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1. SUMMARY OF THE PROPOSED PROJECT 


1.1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.! In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station. 


The purpose of the South 


The purpose of the South Station Expansion (SSX) project is 


to expand Boston South Station terminal capacity and related Station Expansion (SSX) 
layover capacity in order to meet current and future high- project is to expand Boston 
speed, intercity, and commuter rail service needs. The 


expansion of South Station would enable much-needed growth South Station terminal 

in passenger rail along the NEC and within the capacity and related layover 
Commonwealth of Massachusetts. The project would also capacity in order to meet 
facilitate improvements in corridor and regional mobility, ; 
passenger experience and comfort, economic development, current and future high-speed, 
and quality of life. intercity, and commuter rail 


service needs. 
aE 


MassDOT has prepared this Draft Environmental Impact 
Report (DEIR) for the SSX project in accordance with the 
Certificate of the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (EEA No. 15028), issued April 19, 2013, 
and the Massachusetts Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 
2013). A horizon year of 2035 and an approximate opening year of 2025 are used for analysis of the 
project. 


MassDOT has not determined the preferred alternative for all project components (see Section 1.2) in this 
DEIR for the SSX project. This DEIR provides an evaluation of project alternatives for several project 
components, including station track and interlockings, layover facilities, and future joint development. 
Through this evaluation, MassDOT has determined that a layover facility located west of South Station is 
needed and therefore has identified Beacon Park Yard as a portion of the preferred alternative. The 
preferred alternative for the remaining project components would be determined in the Final EIR (FEIR). 
Figure 1-1 and 1-2 depict the project site. Figure 1-3 through 1-6 depict massing concepts for the No 
Build Alternative and Joint/Private Development Alternatives. A summary of environmental impacts and 
mitigation for the project alternatives is included in Section 1.5. 


1.2. Project Components 


The SSX project consists of the 49-acre site located in and around the existing South Station 
Transportation Center, which consists of the South Station Rail/Transit Terminal, South Station Bus 
Terminal and existing USPS property and adjacent roadways. Additionally, the SSX project includes 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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evaluation of three potential layover facility sites, located at Widett Circle, Beacon Park Yard, and 
Readville-Yard 2. Each of these sites is shown in Figure 1-1. The following sections describe the 
existing conditions at each of these four sites. 


The SSX project consists of five primary components. 


e Expanding South Station to accommodate additional platforms, tracks, a new expanded 
headhouse, and passenger amenities. 

Acquiring and demolishing the United States Postal Service (USPS) facility. 

Constructing rail layover facilities. 

Reopening Dorchester Avenue and extending the Harborwalk. 

Providing opportunities for future development adjacent to or above South Station. 


1.2.1. | Expand South Station Terminal 


The SSX project would expand South Station Terminal by adding seven tracks and four new platforms 
for a total of 20 tracks and 11 platforms. Additionally, several existing tracks and platforms would be 
reconfigured. Platform lengths would be designed to meet Amtrak’s and the MBTA’s future berthing 
requirements. Tower 1 Interlocking’ would be modified, and four of the five approach interlockings 
would be reconfigured to reduce conflicting movements through the terminal area and improve 
efficiencies. The existing South Station headhouse of 210,000 square feet (sf) would be expanded by 
approximately 400,000 sf to include larger passenger circulation and waiting areas, as well as amenities, 
such as retail and food outlets. A new headhouse and major station entrance is proposed along Dorchester 
Avenue. 


1.2.2. | Acquire and Demolish the USPS Facility 


The SSX project would acquire and demolish the USPS General Mail Facility (GMF) located on 
Dorchester Avenue adjacent to South Station, which would provide an approximately 14-acre site on 
which to expand South Station. Although demolition of the USPS facility after it is vacated is part of the 
SSX project, the relocation of the USPS facility is not part of the SSX project. The USPS would 
determine the future location(s) to which its operations would be relocated, and the facility relocation 
would be subject to its own environmental review as required by state and federal regulations. 


1.2.3. | Construct Rail Layover Facilities 


The SSX project would provide layover space by expanding or establishing additional facilities to meet 
existing and future layover facility program needs and operational requirements. The additional SSX 
project layover facilities would provide new layover space at some combination of the three new sites to 
make railroad operations at South Station more efficient and better able to accommodate future service 
growth. 


1.2.4. Reopen Dorchester Avenue and Extend Harborwalk 


Currently, the majority of Dorchester Avenue in the immediate vicinity of South Station is in private use 
by the USPS in support of its operations, with limited public access allowed for USPS customers and 
MBTA commuters. The SSX project would restore Dorchester Avenue in its entirety for public and 
station access. Restoration of Dorchester Avenue would reconnect the Avenue to Summer Street as a 


> An interlocking is a segment of railroad infrastructure that consists of track, turnouts, and signals linked (interlocked) in a way that allows for 
train operations to succeed each other in a logical, predetermined, safe order to prevent conflicting train movements. 
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public way. It would include landscaping and improved pedestrian and cycling connections and facilities, 
including adjacent sidewalks and crosswalks. Restoration also would include construction of a long- 
awaited extension of the Harborwalk along the reopened Dorchester Avenue. At the South Station site, 
the Harborwalk is currently fragmented by the privately-used section of Dorchester Avenue fronting the 
USPS facility. The Harborwalk is envisioned as a 46.9-mile public walkway (with nearly 39 miles 
completed to date) extending along the shore of Boston Harbor. The Harborwalk extends north of the 
South Station site along the Federal Reserve Bank site. South of the existing USPS facility, the Fort Point 
Channel Harborwalk abuts and extends south of Rolling Bridge Park, crosses Fort Point Channel at Cabot 
Cove, and extends east from the Gillette property to Summer Street. The Harborwalk extension would 
include landscaping and street furniture, and would add more than one acre of open space to the area. 


1.2.5. Provide for Future Development Adjacent to or Above Station 


The SSX project may incorporate appropriate structural supports into the overall station and track design 
to provide for future private development at South Station. The project may also dedicate land along 
Dorchester Avenue north and south of the new headhouse entrance for future private development. The 
location of the station entrance, facing Fort Point Channel and potentially bounded by private 
development, would present an integrated approach for transit-oriented development above and around 
the station expansion that relates to the urban fabric of the City as well as to the waterfront. Up to two 
million sf of mixed-use development could provide sufficient density with a range of uses to enliven the 
area between Atlantic Avenue and Fort Point Channel and create a sense of place for South Station. 
Mixed-use development could include residential, office, hotel, and retail uses. MassDOT anticipates that 
revenue from the future overbuild could assist in supporting public transportation investments. 


1.3. Alternatives Evaluated 
This DEIR evaluates four South Station Terminal - Joint/Private Development alternatives: 


No Build Alternative. 

Alternative | — Transportation Improvements Only. 
Alternative 2 — Joint/Private Development Minimum Build. 
Alternative 3 — Joint/Private Development Maximum Build. 


The Joint/Private Development Build Alternatives primarily are distinguished by the degree to which 
private development would or would not be accommodated. Alternative 1 would not provide for potential 
private development at South Station. Alternatives 2 and 3 represent the lower and upper bounds of 
potential private development at South Station. To the extent that the environmental impacts of the future 
private development are not addressed in the evaluation of the SSX project, additional MEPA filings may 
be necessary. Additionally, future private development will require filings with the City of Boston 
pursuant to Article 80 of the Boston Zoning Code. Each of these alternatives includes the project 
components defined in Section 1.2. 


The SSX project also includes the evaluation of two potential layover facility sites south of South Station 
(Widett Circle and Readville-Yard 2) and one potential layover site west of South Station (Beacon Park 
Yard) to expand existing layover capacity and meet current and future South Station layover needs. 


As shown in Table 1-1, the SSX project includes substantial changes in land use at the South Station site 
in all Build Alternatives. Each Build Alternative includes: (i) a seven acre increase in rail facilities at the 
ground plain; (ii) a reduction in building footprint from the demolition of the USPS facility to facilitate 
the planned rail improvements with an accompanying increase in public open space (plazas, sidewalks, 
Harborwalk and cycle track) of between 3.9 and 4.3 acres; and (iti) a six acre reduction in 
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roads/miscellaneous paved areas by conversion of internal roadways and service areas to public open 
spaces and rail improvements. Existing land use at the South Station site is shown in Figure 1-7. 


Table 1-1—South Station Site / Land Use 


No Build Alternative 1 Alternative 2 Alternative 3 

Land Use Area (ac) Area (ac) Area (ac) Area (ac) 

Rail Facilities 20.0 27.6 27.6° 27.6° 
Buildings (ground plain) 14.5 6.6 8.4 8.8 
Park/Sidewalks/Open Space 2s 6.6 7.0 6.6 
Roads/Misc. Paved 10.0 4.2 4.2 4.2 
Undedicated 0.0 De 0.0 0.0 
Watersheet 1.8 1.8 1.8 1.8 
Total 49.0 49.0 49.0 49.0 


a Includes joint/private development above rail improvements. 
b Presently programmed space between Dorchester Avenue sidewalk and rail improvements. 


1.4. 


Project Benefits 


In addition to the transportation benefits related to increasing rail terminal and layover facility capacity, 
the SSX project also provides many environmental, economic, and public benefits as outlined below: 


1.4.1. 


Transportation 


Improved rail service 


oO 


Support increased ridership: The project would improve the rail system’s ability to absorb 
future demand along the MBTA’s south side commuter rail lines and along the Northeast 
Corridor (NEC). In the 2025 opening year, the project would support the projected 
increase in ridership of approximately 16,000 to 17,000 additional daily combined 
commuter rail and Amtrak intercity rail boardings and alightings at South Station over 
the No Build Alternative. By 2035, these numbers would increase to approximately 
20,000 to 22,000. 

Improved performance: The project would provide the ability to meet Amtrak’s and the 
MBTA’s established performance objectives of 95% on-time performance. 

Induced mode shift: The project may help induce mode shift by improving the access, 
convenience, and availability of transit as a viable alternative to people who would 
otherwise commute or travel to Boston by car. 

Increased efficiency: New layover facilities would increase capacity for and efficiency of 
rail service. 


Improved passenger experience 


[e) 


[e) 


New facilities: The project would provide new pedestrian platforms and circulation and 
waiting areas for passengers and other station visitors. 

ADA upgrades: Platform upgrades would be implemented to stay current with Americans 
with Disabilities Act (ADA) and life safety regulations, including emergency egress 
considerations. 


Pedestrian improvements 


[e) 
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New_Harborwalk: Constructing one-half mile of Harborwalk adjacent to Fort Point 
Channel would close the last remaining gap in this area of Downtown Boston of a 
continuous waterfront walkway. In addition to a dedicated pedestrian path, seating and 
landscaping would also be provided. 
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o Improved connections: Improving pedestrian connections around and through the South 
Station site to the neighboring communities of the Leather District, Chinatown, the 
Downtown/Financial District, and the South Boston Waterfront/Innovation District. 


e Bicycle improvements 

o New cycle track: Constructing one-half mile of cycle track on Dorchester Avenue would 
provide new connections between Summer Street and the proposed South Bay Harbor 
Trail in South Boston. 

o Expanded Hubway: The project would provide an opportunity for the Hubway bike 
sharing system to expand its South Station hub by creating a second bicycle dock on the 
east side of the station to supplement the existing dock on the west side of the station. 

o Bicycle storage: The project would provide new covered, secure bicycle storage facilities 
in the new terminal headhouse on Dorchester Avenue. 


e Improved vehicular circulation 

o Reduced congestion: Improvements to vehicular traffic flow and reduced curbside 
congestion on Atlantic Avenue would be accomplished by providing an alternative road 
to accommodate curbside activity and separating vehicular traffic from pedestrian and 
bicycle activity. 

o Improved operations: Mitigation to existing intersections surrounding South Station will 
improve overall traffic operations and efficiency for vehicles, pedestrians, and cyclists. 

o New curbside facilities: The project would provide a new area for curbside activity on 
Dorchester Avenue to accommodate taxicabs, drop-off, pick-up, MBTA buses, and 
private shuttles. 

o New service access: In Alternatives 2 and 3, additional service access could link the back 
of the potential joint development with the South Station Connector. 


e Improved multimodal connections 

o Better_bus connections: Reopening Dorchester Avenue presents an opportunity for 
potential bus connections to downtown Boston and the South Boston 
Waterfront/Innovation District. 

o Reduced parking ratios: The project adopts significantly reduced parking ratios to 
minimize parking and discourage driving to this major transit hub. Since the alternative 
concepts presented in the ENF, MassDOT further prioritized other modes of travel 
(transit, biking, and walking) and this resulted in a 68% reduction from the ENF. 


1.4.2. Environment 


e Sustainable approach: The project would incorporate sustainable design measures, including 
climate change adaptation strategies. 

e Healthy transportation: The project promotes the healthy transportation options of walking, 
bicycling, and public transit. 

e Reduction of CO2 emissions: The stationary source GHG emissions at South Station will be 
reduced by approximately 8% for a Build condition incorporating Alternative 1, or by 
approximately 12% for a Build condition incorporating Alternative 3. 


e Open space: The project will result in an increase in public open space of approximately 3.9 — 
4.3 acres in the build alternatives considered, converting portions of the restricted Dorchester 
Avenue to publicly accessible sidewalks, Harborwalk and cycle track. Alternatives 2 and 3 
would provide approximately 0.5 — 0.7 acres of additional open space as part of a joint/private 
development. 
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1.4.3. Economic Impacts 


New development: The project provides an opportunity for new residential, retail, and 
commercial uses. 

Regional spending: The permanent household population and employment gains associated with 
Alternatives 2 and 3 would generate an estimated $26 to $78 million in additional household 
spending in the Boston MPO region. 


1.4.4. Public Amenities 


New _ public waterfront access: Public access to the waterfront would be restored through the 
conversion of 4.5 to five acres of filled tidelands, currently occupied by USPS, to a combination 
of rail transportation improvements, walkways, cycle track, and (in Alternatives 2 and 3) mixed 
uses. 

New mixed-use urban district: Opportunities for mixed public and private uses in a location with 
substantial foot traffic has the potential to make South Station a non-transportation oriented 
destination. In addition, in Alternatives 2 and 3, facilities of public accommodation would be 
provided at the ground floor of buildings for nonwater-dependent use within filled tidelands. 
Improved public realm: New and expanded urban landscape and appropriate lighting and signage 
would provide a safe, well-lit environment on a 24-hour basis. 


1.5. Changes in the Project since the ENF 


The SSX Project has been modified since the issuance of the Secretary’s Certificate on the ENF (April 


2013). 


The ENF identified a number of alternatives for evaluation. Since the ENF, the project has further 
evaluated concepts related to the following areas: station, rail, layover, and joint development. For each 
of these project elements, an alternatives analysis was conducted and is described in more detail in 
Chapter 3. The alternatives analysis process further refined the concepts for each of the alternatives. 
Changes to the alternatives since the ENF include: 


Alternative 1 - Transportation Improvements Only. The ENF indicated that South Station 
would expand by approximately 215,000 sf. As a preliminary programming value, the DEIR 
indicates that South Station would expand by approximately 400,000 sf. This increase in size of 
the South Station expansion is attributed to advanced design, as the emergency egress, station 
ventilation, and back of house (MBTA/Amtrak spaces, service, and storage areas) requirements 
have been refined since the publication of the ENF. 

Alternative 2 - Joint/Private Development - Minimum Build. The ENF indicated that 
Alternative 2 could include approximately 850,000 sf of private development with approximately 
470 parking spaces. The DEIR indicates that Alternative 2 could provide approximately 660,000 
sf of private development with approximately 234 parking spaces. The revised DEIR Minimum 
Build program represents a decrease in building size and associated parking. The decreased 
potential for private development reflects advanced design associated with infrastructure (rail and 
overbuild foundation requirements) and Chapter 91 regulation stipulations, including setback and 
height requirements. The decrease in parking spaces reflects the Secretary’s request to reduce 
parking to the maximum extent practicable, and is consistent with parking ratios confirmed by the 
Boston Transportation Department (BTD) and the Boston Redevelopment Authority (BRA). 
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e Alternative 3 - Joint/Private Development — Maximum Build. The ENF indicated that 
Alternative 3 could include up to 2.5 million sf of private development with approximately 1,370 
parking spaces. The DEIR indicates that Alternative 3 could include up to approximately 2 
million sf of private development with approximately 506 parking spaces. Similar to Alternative 
2, the revised DEIR Maximum Build program represents a decrease in building size and parking, 
associated with conceptual design and the request for reduced parking. 

e Beacon Park Layover Site. MassDOT intends to utilize Beacon Park Yard as a preferred 
location to the west, to provide a more-balanced mix of layover sites west and south of South 
Station. MassDOT is continuing to evaluate the Widett and Readville alternative sites to provide 
a layover facility south of South Station. MassDOT is simultaneously performing environmental 
review of the J-90 Allston Interchange project, which is located in an area that includes the 
Beacon Park Yard rail site and I-90 (the Massachusetts Turnpike). The Interchange project is 
examining how to best realign the transportation assets in this area while also addressing 
significant structural needs; highway operational changes (the introduction of All-Electronic 
Tolling); the construction of a commuter rail station; and the introduction of significant off-road 
multimodal connections throughout the area. MassDOT has determined that it is appropriate to 
consider these potential transportation changes under a single environmental review process. 
Therefore, MassDOT plans to continue environmental review of the Beacon Park Yard site as a 
layover facility and future commuter rail station as part of the I-90 Allston Interchange project’s 
environmental review. 


The South Station Expansion DEIR and associated technical reports analyze initial concepts for layover at 
Beacon Park Yard. The No Build condition assumes no change at Beacon Park Yard for the purposes of 
comparison between the Build and No Build conditions. However, any environmental impacts resulting 
from future changes in the use of Beacon Park Yard layover would be analyzed in the I-90 Allston 
Interchange project’s environmental review. 


MassDOT also conducted detailed alternatives analyses for four of the SSX project components: 


Terminal track configurations. 

Station design concepts. 

Layover facility site alternatives. 
Joint/private development alternatives. 


Chapter 3 describes the alternatives analyses and concept design process that was conducted for the SSX 
project. Based on these analyses, several SSX project alternatives were dismissed from further 
consideration following the publication of the ENF and further analysis, as summarized in Table 1-2 and 
discussed in Chapter 3. This section also provides information on the alternatives that were dismissed 
subsequent to the ENF. 
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Table 1-2—SSX Project Alternatives Dismissed from Further Consideration 
Component Alternative Reason for Dismissal 
Terminal Track Unconstrained Rail Alternatives Land Acquisition. 
Configurations Constrained Rail Alternatives Difficult construction phasing. 
| and 4 Disjointed passenger rail 
services. 


High capital and maintenance 


costs. 
Would not meet requirements for 
platform lengths. 

Layover Facility Sites BTD Tow Lot Considerable impacts to City 
operations due to site closure. 
No suitable alternative location 
for City operations. 


1.6. Summary of Potential Environmental Impacts 


This section presents a summary of the potential impacts of the project alternatives (see Chapter 4) at the 
South Station site and the layover sites along with mitigation measures that would be employed, as 
appropriate and necessary. Impacts associated with station design concepts are included in the 
assessment of the joint/private development alternatives. 


1.6.1. South Station Site 


Table 1-3 summarizes the environmental impacts for the three Joint/Private Development Alternatives. 
Chapter 4 provides detailed environmental analysis as well as mitigation measures for environmental 
impacts. Chapter 8 also provides a summary of mitigation measures. MassDOT’s analysis through the 
DEIR demonstrated that with respect to environmental considerations, impacts associated with the two 
track configuration alternatives generally would be the same. Track Configuration Alternatives 2 and 3 
would have similar amounts of impervious areas and similar storm drainage systems. No variation is 
anticipated with respect to air quality, noise and vibration, site contamination, or floodplain impacts. 
Environmental impacts associated with reconfiguration of the approach interlockings would not vary 
between Track Configuration Alternatives 2 and 3. 
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Environmental 
Impacts 


Alternative 1 
Transportation 


Improvements Only 
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Alternative 2 

Joint/Private 

Development 
Minimum Build 


Alternative 3 

Joint/Private 

Development 
Maximum Build 


Land Use Adds other (non-rail) Same as Alt. 1 and Same as Alt. 1 and 
transportation uses. adds residential, adds residential, 
An existing commercial, and commercial, and 
MBTA/BRA parking uses. parking uses. 
easement (presently An existing An existing 
utilized as a patio for MBTA/BRA MBTA/BRA 
245 Summer Street) easement (presently easement (presently 
would be required in utilized as a patio utilized as a patio 
order to reopen for 245 Summer for 245 Summer 
Dorchester Avenue Street) would be Street) would be 
as a public two-way required in order to required in order to 
street. reopen Dorchester reopen Dorchester 
Avenue as a public Avenue as a public 
two-way street. two-way street. 
Wetlands No adverse impacts same same 
to wetland resources. 
Chapter 91 Unrestricted public Adds approximately Adds approximately 
Waterways and use of Dorchester 78,400 sf of 87,120 sf of 
Tidelands Avenue. Facilities of Public Facilities of Public 
Opens five acres of Accommodation at Accommodation at 
filled tidelands within the ground level. the ground level. 
Dorchester Avenue to Minor shadow Exceeds Chapter 91 
public access. impacts. building height and 
Provides Provides setback 
approximately 6.6 approximately seven requirements. 
acres of open space. acres of open space. New shadows for a 
substantial portion 
of the day. 
Small changes in 
pedestrian level 
wind conditions. 
Provides 
approximately 6.6 
acres of open space. 
Water Quality and Reduces impervious same same 
Stormwater cover and runoff. 


Adds new stormwater 
BMPs. 
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Alternative 1 
Transportation 


Environmental 
Impacts 
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Alternative 2 
Joint/Private 
Development 


Alternative 3 
Joint/Private 
Development 


Water Supply and e Analysis conducted 

Wastewater only for the most 
impactful maximum 
development 
scenario. 


Minimum Build 
Analysis conducted 
only for the most 
impactful maximum 
development 
scenario. 


Maximum Build 
Generates 750,900 
total (411,950 
additional) gallons 
per day of 
wastewater. 

Uses 826,000 
(453,150 additional) 
gallons per day of 
water per day. 

May require new 
sewer main in 
Dorchester Avenue. 


Traffic e Overall operations for Overall operations Overall operations 
South Station study for South Station for South Station 
area intersections study area study area 
remain the same or intersections remain intersections remain 
slightly improved in the same or slightly the same or slightly 
the morning and improved in the improved in the 
evening peak periods. morning peak period morning peak period 

and remain the same and remain the same 
or slightly reduced or slightly reduced 
in the evening peak in the evening peak 
period. period. 

Air Quality e Will not exceed air Condition was not Will not exceed air 
quality standards. analyzed per quality standards. 


e =Project-related 
pollutant emissions 
increase by less than 
2%. 

e SO» emissions 
decrease by 2%. 

e COconcentrations 
decrease due to the 
decrease in motor 
vehicle CO emission 
rates. 


meeting with 
MEPA. Most 
impactful 
development 
scenario was 
analyzed. 


Project-related 
pollutant emissions 
increase by 3%. 

SO, emissions 
increase by 3%. 

CO concentrations 
decrease due to the 
decrease in motor 
vehicle CO emission 
rates. 


Greenhouse Gas e 
Emissions 


Stationary source 
CO» emissions 
reduced 8%. 

e Mobile source CO2 
emissions decrease 
by 1.9% (2025) and 
1.6% (2035). 
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Condition was not 
analyzed per 
meeting with 
MEPA. Most 
impactful 
development 
scenario was 
analyzed. 


Stationary source 
CO, emissions 
reduced 12%. 
Mobile source CO» 
emissions increase 
by 1.1% (2025) and 
0.9% (2035). 
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Alternative 2 
Joint/Private 
Development 


Alternative 3 
Joint/Private 
Development 


Noise and Vibration 


24-hour noise levels 
at 245 Summer Street 
and across Fort Point 
Channel at Necco 
Street would exceed 
FTA moderate 
impact criteria due to 
removal of noise 
buffering USPS 
facility. (Noise walls 
will be provided to 
mitigate impacts). 
Vibration levels from 
trains not expected to 
exceed FTA criterion 
for human annoyance 
due to slow train 
speeds. 


Minimum Build 
Noise impact 
eliminated at 245 
Summer Street and 
across Fort Point 
Channel due to 
enclosure of 
Joint/Private 
Development 
alternatives. 
Vibration levels 
from trains not 
expected to exceed 
FTA criterion for 
human annoyance 
due to slow train 
speeds. 


Maximum Build 
Noise impact 
eliminated at 245 
Summer Street and 
across Fort Point 
Channel due to 
enclosure of station 
area by Joint/Private 
Development 
alternatives. 
Vibration levels 
from trains not 
expected to exceed 
FTA criterion for 
human annoyance 
due to slow train 
speeds. 


Historic Resources 


No archaeological 
sensitivity. 

No adverse impacts 
on historic properties 
included in the Area 
of Potential Effects. 


same 


same 


Site Contamination/ 
Hazardous Materials 


South Station Expansion 


Construction may 
encounter 
contaminate soils or 
debris associated 
with the property’s 
historical railroad use 
or fill utilized for 19" 
century land-making 
activities 

Prior to demolition of 
USPS facility, 
sampling and 
analysis would be 
conducted to identify 
and quantify 
asbestos-containing 
and hazardous 
materials. 
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same 


same 
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Environmental Alternative 1 Alternative 2 Alternative 3 
Impacts Transportation Joint/Private Joint/Private 
Improvements Only Development Development 
Minimum Build Maximum Build 
Environmental Justice | e Would not e same e same 
(EJ) disproportionately 
and adversely affect 
EJ populations. 


e Would improve 
accessibility to public 
transportation and 
open space. 


1.6.2. Layover Facility Sites 

Table 1-4 summarizes the environmental impacts for the three layover facility sites. Chapter 4 provides 
detailed environmental analysis as well as mitigation measures for environmental impacts. Chapter 8 also 
provides a summary of mitigation measures. The environmental effects of a layover facility at the 
Beacon Park Yard will be further evaluated in the environmental documents prepared for the separate 
I-90 Allston Interchange Project. 


Table 1-4—Environmental Impacts, Layover Facility Site Alternatives 


Environmental Impact 
Factor 


Widett Circle 


Beacon Park Yard 


Readville-Yard 2 


Land Use Continue industrial Continue railroad e Continue railroad 
and rail use zoned industrial. use zoned 
operations/support exempt/institutional 
facilities use zoned e Acquire 0.7 acre 
commercial and parcel zoned 
exempt/institutional. industrial. 

Wetlands and Ecology No impact. Nearby No impact. Nearby | e Requires 
resources not resources not construction in 
affected. affected. Riverfront Area 

(2,100 sf). 

Chapter 91 Waterways Not subject to Not subject to e Not subject to 

and Tidelands Chapter 91. Chapter 91. Chapter 91. 

Coastal Zone Consistent with Not in the Coastal e Not in the Coastal 
CZM policies. Zone. Zone. 


Open Space, Parks, 
Recreation Areas, and 
Community Facilities 


No impacts. No 
resources nearby. 


No impacts. No 
resources nearby. 


No impacts. No 
resources nearby. 


Water Quality and Reduces impervious No changes to peak |e Increase in 
Stormwater cover, peak flow flow rate, runoff impervious cover, 
rate and runoff volume. peak flow rate and 
volume. Adds new runoff volume. 
stormwater BMPs e Adds new 
to protect surface stormwater BMPs 
water quality of the to protect surface 
Charles River. water quality of the 
Neponset River. 
October 2014 South Station Expansion 


Page 1-12 


Massachusetts Department of Transportation 


Draft Environmental Impact Report 


Environmental Impact 


Widett Circle 


Chapter 1 - Summary of the Proposed Project 


Beacon Park Yard 


Readville-Yard 2 


Factor 
Water Supply and 
Wastewater 


Wastewater 
generation and 
water usage 
decrease. 


Water usage and 
wastewater 
generation increase 
by 4,290 gallons of 
water per day. 


Water usage and 
wastewater 
generation increase 
by 1,720 gallons of 
water per day. 


Transportation and 
Traffic 


No impacts. Trip 
generation at 
layover site is 


No impacts. Trip 
generation at 
layover site is 


No impacts. Trip 
generation at 
layover site is 


minimal. minimal. minimal. 
Air Quality Will not exceed air Will not exceed air Will not exceed air 
quality standards. quality standards. quality standards. 
Greenhouse Gas Stationary source Stationary source Stationary source 
Emissions modeling not modeling not modeling not 


completed. Facility 


completed. Facility 


completed. Facility 


to comply with to comply with to comply with 
Stretch Code. Stretch Code. Stretch Code. 
Mobile source CO» Mobile source CO» Mobile source CO 
emissions emissions emissions 
(locomotives) = (locomotives) = (locomotives) = 
4,913 tons per year. 3,319 tons per year. 3,081 tons per year. 
Noise and Vibration No noise or Unmitigated noise Unmitigated noise 


vibration impacts. 


level would exceed 
FTA severe impact 
criterion at the 
midday peak 
activity hour along 
Wadsworth and 
Pratt Streets. 

(Noise walls will be 
provided to mitigate 


level would exceed 
FTA moderate 
impact criterion at 
the midday peak 
activity hour along 
Wolcott Street and 
Riley Road. 

(Noise walls will be 
provided to mitigate 


impacts) impacts) 
No vibration No vibration 
impacts. impacts. 
Historic Resources No archaeological No archaeological No archaeological 
sensitivity. sensitivity. sensitivity. 
No historic No historic Historic resources 
resources affected. resources affected. within APE 


recommended not 
National Register 
eligible. 


Hazardous 
Materials/Site 
Contamination 


Investigation would 
be required prior to 
demolition to 
identify ACM and 
potential hazardous 
materials. 


Investigation would 
be required prior to 
demolition to 
identify ACM and 
potential hazardous 
materials. 


Some contamination 
may be encountered 
during construction. 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 1-13 


Chapter 1 —- Summary of the Proposed Project Draft Environmental Impact Report 


Environmental Impact 


Factor Widett Circle Beacon Park Yard Readville-Yard 2 
Environmental Justice e Would not e Would not e Would not 
(EJ) disproportionately disproportionately disproportionately 
and adversely affect and adversely affect and adversely affect 
EJ populations. EJ populations. EJ populations. 


1.7. Summary of Public Involvement and Agency Coordination 


MassDOT implemented a robust public involvement and agency coordination process to meet the 
following goals: 


e Provide an interactive, collaborative, and credible public process that welcomes the communities 
of interest and provides a variety of ways for the public to be involved in, contribute to, and 
review draft project ideas and plans. 

e Solicit ideas and recommendations from the public that would result in a project that is 
achievable; reflects public aspirations; and enhances multimodal transportation for the city, 
region, and NEC. 

e Provide methods to keep neighbors, residents, business owners, City, state and regional officials, 
and users of South Station involved and updated regularly on development of project plans. 


MassDOT has and would continue to use a variety of techniques to keep the public engaged and involved 
during the SSX planning and development process, including: 


Project Mailing List: The database for the project includes 2,276 individuals and organizations 
(1,257 active email contacts). MassDOT sends regular email updates, including when significant 
documents are uploaded to the project website and public meetings are being held. 


Social Media: MassDOT provides regular updates on the project through the MassDOT Blog, Twitter, 
and Facebook pages. This approach reaches individuals who are interested in transportation issues but 
may not already subscribe to the SSX project mailing list.? Since the project's inception, there have been 
25 blog posts on the project picked up by the Facebook and Twitter feeds as well. Two of the most recent 
posts had 667 and 510 page views within one month of being posted, respectively. 


Meetings and Events: MassDOT has hosted a number of public informational meetings to share 
milestone information and collect public comments and suggestions. As of August 2014, MassDOT has 
met with community, civic, business, and citizen groups affected by the project. 


e Public Informational Meetings/Open Houses (two in November 2012) 

e MEPA ENF Scoping Session (April 1, 2013) 

e Information Sessions at South Station: two in August 2013 and two in September 2013 

e Information Sessions in Dewey Square Farmer’s Market: one in November 2013; to be resumed 
in the fall of 2014 

e Institution and Business Briefings: 35 

e Neighborhood and Advocacy Group Briefings: 11 

e Agency and Elected Official Briefings: 23 

e Interagency Meetings (including other MassDOT Divisions): 152 


3 Currently, the MassDOT Twitter feed has 42,123 followers. 
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Online Survey: In the fall of 2013, MassDOT opened an online survey, available in English, Spanish, 
and Chinese, to gather feedback on current and future amenities at South Station. The survey was 
promoted at information sessions at South Station; on screens at South Station; through printed 
bookmarks that were distributed at the information desk; through other organizations' mailing lists; 
through the project email list; and through the project website and MassDOT blog. When the survey was 
closed, there were over 700 respondents. The results were analyzed and MassDOT will be considering 
the findings as the project design progresses. 


Other Project Materials: Other project materials include a project website, updated regularly with project 
documents; project fact sheets; project snapshots for a non-technical audience; and a project brochure 
available in English, Spanish, and Chinese. 


MassDOT conducted other outreach in accordance with Environmental Justice and Title VI objectives, as 


described in Chapter 4. For more details on public outreach activities, see Appendix | - Public 
Involvement and Agency Coordination Technical Report. 


1.8. Permits and Approvals 


Federal, state, and local agency permits and approvals are required for the SSX project. Table 1-5 
identifies state agency permits and approvals. Table 1-6 identifies federal agency permits and approvals. 
Table 1-7 identifies local agency permits and approvals. 


Table 1-5—Required State Agency Permits 


State Permit/Approval/Notification South L 
Station nie’ 

MA Executive Office of Energy and Environmental Affairs (EEA) 
Massachusetts Environmental Policy Act (MEPA) Review yes be 
EEA - Amendment to the Fort Point Channel Downtown Waterfront Municipal 

yes no 
Harbor Plan 
EEA - Public Benefit Determination yes yes 
Massachusetts Department of Environmental Protection (MassDEP) 
Chapter 91 Waterways License zee oe 
MassDEP Stormwater Management Standards Compliance Review yes yes 
MassDEP Sewer Extension/Connection Compliance Certification yes yes 
MassDEP Massachusetts Contingency Plan Review/Preliminary Determination yes yes 
MassDEP Notification Prior to Construction or Demolition yes yes 
MassDEP Asbestos Notification/Mass Department of Labor and Workforce 
Development, Division of Occupational Safety (DOS) = ae 
Massachusetts Historical Commission (MHC) State Register Review yes yes 
Massachusetts Office of Coastal Zone Management (CZM) 
CZM Federal Consistency Certification haa ii 
MassDOT Highway Division State Highway Access Permit yes yes 
MBTA Air-Rights Easements/Approvals yes no 
South Station Expansion October 2014 
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Table 1-6—Required Federal Agency Permits 


Federal Permit/Approval/Notification South 7 
: ayover 
Station 

FRA - National Environmental Policy Act Review yes yes 
Federal Aviation Administration (FAA) Notice of Proposed Construction or 

d yes no 
Alteration 
Massachusetts Historical Commission Section 106 Review yes yes 
Federal Highway Administration (FHWA) ae re 
Review, Modification of High Occupancy Vehicle (HOV) designation u 
U.S. Environmental Protection Agency (U.S. EPA) - National Pollutant 
Discharge Elimination System (NPDES) General Permit for Discharges from yes yes 
Construction Sites 
U.S. EPA Notification of Building Demolition yes yes 
U.S. Department of Transportation Section 4(f) Review yes yes 


Table 1-7—Required Local Permits and Approvals 


Local Permit/Approval/Notification peur Doren 


Station 


Boston Conservation Commission Order of Conditions (Massachusetts 


Wetlands Protection Act) is ae 
Boston Public Improvement Commission (PIC) Approvals yes yes 
Boston Water and Sewer Commission (BWSC) Drainage Discharge Permit yes yes 
BWSC Building Site Plan Review and Approval, for construction of a new or 

reactivated service connection to the water, sewer or drainage system nee aE 
BWSC Demolition Termination Verification Approval, for removal or cutting = ee 


and capping all water, sewer and fire pipes 
Boston Redevelopment Authority (BRA) Large Project/Planned Development yes/Allts. 
Area Review, Article 80, Boston Zoning Code 2 and 3 


no 
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Figure 1-3—South Station Site No Build Alternative, Massing Concept 
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2. PROJECT PURPOSE AND NEED 
2.1. Project Context 


The Northeast Corridor (NEC) is the busiest intercity 

railroad segment in North America and the centerpiece of 
the Amtrak system. Over 700,000 people, nearly half of / 
all railroad commuters nationally, travel every day over 
portions of the NEC main line on one of eight commuter 
rail services. Over 40,000 intercity rail passengers daily 
use Amtrak’s various NEC services — trips that might 
otherwise utilize the region’s interstate highways or 
airports. Overall ridership on Amtrak’s NEC services has 
grown 37% since 2000.' During FY 2012, ridership on the 
NEC grew 4.8% to a record 11.4 million.? More than 
2,200 trains (commuter and intercity) operate over some 
portion of the NEC’s Washington, D.C.-New York City- 
Boston route each day. Amtrak provides hourly high- 
speed intercity rail service on the NEC, reaching top 
speeds of 150 miles per hour (mph) on the Boston-New York City route.? In fiscal year (FY) 2012, the 
Boston-to-Washington, D.C. portion of the NEC carried 11.4 million passengers via Acela Express, 
Northeast Regional service, and other Amtrak trains.4° Amtrak’s ridership share in the corridor continues 
to grow and now dominates the air/rail market, with 77% of the New York-Washington market and 54% 
of the New York-Boston market using Amtrak.° 


- Nearly half of all 
railroad commuters 
nationally travel 
everyday over 
portions of the NEC 


EE a a 
: ° ¢ = 


' Osos 


According to the NEC Infrastructure and Operations Advisory Commission (the NEC Commission), 
major investment in the NEC is essential to reduce delays, achieve a state-of-good-repair, and build 
capacity for growth. Future investment in the NEC would improve mobility, effectively serve travel 
demand due to population and jobs growth, support economic development, reduce growth in 
carbon/greenhouse gas emissions and dependence on foreign oil, and contribute to improved land 
utilization and investment in both urban and non-urban communities in the region. Investment in the 
NEC also would relieve capacity issues with the region's highways and airports. The Commission cites 
the need to expand Boston South Station as one of the critical infrastructure needs of the NEC.’ Existing 
South Station operations are near capacity during the peak periods and even minor delays can create 
cascading delays from which the terminal operation cannot recover until well after the peak periods. 


As the northern terminus of the NEC and the eastern terminus of Amtrak’s Lake Shore Limited service, 
South Station Terminal is the sixth busiest station in the national Amtrak system and the fourth busiest 
station on the NEC, following New York Penn Station, Washington Union Station, and Philadelphia 30" 
Street Station.* Approximately 1.45 million Amtrak passengers traveled through South Station in 2012.° 


' NEC Infrastructure and Operations Advisory Commission. Critical Infrastructure Needs on the Northeast Corridor. January 2013. 

? Amtrak. Amtrak Sets New Ridership Record. October 12, 2012. www.amtrak.com/ccurl/636/294/Amtrak-Sets-New-Ridership-Record-FY2012- 
ATK-12-092.pdf. 

3 Amtrak. Annual Report Fiscal Year 2012. 2012. Accessed August 27, 2012. http://www.amtrak.com/ccurl/214/393/A-Vision-for-High-Speed- 
Rail-in-the-Northeast-Corridor.pdf. 

4 Amtrak. Annual Report Fiscal Year 2012. 2012. Accessed August 27, 2012. http://www.amtrak.com/ccurl/2 14/393/A-Vision-for-High-Speed- 
Rail-in-the-Northeast-Corridor.pdf. 

> Other Amtrak services on the NEC include the Keystone line between Philadelphia and Harrisburg and the Springfield line between New 
Haven, Hartford, and Springfield. 

® Amtrak Government Affairs. Amtrak System Statistics and Achievements, 2012. 

™NEC Infrastructure and Operations Advisory Commission. Critical Infrastructure Needs on the Northeast Corridor. January 2013. 

8 Amtrak Media Relations. National Fact Sheet: FY 2012. 

°Amtrak Government Affairs. Amtrak Fact Sheet, Fiscal Year 2012, State of Massachusetts, November 2012. 
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From 2003 to 2012, the number of Amtrak passenger arrivals and departures through the station increased 

by approximately 52%, demonstrating the growing demand for rail transportation within the NEC 
‘on 10 

region. 


The MBTA manages and runs the fifth largest commuter rail system in the nation, with operations and 
maintenance currently provided by contract. South Station is the terminus for the portion of the MBTA 
commuter rail system that serves central and southeastern Massachusetts. Current weekday ridership at 
South Station includes an average of approximately 4,100 combined Amtrak boardings and alightings, 
and 42,000 combined MBTA commuter rail boardings and alightings, for a total of more than 46,000 
combined intercity and commuter rail boardings and alightings. South Station also provides connections 
to the MBTA Red Line, the transit spine for communities north and south of downtown Boston; to Logan 
International Airport via the MBTA Silver Line; and to intra- and inter-city bus services via ten MBTA 
bus routes and 11 private bus companies operating out of the South Station Bus Terminal. 


South Station today has fewer than half the original number of tracks that were available when the station 
first opened in 1899, but it continues to serve as the most heavily used passenger rail facility in New 
England. Currently, all 13 existing tracks are fully used by Amtrak and the MBTA, and both operators 
are severely limited in their ability to increase service or offer new services due to the constrained size 
and configuration of the station and terminal facilities. Daytime vehicle layover capacity for the MBTA’s 
south side commuter rail service area is currently inadequate and unable to meet projected demands. 
Additionally, South Station’s passenger facilities, including platforms, waiting areas, and customer 
support services, do not meet preferred standards for passenger transit facilities. As a result of these 
deficiencies, South Station is experiencing increasing congestion, contributing to declining service 
reliability of intercity passenger and commuter rail operations, as well as lost opportunities for an 
expansion of existing passenger rail services and the addition of new services. 


2.2. Project Purpose 


The purpose of the South Station Expansion (SSX) project is to expand South Station Terminal rail 
capacity and related layover capacity in order to meet current and future high-speed, intercity, and 
commuter rail service needs. The expansion of South Station would provide opportunities for growth in 
passenger rail along the NEC and within the Commonwealth of Massachusetts, and would facilitate 
accompanying improvements in corridor and regional intermodal and multimodal mobility, passenger 
experience and comfort, economic development, and quality of life. 


2.3. Project Needs 


There are three fundamental transportation deficiencies (project needs) that the SSX project intends to 
address to improve both current and future railroad operations: 


e Terminal capacity constraints 
e Insufficient layover space 
e Inadequate station facilities 


‘0 Amtrak Government Affairs. Amtrak Fact Sheets, Fiscal Years 2003- 2007, 2010- 2012, State of Massachusetts; Amtrak Media Relations. 
National Fact Sheets: FY 2008 and 2009. 
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2.3.1. Terminal Capacity Constraints 


Current South Station Terminal capacity constrains existing service reliability and limits opportunities to 
expand intercity passenger rail and commuter rail services. Terminal capacity infrastructure constraints 
currently degrade service reliability and will inhibit future service delivery. 


Infrastructure Constraints 


Recurring train delays at the South Station Terminal area are directly attributable to the limited number of 
platform tracks and the configurations(s) of the track infrastructure (one main and multiple approach 
interlockings). As South Station is a terminal facility, every arriving train must be reversed to either leave 
the station as a new revenue trip, or to access a layover facility. This means that every arriving trip is 
linked to a departing trip, further limiting station capacity. Figure 2-1 shows the existing platform 
configuration as well as the layout of existing Tower 1, Cove, and Broad Interlockings. 
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Figure 2-1—Schematic of South Station Terminal and Interlockings 
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Constraints associated with the interlockings near or at South Station include: 


e Tower 1 Interlocking - Tower 1 Interlocking, South Station’s main interlocking, located 
immediately south of the terminal at the northern end of all Amtrak and MBTA lines that come 
into South Station from the west and south, consists of nine main line approach tracks converging 
into 13 station tracks and eight platforms. The existing operating plan for South Station requires 
that moves for berthing trains entering or exiting the station occur at Tower 1 
Interlocking. Tower 1 Interlocking contains two long ladder tracks, tracks that link a series of 
parallel tracks, which allow a train approaching South Station on any track to reach nearly every 
platform track. Although this layout provides operational flexibility, it creates a bottleneck for 
Amtrak and MBTA operations by limiting the number of trains that can simultaneously move 
through the interlocking. For example, a train approaching from the west that is designated to be 
berthed at an easterly platform track will block other trains from entering or exiting South Station, 
disrupting those trains and causing delay-inducing congestion. 

e Cove and Broad Interlockings — Located south and west of Tower | Interlocking are two 
additional approach (or “setup”) interlockings: Cove and Broad Interlockings. Cove Interlocking, 
located approximately 0.5 miles from South Station on the NEC and Framingham/Worcester 
lines, serves as a universal interlocking! for four of the five tracks approaching South Station, 
meaning trains can be rerouted to other tracks in both directions. Cove Interlocking is limited in 
that it does not provide access to all tracks entering South Station. Broad Interlocking, located 
adjacent to the MBTA’s South Side Service and Inspection Facility, provides limited access 
between the MBTA Fairmount and Old Colony Railroad mainline tracks and does not allow 
universal access to all tracks in both directions. As a result of the limitations at both Cove and 
Broad Interlockings, moves that could take place outside of the South Station terminal area to 
“setup” trains for appropriate tracks entering the station must instead take place within the Tower 
1 Interlocking area. This lack of operational flexibility outside of the terminal area increases the 
number of conflicting movements at the already constrained Tower | Interlocking and further 
increases congestion, inefficiency, and delays for trains and passengers. 


Infrastructure modifications are needed to allow additional and more efficient train movements at the 
South Station Terminal interlockings. By making improvements at Cove and Broad Interlockings, 
conflicting train movements can be moved to areas outside the terminal that accommodate higher speeds 
and operations at Tower | Interlocking and into South Station would be improved and flexibility of train 
movements within the station would be maintained. These infrastructure improvements would allow for 
an operating plan that provides for faster and more efficient crossover moves in preparation for station 
platform berthing, and would reduce congestion at Tower | Interlocking. Additionally, the layout would 
also continue to provide the operational flexibility needed in the event of an emergency or equipment 
failure. 


Service Reliability Issues 


Service reliability at South Station, measured by on-time performance (OTP) and delay, is adversely 
impacted by chronic terminal congestion.'* Due to the interconnectedness and complexity of service at 
South Station (as described above), individual train delays not only directly impact overall station 
operations, but also produce cascading effects upon service line operations. 


"' A universal interlocking allows for the safe movement of trains from track to track in either direction. 
"2 OTP is calculated as a percentage measure of train performance, by taking the total number of trains arriving “on-time” at the end-point of a 
run divided by the total numbers of trains operated on the run. 
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Service reliability is an important factor in a traveler’s mode choice decision.'? To continue to offer NEC 
travel market consumers an attractive, safe, energy-efficient, and reliable transportation choice, FRA and 
Amtrak have established OTP goals for NEC intercity passenger rail service. For 2014, Amtrak has set a 
goal that OTP must be at least 95% for Acela Express trains and 90% for Northeast Regional trains.'4 
Amtrak Regional trains are considered late if they arrive at their end-point terminals more than ten 
minutes after their scheduled arrival times for trips of up to 250 miles, with a tolerance of an additional 
five minutes per additional 100 miles. All Acela trips, regardless of run length, are considered late if they 
arrive at their endpoint terminal more than ten minutes past their scheduled arrival time.!° 


Table 2-1 presents Amtrak’s OTP trends from FY2008 through FY2012.'° Over this five year period, the 
OTP for both the Amtrak’s Acela Express service (81 to 90%) and its Northeast Regional service (75 to 
87%) was consistently below the OTP goals of 95 and 90%, respectively. 


Table 2-1—Amtrak NEC Service On-Time Performance Trends 


Fiscal Year On-Time Performance 
(10/1- 9/30) Acela Express Northeast Regional 
2008 84.5% 75.8% 
2009 87.2% 80.0% 
2010 80.6% 74.7% 
2011 84.0% 79.1% 
2012 89.7% 86.5% 
2014 Goal 95.0% 90.0% 


The MBTA has a stated goal of 95% OTP for all commuter rail service, meaning that 95% of all 
commuter rail trips are operated within five minutes of scheduled trip time over the entire service day.'’ 
Table 2-2 presents the MBTA’s OTP trends from 2008 through 2012.'* MBTA commuter rail service 
OTP over this five year period fluctuated, ranging from approximately 82% to over 93%, consistently 
below the 95% goal. 


Table 2-2—MBTA Commuter Rail Service On-Time Performance Trends 


Year On-Time Performance? 

2008 81.7% 

2009 88.7% 

2010 85.8% 

2011 87.0% 

2012 93.3% 
Annual Goal 95.0% 


a OTP is not adjusted for approved delays, including maintenance delays. 


As shown in the tables above, neither Amtrak nor the MBTA have been achieving their stated goals for 
OTP. While the statistics shown are based on systemwide or route services and are not specific to South 
Station only, the results of an existing South Station operations analysis indicate that South Station is near 


'S TRB Record 794, Household Activities and Consumer Perspectives, Understanding the Effect of Transit Service Reliability on Work-Travel 
Behavior, 1981. 

'4 Amtrak. Northeast Corridor Infrastructure Master Plan. June 4, 2010. http://www.amtrak.com/ccurl/870/270/Northeast-Corridor- 
Infrastructure-Master-Plan.pdf. 

'S Federal Railroad Administration. Quarterly Report on the Performance and Service Quality of Intercity Passenger Train Operations. March 
2013. https://www.fra.dot.gov/eLib/Details/L04432. 

'6 Federal Railroad Administration. Amtrak On-Time Performance (OTP) Reports, provided to The Committee on Appropriations, United States 
Senate, December 17, 2008; December 29, 2009; January 21, 2011; January 27, 2012; February 15, 2013. 

'” Massachusetts Bay Transportation Authority. Service Delivery Policy. June 2, 2010. 

https://www.mbta.com/uploadedfiles/About_the T/T Projects/T_ Projects List/2010ServiceDeliveryPolicy.pdf. 

'8 Tom Foster, MBTA, Commuter Rail OTP 2008-2012, Personal communication to Anthony Gouveia, June 20, 2013. 
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capacity during the peak periods and even minor delays can create cascading delays from which the 
terminal operation cannot recover until well after the peak periods. Continued delays at South Station will 
further exacerbate both Amtrak and the MBTA’s ability to meet their OTP goals. It is evident that 
without infrastructure improvements and additional platform capacity, the ability to increase Amtrak and 
MBTA services would be difficult and unreliable to operate. 


Future Service Demands 


By the year 2035, Amtrak projects that daily intercity rail ridership at South Station could be 
approximately 5,500 combined boardings and alightings (2035 No Build). The Central Transportation 
Planning Staff (CTPS) of the Boston Region Metropolitan Planning Organization (MPO) projects South 
Station commuter rail boardings and alightings in the year 2035 to be approximately 56,000 daily riders 
(2035 No Build). Total Amtrak and MBTA commuter rail ridership in 2035 is therefore projected to 
increase to more than 61,000 daily riders. '° 


Current weekday operations at South Station cuaies PROJECTED 2035 
include 40 Amtrak and 280 MBTA revenue trips 
and 32 Amtrak and 97 MBTA non-revenue trips, 
for a total of 449 daily train movements at the > 
terminal. By the year 2035, Amtrak projects 80 
weekday revenue trips and 58 weekday non- 


revenue trips, representing a 100% revenue service daily train 

. movements at the zt daily train movements / —- 
increase above current levels. By 2035, the terminal 4 atthe terminal 
MBTA projects 315 weekday revenue trips and 311~ o~ 
101 weekday non-revenue trips, representing a AN 


13% revenue service increase above current levels. 
A total of 554 daily train movements in and out of South Station is projected by the year 2035, 
representing an increase of 23% above current revenue service levels.” 


As Amtrak and MBTA commuter train volumes increase, the existing capacity constraints at South 
Station will make reliable operations increasingly difficult to achieve within the existing infrastructure, 
which will in turn negatively impact service reliability on the northern portion of the NEC and on the 
south side of the MBTA commuter rail operations. Furthermore, the existing constraints will greatly 
inhibit the ability of both Amtrak and the MBTA to serve potential demand by supplementing existing 
services or adding new rail service to South Station. Without additional platform track capacity, these 
services cannot be accommodated and their projected benefits will not be realized. 


2.3.2. Insufficient Layover Space 


South Station’s current vehicle layover facilities are insufficient; neither the capacity nor the location of 
vehicle layover facilities meets existing and proposed layover facility program needs and railroad 
operational requirements. 


Total Layover Facility Deficit 


Current MBTA service levels require daytime layover space for 28 trainsets (locomotives and coaches), 
but space exists for only 22 trainsets. This shortfall in six layover spaces forces the MBTA to store non- 
revenue trains at the station platforms while waiting for available slots at the existing south side layover 


'° Final SSX Ridership Results. See Appendix 9 — Ridership Forecasting Technical Report, June 2014. All results rounded to nearest 100, except 
for Commuter Rail results, which are rounded to the nearest 1,000. 
20 Massachusetts Department of Transportation. Basis of Operations Analysis and Assumptions Verification Report, Version 3. June 2014. 
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facilities. Use of the South Station platform tracks for train layovers increases congestion at the terminal 
and creates operational conflicts, especially during morning and evening peak periods and prior to the 
evening peak period. In addition, it represents a fundamental inefficiency. Platform space that should be 
used to provide mobility for passengers is instead used to “park” trains with nowhere else to wait for their 
next trip. This situation is exacerbated in: inclement weather; when trains operate behind schedule; when 
equipment needs to be changed; or when other issues, such as equipment failures or passenger 
emergencies occur. 


Based on information received from Amtrak, the peak layover capacity for Amtrak’s current South 
Station service is eight trainsets during the daytime and 13 trainsets overnight. All of Amtrak’s existing 
layover needs (daytime and overnight) are accommodated at the Southampton Street Yard. Amtrak’s 
Front Yard is not used by Amtrak for layover functions. It is currently used for MBTA layover and 
Amtrak non-revenue, rail-bound equipment storage, as well as for Amtrak maintenance-of-way material 
storage needs. 


Based on the MBTA’s needs for longer trainsets, increased services and fleet acquisitions, as well as 
Amtrak’s need to expand within its existing facilities, the MBTA projects that by 2040 it will have the 
capacity to store only 28 of the 49 trainset spaces needed — a shortfall of space for 21 trainsets.?! Based 
on the latest information provided by Amtrak, in the future Amtrak will require overnight layover for 
20 trainsets (eight Acela/High Speed, 11 Regional/New England Regional and one long distance trainset) 
to operate its service. ** The location of where future layover needs — yery’s existing layover facilities will 
will be met has not been confirmed; however, Amtrak indicates that it have the capacity to store only 
does not foresee a need for additional overnight layover capacity 2D oir: LlA@ 


: : aigiercs fl @ yee * 
beyond the use of its current system-wide Amtrak-owned facilities. _ ' pigs 
trainset spaces needed by 2040 


Layover space is needed to accommodate future MBTA service ‘an a a a 
demands for both Amtrak and the MBTA into South Station, the ack of SSeS oe 
sufficient layover capacity for the MBTA will become a major war sar a ar ar a ar 

cp Ge Up Gap tay a a 


constraint and will substantially limit planned rail service growth in the 
region. The expansion of South Station, along with additional layover 
capacity, would improve operating capacity and on-time performance 
for service into the station. 


Operational Requirements 


The location of layover facilities is one of the main factors that determines the required diverging moves 
within Tower 1 Interlocking and the approach interlockings for both revenue and non-revenue trains 
moving in and out of South Station. Currently, all layover facilities are located south of South Station, 
which does not correspond to existing service requirements. Approximately 60% of MBTA revenue 
trains approach South Station from the western routes, and 40% of trains approach South Station from the 
southern routes. With the addition of Amtrak revenue trains, the split is approximately 30% on the south 
and 70% on the west. The location of the layover facilities exclusively south of the terminal creates 
serious capacity constraints within the terminal area. 


2! This analysis assumed that by 2025, the MBTA would be using a four-track layover yard on an MBTA easement at Beacon Park yard for 
layover of 12 trainsets. This analysis also assumed reduced capacity by six trainsets at Southampton Street Yard and Front Yard due to proposed 
expansion of the MBTA’s fleet to eight-car trainsets. 

» These figures do not include Amtrak’s Next Generation High Speed Rail train layover needs, which will be identified and developed 
independently from the scope of the SSX project. 

3 Amtrak. South Station Boston Expansion Project, Projected Intercity Train Movement and Ridership Data to Support the Evaluation of Yard 
and Training Servicing Needs and Pedestrian Modeling of the Station, Memorandum to Massachusetts Department of Transportation. Revised, 
September 26, 2013. 
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Non-revenue train movements are dispatched with the same precision as revenue train movements. This 
is a critical piece of the overall operations of South Station because non-revenue trains must pass through 
Tower | Interlocking. Given the constraints of the existing terminal infrastructure, including both the 
limited number of platforms and the approach interlockings at Cove, Broad, and Tower 1, balancing 
competing revenue and non-revenue movements can impact operational performance on a daily basis. 
For example, non-revenue yard movements from the lower numbered tracks at the westerly side of the 
terminal must crossover to the Fairmount Line that provides access to Amtrak’s Southampton Street Yard 
and Readville Yard, the MBTA’s primary layover facilities. These crossover moves cut off access to 
most of the South Station platforms, obstructing operations on the NEC into the terminal. As Amtrak and 
MBTA commuter train volumes increase, these conflicting movements will increasingly hinder 
operations within the existing infrastructure. Revenue trains will be competing not only for limited 
capacity and terminal track space, but also with non-revenue trains moving between the terminal and 
layover yards. 


As South Station has two approach routes, increasing the layovers to the west of the terminal, instead of 
solely to the south, would make railroad operations at South Station more efficient and better able to 
accommodate future service growth. By creating a situation with such a split layover facility, operations 
would be improved by keeping trains to one side of the terminal or the other. 


2.3.3. Inadequate Station Facilities 


Pedestrian platform, circulation, and waiting areas for transit and rail facilities should be designed to 
provide a reasonable level of service (LOS) for passengers and other station visitors.*4 South Station 
headhouse facilities do not adequately support current and future passenger service needs. Morning and 
evening peak 15 minute passenger demand typically is used to assess the performance of existing and 
proposed stations during peak period train boarding and alighting. LOS C would allow for freely selected 
walking speeds, with passing possible in unidirectional streams and only minor conflicts resulting from 
reverse or cross movement. Currently, the South Station headhouse facilities are unable to adequately 
support passenger service needs. The limited space often results in uncomfortable conditions. 


Poor Passenger Level of Service 
The passenger waiting area Level of Service A Level of Service B Level of Service C 


and circulation zone within 
the existing South Station 


headhouse constitutes a net “ eee a SY rg Ae. x 4 Wits “a 
area of approximately 15,000 “Specs foe EU hs. "US RIDERS TOOTS ee tne Be. 


square feet (sf). It is Level of Service D Level of Service E Level of Service F 
inadequately sized and 
configured to accommodate x 
the daily demand of ...,. 
approximately 46,000 Amtrak ~ 
and Commuter Rail passenger 
trips and 82,000 intercity/local bus and subway passenger trips. The lack of space results in a poor 
passenger experience of LOS E in the existing headhouse and LOS F on some platforms, which occurs for 
short amounts of time during peak period train boarding and alighting. LOS E/F results in reduced 
walking speeds, restricted passing, and intermittent stopping, and it approaches the maximum occupant 
capacity of the walkway. 


4 Levels of service (LOS) for pedestrian flow and queuing range from LOS A (no crowding) to LOS F (extreme crowding). 
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The concourse configuration forces passenger queues to overlap and could utilize improved connections 
between intercity rail, commuter rail, bus service, and transit service. In addition, many of the current 
passenger amenities at South Station are obsolete and do not meet the standards for a major, modern, 
high-speed rail passenger transit facility. 


Platform Deficiencies 


Last upgraded approximately 30 years ago, the station platforms do not comply with modern design 
standards, including MassDOT’s current standard island platform requirements. The station’s platforms 
are exposed to the elements, forcing riders to walk through rain, snow, and extreme temperatures to reach 
their trains. Existing platform lengths do not meet the MBTA’s and Amtrak’s future berthing 
requirements to accommodate longer trainsets needed to meet future demand. The MBTA anticipates 
using eight-car trainsets to accommodate projected future growth. Amtrak has yet to determine the size 
of their trains in the future, but is confident that the trainset size will be longer than that which currently 
services South Station. For the most part, the existing platforms have adequate area to provide a LOS D 
with an occupant load of only one MBTA commuter rail bi-level coach trainset of eight cars, but the 
service declines sharply when concurrent train arrivals occur on the same platform. Additionally, 
upgrades are required to stay current with Americans with Disabilities Act (ADA) and life safety 
regulations, including emergency egress considerations. 


Ability to Accommodate Increased Ridership 


To accommodate the increase in passengers associated with Amtrak’s and the MBTA’s future service 
increases, MassDOT established an overall goal of LOS C for the South Station public circulation and 
waiting areas. MassDOT established a corresponding goal for station platforms of LOS D. 


To remedy the existing public space deficit and to accommodate the future increase in service, additional 
platform, public circulation, and waiting area space in close proximity to the platforms is required. 
Passenger support facilities are needed to update South Station to a first-class rail transportation hub 
comparable to a modern airport, enabling large numbers of people to travel with a level of comfort that is 
expected in a modern city. These passenger-focused facilities will include comfortable seating and 
generous waiting space, vertical circulation with direct access to track level, numerous monitor screens 
providing up-to-the minute arrival and departure information, quality food and beverage options, as well 
as retail and entertainment offerings. Platform improvements will include wider, longer, resurfaced 
platforms incorporating emergency egress requirements. The ability of South Station to meet passenger 
needs and comfort expectations associated with a modern intermodal and multimodal transportation 
center is paramount to ensuring that rail travel along the NEC remains a viable and attractive alternative 
to air and automobile travel. 


2.4. Performance Objectives 


To evaluate the SSX project alternatives, MassDOT developed four measurable performance objectives 
directly related to the SSX project purpose and needs. Additionally, MassDOT evaluated the SSX project 
alternatives relative to potential environmental impacts. 


2.4.1. | Meet 95% on-time performance and minimize delays 


Consistent with the current Amtrak and MBTA service delivery policy goals, MassDOT established a 
goal of 95% OTP for trains arriving at the Boston South Station complex, which includes the South 
Station platforms, Tower | Interlocking, and the Cove and Broad interlockings. Additionally, while there 
is not a defined metric by which to benchmark service delays, it is the intent of this project to minimize 
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service delays to the greatest extent possible with operational improvements. Provide sufficient track and 
platform capacity. 


By the year 2035, 554 daily train movements are anticipated at South Station, consisting of 80 weekday 
Amtrak revenue trips, up to 315 weekday MBTA commuter rail revenue trips, and 159 Amtrak and 
MBTA non-revenue trips. To accommodate the 2035 operating plan, MassDOT determined that terminal 
expansion to 20 tracks is needed. Simulation tests showed that 20 station tracks represent the appropriate 
number for an expanded station, taking into account Amtrak’s and the MBTA’s future service plans and 
geographic constraints of Tower | Interlocking. A new station with 20 tracks provides the appropriate 
size to allow train volumes to pass through the constrained Tower 1| Interlocking.** MassDOT established 
platform capacity requirements to accommodate Amtrak’s future berthing requirement of 1,050 feet and 
the MBTA’s future berthing requirement of 850 feet. 


2.4.2. | Provide adequate vehicle layover capacity 


MassDOT determined the amount and location of required vehicle layover capacity according to 
Amtrak’s and the MBTA’s layover facility program needs and railroad operational requirements. The 
MBTA requires immediate daytime layover space for six additional trainsets and 2035 daytime layover 
space for 21 additional trainsets. Amtrak’s current and future daytime and overnight layover needs are 
accommodated by its existing facilities. To optimize the efficiency of railroad operations, MassDOT 
established a goal of locating 60% of vehicle layover to the west of South Station and locating 40% of 
vehicle layover to the south of South Station. 


2.4.3. Accommodate passenger service needs 


To create a comfortable and contemporary transportation facility, MassDOT established an overall goal of 
LOS C to accommodate passengers of the South Station public circulation and waiting areas. MassDOT 
established a corresponding goal for station platforms of LOS D. These goals are typically established for 
a facility of this type as they safely and conveniently accommodate passengers during peak times, while 
not being oversized for the non-peak times. 


2.5. Other Transportation-related Goals 


While the purpose of the SSX project is to expand Boston South Station Terminal capacity and related 
layover capacity, the project also supports other broad-based transportation, community, and economic 
development goals of the NEC, the Boston metropolitan region, and the City of Boston. 


2.5.1. Support regional and local economic development 


The NEC’s population, 51 million people,”® represents approximately one in every seven Americans; jobs 
in the NEC region account for approximately one out of every five jobs in the United States.*”. The NEC 
region is forecast to grow substantially, from approximately 51 million residents in 2010 to 58 million 
residents in 2040, representing a 14% growth over 30 years. Currently, the NEC region generates 


°5 Massachusetts Department of Transportation, Massachusetts Department of Transportation Boston South Station HSIPR Expansion Project, 
Technical Memorandum: Network Simulation Analysis of Proposed 2030 MBTA/Amtrak Operations at South Station. Final Report. August 1, 
2010. http://www.massdot.state.ma.us/Portals/25/Docs/FRA_HSIPR/Appendix_A1.pdf. 

26 Northeast Corridor Commission. The Northeast Corridor and the American Economy. Accessed April 2014. http://www.nec- 
commission.com/wp-content/uploads/2014/02/NEC_american_economy report.pdf. 

27 Northeast Corridor Infrastructure and Operations Advisory Commission. State of the Northeast Corridor Region Transportation System. 
February 2014. 
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approximately $1 in every $5 of gross domestic product (GDP). By 2040, the region’s GDP is expected 
to more than double to over $7 trillion.”® 


At a regional level, the SSX project would meet a critical 
infrastructure need of the NEC and a regional goal of building NEC's population 
capacity for growth in passenger railroad infrastructure. Travel represents approximately 
demand in the NEC region is expected to grow faster than the 14% ° 
population growth rate. Ridership on Amtrak’s NEC services is 

projected to increase from 13 million in 2010 to 23 million in 2030.” 

With capacity nearly or fully consumed, however, the rail system’s out of 

ability to absorb future demand is limited. By expanding capacity at every 

South Station, the SSX project would address a long-standing, Americans 
previously identified chokepoint on the NEC. 


At a local level, South Station is viewed as a key gateway linking 
downtown Boston and the emerging South Boston Waterfront/ 
Innovation District. The South Boston Waterfront/Innovation District 
is one of the fastest growing neighborhoods in the City of Boston, 
and in 2010, the City re-branded the area as the Innovation District to 
attract research-based, innovative companies, and mixed-use 
residential and commercial development. According to the Fort 
Point District 100 Acres Master Plan, an expanded South Station is 
an essential component of the continued growth and expansion of the of 
District. Without the addition of tracks at South Station, the /00 
Acres Master Plan does not recommend a full “build-out” of the 

South Boston Waterfront/Innovation District area.*° 


While first and foremost a transportation facility, an expanded South and Generates 
Station would be designed and constructed to maximize the potential rs a 


=a oo 


for development of adjacent land and airspace. The anticipated = in ® 
development would generate direct and indirect economic every 4 
development in a balanced approach, by creating a transit-oriented, of GDP 
mixed-use district with the potential to make South Station a retail 

and commercial destination. 


2.5.2. | Improve and expand Boston’s intermodal and multimodal transportation 
network 


South Station is a critical piece of transportation infrastructure for the City of Boston and the Boston 
metropolitan area, and is Boston’s busiest intermodal and multimodal transportation hub. In addition to 
providing Amtrak and MBTA commuter rail service, and MBTA rapid transit and fixed-route bus service, 
South Station is a portal for private carrier bus service. South Station currently handles approximately 
128,000 daily combined Amtrak, MBTA, and intercity bus boardings and alightings.*! The South Station 
Bus Terminal, located adjacent to the Rail Terminal, is a hub for intercity, regional, and local bus service 
in eastern Massachusetts. There are 10 MBTA bus routes that stop in the vicinity of South Station. 
Eleven private bus companies operate out of the terminal; of these bus companies, five companies provide 


*8Federal Railroad Administration. NEC Future, NEC Facts and Figures. Accessed August 22, 2013. http://www.necfuture.com/facts_figures/. 
2° Northeast Corridor Commission. The Northeast Corridor and the American Economy. Accessed April 2014. http://www.nec- 
commission.com/wp-content/uploads/2014/02/NEC_american_economy report.pdf. 

>° Boston Redevelopment Authority with Fort Point Channel Working Group. The Fort Point District 100 Acres Master Plan. September 2006. 
http://www.bostonredevelopmentauthority.org/getattachment/0a9d9d1c-9906-4a26-b94e-35762ad08c07. 

3! Existing year combined South Station boardings and alightings, 2012; See Appendix 9 - Ridership Forecasting Technical Report. 
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commuter service between South Station and the Greater Boston metropolitan area, and six companies 
provide regional service to New England and points beyond. On an average weekday, there are 
approximately 590 combined bus departures and arrivals at the terminal, serving approximately 12,200 
daily Bus Terminal passengers.*” South Station also has facilities to accommodate bicyclists, pedestrians, 
and taxi cab patrons. Hubway’s South Station location has experienced a notable increase in use, 
increasing from approximately 4,000 trips in August 2011 to approximately 8,200 trips in August 2013, 
an increase of over 100%. Additionally, there are approximately 950 taxicab pickups/drop offs on 
Atlantic Avenue at South Station each weekday. 


The SSX project would enhance and expand the existing intermodal and multimodal transportation 
network. By increasing the rail capacity of South Station, the SSX project would directly support 
increased transit use for local and intercity travel. Currently, there is not a direct connection between the 
existing South Station headhouse and the South Station Bus Terminal. With a proposed expanded Rail 
Terminal and passenger concourse area, opportunities exist with both the SSX project and the SSAR 
project to improve the interconnections between the two terminals, as well as with the MBTA Red and 
Silver Lines. 


By reconnecting Dorchester Avenue to Summer Street as a public way, the SSX project would restore 
Dorchester Avenue for public and station access. Improvements to Dorchester Avenue would include 
enhanced pedestrian and bicycle connections and facilities, including sidewalks, crosswalks, and bicycle 
lanes; and expanded bicycle access through and around South Station and its adjacent neighborhoods. 
Reopening Dorchester Avenue would provide the MBTA with an opportunity to reroute buses to provide 
more direct connections to downtown, and would provide relief for the current congestion along Atlantic 
Avenue. 


2.5.3. Extend the Harborwalk and reactivate the Fort Point Channel area 


Not only would the SSX project add approximately 2,500 linear feet to the Harborwalk and complete the 
last remaining gap in a continuous waterfront walkway in this part of downtown Boston, but it also would 
provide linkages to the waterfront from neighborhoods around South Station, including Chinatown and 
the Leather District. The SSX project would increase the amount of water-dependent uses and the 
public’s access to tidelands by more than one acre, a public benefit goal of Chapter 91, the 
Commonwealth’s Waterways program. By providing South Station users as well as the general public 
with direct access to Fort Point Channel via an extended Harborwalk, the SSX project would advance an 
objective of the Fort Point Channel Watersheet Activation Plan to enhance “the civic role” of Fort Point 
Channel.*? Further, direct access to the Fort Point Channel waterfront would present opportunities to 
expand the multimodal network in the South Station area to include water travel. 


2.6. Consistency with Planning 


The proposed expansion of Boston South Station has long been considered in federal, state, regional, and 
local planning. This section identifies recent key federal, state, regional, and local planning documents 
that cite the need for the SSX project, dating back to 2002. The SSX project is consistent with these 
planning documents. 


>»? Central Transportation Planning Staff. Massachusetts Regional Bus Study, June 2013. 
33 Boston Redevelopment Authority. Fort Point Channel Watersheet Activation Plan. May 2002. 
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2.6.1. Federal Planning 


The Federal Railroad Administration (FRA) is currently working with Northeast Corridor stakeholders to 
develop a long-range, integrated investment plan for the NEC between Washington, D.C., and Boston, 
Massachusetts. This planning effort, NEC FUTURE, was initiated in early 2012 and is expected to be 
concluded in late 2016. The purpose of the NEC FUTURE program is to evaluate means of upgrading 
aging infrastructure and improving the reliability, capacity, connectivity, performance, and resiliency of 
passenger rail service on the NEC for both intercity and regional trips, while promoting environmental 
sustainability and economic growth. NEC FUTURE includes the identification and analysis of a broad 
program of service and infrastructure improvements that will be documented in a Tier 1 Environmental 
Impact Statement (Tier 1 EIS) and a Service Development Plan (SDP). The FRA is advancing the NEC 
FUTURE program concurrent and in coordination with the South Station Expansion project. 


In 2013, the NEC Infrastructure and Operations Advisory Commission released Critical Infrastructure 
Needs on the Northeast Corridor, which cites the expansion of Boston’s South Station as one of the 
critical infrastructure needs of the NEC. 


In 2010, the NEC Master Plan Working Group released The Northeast Corridor Infrastructure Master 
Plan, which identifies two capital programs needed to address congestion/capacity needs in the Northeast 
Corridor: Boston South Station Track Capacity Improvements, adding up to six station tracks; and 
Boston New Layover Yard Facility, location to be determined. 


2.6.2. State Planning 


As part of the MBTA’s current FY2015 — FY2019 Capital Investment Program (CIP), the South Station 
Postal site acquisition has been identified as a state funded project to facilitate the relocation of the U.S. 
Postal Service General Mail Facility located on Dorchester Avenue and create an appropriate adjacent site 
for expanding South Station. 


MassDOT’s F'Y2014 to FY2018 Capital Investment Program (CIP) identifies funding to continue the long 
term process of expanding South Station to accommodate future passenger rail growth for the existing 
commuter rail system. As the project continues through environmental and design permitting over the 
next five years, MassDOT will be advancing public/private partnerships opportunities to fund remaining 
project costs. 


In May 2014, MassDOT released weMove Massachusetts: Planning for Performance, the Commonwealth 
of Massachusetts’ 2040 Long-Range Transportation Plan, which states that the Patrick Administration has 
identified high-priority projects for both roads and transit that will make improvements to the region for 
access to job and opportunities. The South Station Expansion project was cited among these projects. 


In 2013, MassDOT released The Way Forward: A 21° Century Transportation Plan, which identifies 
South Station Expansion as a project that is instrumental in “unlocking economic growth in the 
Commonwealth.” 


In 2010, MassDOT released the Department of Transportation Freight Plan, which identifies yard 
capacity at South Station, as a constraint to be addressed in order to support major planned service 
expansions, such as South Coast Rail, Inland Route, and Acela trips. 


In 2010, MassDOT released the Massachusetts State Rail Plan, which calls for the expansion of South 
Station to foster the growth in high-speed and other intercity service throughout the Northeast, as well as 
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improve service to the southern communities along the MBTA Commuter Rail line and allow for planned 
growth. 


2.6.3. Regional Planning 


In 2013, the Boston Region Metropolitan Planning Organization (MPO) adopted its current Long-Range 
Transportation Plan (RTP), Paths to a Sustainable Future, Amendment 3. The primary reason for 
Amendment Three was to include in the RTP additional projects receiving federal funds for projects to be 
designed and constructed in the Boston Region MPO. This amendment provided consistency between the 
RTP and the Federal Fiscal Years 2014-17 Transportation Improvement Program. The expansion of 
South Station, funded by the FRA, was one of the projects identified in this amendment. 


In 2009, the MBTA released the Program for Mass Transportation (PMT), which cites capacity problems 
at South Station as a transit improvement challenge: The PMT states that “South Station is steadily 
approaching the point at which it will not be able to accommodate additional peak-period trains.” 


In 2008, MAPC released MetroFuture: Making a Greater Boston Region, which notes that “limited 
station capacity at North and South Stations and limited track capacity leading to those stations reduces 
the potential for reverse commuter service, express service, or more frequent service.” MAPC 
recommends that the region take steps to enhance the commuter rail system, including “expansion of 
commuter rail capacity at South Station.” 


In 2007, Journey to 2030, the Regional Transportation Plan of the Boston MPO was released, which 
includes the South Station Track Capacity Expansion and the Midday and Overnight Layover Facilities as 
Illustrative Projects that would help the MBTA commuter rail system to operate more efficiently and 
allow for expansion of various commuter lines in the future. 


2.6.4. Local Planning 


The City of Boston Crossroads Initiative is an ongoing plan to redesign a dozen major streets in 
Downtown Boston which link neighborhoods on either side of the Rose Kennedy Greenway. Streets 
important to SSX development include Summer Street and Congress Street although targeted sections for 
these streets are south of the Fort Point Channel. The initiative extends streetscape design for Summer 
Street adjacent to SSX to the south side of the Fort Point Channel. 


In 2014, at the request of MassDOT, the City of Boston initiated a master planning process for the South 
Station/USPS area, which is located within the Fort Point Downtown Waterfront Municipal Harbor 
Planning Area. The Boston Redevelopment Authority’s (BRA’s) goals for the Master Plan are to 
coordinate major public and private planning and development, and prepare a comprehensive, long-range 
plan for land use, multi-modal transportation, urban design and the public realm. Through the master 
planning process, the BRA will propose development guidelines to advance an amendment to the Fort 
Point Downtown Phase 2 Municipal Harbor Plan (MHP), as well as provide zoning recommendations for 
the South Station site. 


In 2010, the BRA released the Chinatown Master Plan, which cites the importance of a connection 
between Chinatown and South Station, including land bridges and wayfinding signs and maps to South 
Station. 


In May 2009, the BRA released the South Boston Waterfront District Municipal Harbor Plan (MHP)/ 
South Boston Waterfront District Municipal Harbor Plan Amendment which recommends: creating high- 
quality pedestrian and bicycle access to address the long term needs of maximizing public transit in the 
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South Boston Waterfront and citywide; integrating Central Artery/Tunnel Project mitigations, such as 
the Harborwalk, water transportation facilities in the Channel, new parks and open spaces, seawall, etc.; 
enhancing visual and physical access to and along the waterfront for recreation, commerce, and other 
lawful purposes; providing landside support to an activated watersheet; and providing universal access to 
the waterfront. 


In 2006, the BRA released the Fort Point District 100 Acres Plan, which concludes that without new 
infrastructure investments, such as additional tracks at South Station, only two-thirds of the proposed full 
build-out for the entire South Boston Waterfront/Innovation District should be allowed. 


In 2004, the BRA and the Massachusetts Turnpike Authority released the South Bay Planning Study, 
Phase I Report, which recommends maximizing connections between South Bay and South Station via 
direct pedestrian connections to the southern end of South Station, potential shuttle and other transit 
services via the ramps connecting South Station, as well as infrastructure for bicycle commuting. 


In 2002, the BRA released Fort Point Channel Watersheet Activation Plan, which cites the importance of 
enhancing “the civic role of the channel in connecting to other public venues, such as ...South Station,” 
via redeveloping the USPS property and strengthening pedestrian links between South Station and the 
Channel. 


In May 2002, the BRA submitted Phase I of the Fort Point Channel Downtown MHP and in September 
2003, the BRA submitted Phase II of the Fort Point Channel Downtown MHP. The South Station site is 
located within the Fort Point Downtown Waterfront Municipal Harbor Planning Area. Phase 1 
established the planning area boundaries and outlined basic planning principles for the area. Phase 2 
required the City of Boston to complete a master planning effort for the Fort Point Channel area south of 
Summer Street prior to completion of a Phase 3 Plan seeking modifications to any Chapter 91 baseline 
requirements. The only specific requirement included in Phase 2 was dedication of a minimum of 25% of 
the ground floor space to Special Public Destination Facilities. The Phase 2 approval decision anticipates 
the preparation of a Phase 3 MHP focusing on the South Station expansion and reuse of the existing 
USPS facility. The BRA has initiated the South Station master planning process, and coordination with 
the SSX project is ongoing. 
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3. ALTERNATIVES ANALYSIS AND CONCEPT DESIGN 


3.1. Introduction 


As noted in Chapter 1, the ENF for the SSX project identified a number of alternatives that would be 
evaluated as part of environmental review. The SSX project alternatives were categorized into (1) South 
Station Terminal - Joint/Private Development alternatives, and (2) Layover Facility Site alternatives. The 
four South Station Terminal - Joint/Private Development alternatives developed and presented in the ENF 
are: 


No Build Alternative 

Alternative | — Transportation Improvements Only 
Alternative 2 — Joint/Private Development Minimum Build 
Alternative 3 — Joint/Private Development Maximum Build 


The Joint/Private Development Build Alternatives primarily are distinguished by the degree to which 
private development would or would not be accommodated. Alternative 1 would not provide for potential 
private development at South Station. Alternatives 2 and 3 represent the lower and upper bounds of 
potential private development at South Station. To the extent that the environmental impacts of the future 
private development are not addressed in the evaluation of the SSX project, additional MEPA filings may 
be necessary. Additionally, future private development would require filings with the City of Boston 
pursuant to Article 80 of the Boston Zoning Code. All Build Alternatives would include construction of 
additional layover facilities at one or more sites to service South Station operations. 


Although demolition of the USPS facility after it is vacated is part of the SSX project, the relocation of 
the USPS facility is not part of the SSX project and is not included in this alternatives analysis. The 
USPS would determine the future location(s) to which its operations would be relocated, and the facility 
relocation would be subject to its own environmental review as required by state and federal regulations. 


Since the ENF, MassDOT has further evaluated concepts related to four primary areas for the SSX 
project: 


Track configuration and platform alternatives; 
Station concept design; 

Layover facility site concepts; and 
Joint/private development alternatives. 


For each of these project elements, alternatives were considered and/or concepts were further developed, 
which is described in more detail in this chapter. As part of this process, concept designs were developed 
for the track, station, layover and joint/private development elements of the project. MassDOT developed 
concepts or design principles for each project element, dismissed those that were not feasible, and 
identified those concepts that would best meet the goals of the projects, while being compatible with the 
other project elements. These concepts were incorporated into the Build Alternatives previously 
identified in the ENF and then advanced into environmental review. 


The following section describes the existing conditions of the SSX project sites under consideration; a 
description of the No Build Alternative; a discussion of the process utilized to evaluate and further the 
concept design of the track, station, layover and joint/development elements of the project; and a 
summary of the proposed alternatives that are the subject of this DEIR. Descriptions and plans of the 
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existing conditions of the project sites are provided in the following sections. Proposed concept plans for 
the SSX project alternatives are presented at the end of this Chapter. 


3.2. Existing Conditions 


The SSX project consists of the 49-acre site located in and around the existing South Station 
Transportation Center, which consists of the South Station Rail Terminal, Bus Terminal and existing 
USPS property and adjacent roadways. Additionally, the SSX project includes evaluation of three 
potential layover facility sites, located at Widett Circle, Beacon Park Yard, and Readville-Yard 2. Each 
of these sites are shown in Figure 3-1. The following sections describe the existing conditions at each of 
these four sites. 


3.2.1. South Station 


The South Station site is located near Chinatown, Fort Point Channel, and the South Boston 
Waterfront/Innovation District. The approximately 49-acre site includes the following: South Station 
Rail/Transit Terminal; South Station Bus Terminal; and USPS General Mail Facility/South Postal Annex, 
including that portion of Dorchester Avenue fronting the site and running parallel to Fort Point Channel. 
The site extends along a portion of the NEC Main Line to the west, extending past Cove Interlocking, and 
along a portion of the MBTA’s Fairmount Line/Old Colony Railroad to the south, extending just past 
Broad Interlocking. Figure 3-2 presents the existing South Station site, including terminal, approach 
interlockings and key facilities. 


The South Station Terminal area currently consists of 13 tracks, eight platforms, and a system of 
trackwork (also referred to as interlockings) that allow Amtrak and the MBTA trains to serve the station 
from the NEC and Framingham/Worcester Line from the west and the MBTA’s Fairmount Line and Old 
Colony Railroad from the south/east. There are nine main line approach tracks that currently converge 
into the South Station terminal area. Of these nine tracks, five arrive at South Station from the west, 
consisting of the NEC Main Line, which operate on Tracks 1, 2, and 3, and the Framingham/Worcester 
Line, which operates on Tracks 5 and 7. The remaining four tracks arrive at South Station from the south, 
and consist of the Fairmount Line, which operates on the Fairmount Line/Dorchester Branch tracks and 
the Old Colony Line, which operates on Old Colony tracks. Amtrak and the MBTA currently utilize one 
main and two approach interlockings for routing trains into and out of South Station. The three South 
Station interlockings, in order from closest to most distant from South Station, are as follows: Tower 1, 
Cove, and Broad Interlockings. Other components of the rail system are signal systems, traction power, 
overhead contact system (OCS), communications, and civil works as well as appurtenant structures. 


Existing South Station platforms are 17 feet-6 inches wide and of varying lengths. Existing platform track 
lengths limit the potential to provide the longer trainsets required to meet the future demands. While 
nine of the existing platform tracks can accommodate the future longer platform needs, four of the 
platform tracks are limited in length. Specifically, three of the existing tracks can hold trainsets' up to 
seven-cars long each, and one track can hold a trainset up to six cars long. Mid-platform boarding? is 
also currently not an option at South Station, as the only access to the main station headhouse is from the 
north end of the platforms, which creates crowded conditions for passenger alighting and boarding. 


' A trainset describes the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 

? Stations with mid-platform boarding allow for passengers to access the platforms at locations other than the end, via stairs, escalators, ramps or 
elevators. This alleviates congestion when boarding or alighting trains by spreading out the flow of passengers over a larger number of entrances 
to the platform area. 
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Prior to the expansion of South Station, it is anticipated that the site will include the planned South 
Station Air Rights (SSAR) project, consisting of approximately 1.8 million sf of mixed-use development 
to be located directly above the railroad tracks at the existing South Station headhouse.2_ The SSAR 
project will also include expansion of the existing bus terminal towards the existing headhouse. The 
SSAR project was approved by the Secretary of EEA in 2006; however it has not yet begun construction. 
Nonetheless, for environmental review of the SSX project, the SSAR project is assumed to be built for the 
future year analysis, and is part of the SSX project’s No Build Alternative. Coordination of the design 
elements of the SSAR project and the SSX project will be required in the next phase of project 
development. Consideration of the interrelationship of the two project’s design elements, such as 
platform lengths, column placement and passenger access, will be carefully reviewed to ensure 
consistency in planning and design. 


3.2.2. Layover Facility Sites 


Amtrak and the MBTA currently use four existing layover* yards to support South Station operations: 
Amtrak’s Southampton Street Yard, Amtrak’s Front Yard, MBTA’s South Side Service and Inspection 
(S&I) Facility, and MBTA’s Readville — Yard 2. All of Amtrak’s existing layover needs (daytime and 
overnight) are accommodated at the Southampton Street Yard, which allows the MBTA to utilize a 
portion of the Amtrak yards during the midday hours. Current MBTA service levels require daytime 
layover space for 28 trainsets, but space exists only for 22 trains. This shortfall of six layover spaces 
requires the MBTA to store non-revenue trains at the station platforms while waiting for available slots at 
the existing south side layover facilities, limiting station capacity. 


The SSX project includes the evaluation of three potential layover facility sites, Widett Circle, Beacon 
Park Yard, and Readville — Yard 2, to expand existing layover capacity and meet current and future South 
Station layover needs. 


Widett Circle 


The Widett Circle site, totaling approximately 29.4 acres, is located in South Boston along the MBTA’s 
Fairmount Line, approximately one track-mile from South Station. It is comprised of two parcels, 
primarily in private ownership: Cold Storage and Widett Circle. Cold Storage, approximately 6.6 acres, 
located primarily at 100 Widett Circle, currently houses a temperature controlled food storage and 
distribution facility, owned by Art Mortgage Borrower Propco 2006 2 LP, and used by 
Americold/Crocker & Winsor Seafoods. The building has an active rail siding served by CSX 
Transportation, Inc. (CSXT) with space for six freight cars. A change in ownership of the Cold Storage 
parcel within the Widett Circle site is anticipated. In October 2013, Celtic Recycling, LLC received 
approval from the Massachusetts Environmental Policy Act (MEPA) Office (EEA No. 15070) to renovate 
and convert existing facilities at the Cold Storage parcel, located at 100 Widett Circle, into a material 
recycling facility. Widett Circle, located primarily at 1 and 2 Foodmart Road, is owned by The New 
Boston Food Market Development Corporation and is made up of approximately 30 units leased to 
multiple businesses in the food processing, food storage, and food logistics industry. 


Beacon Park Yard 


The Beacon Park Yard site, totaling approximately 30 acres, is located in Allston along the MBTA’s 
Worcester Line approximately 3.8 track miles from South Station. The site served for many years as a 


3 The South Station Air Rights project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 

4 A layover yard is a place to park train vehicles midday or overnight, as well as to perform light maintenance and cleaning functions as 
necessary. 
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major freight rail yard and intermodal terminal in Boston for CSXT, which recently relocated to central 
Massachusetts. It contains a number of buildings that formerly supported various railroad functions, 
including a freight rail yard, bulk transfer facility, intermodal facility, and engine facility. Beacon Park 
Yard is owned by Harvard University and remains encumbered by CSXT’s operating rights. An 
agreement in principal has been reached between Harvard and MassDOT to use approximately 22 acres 
of Beacon Park Yard for a new commuter rail layover, maintenance facility and rail station. 


MassDOT intends to expand layover capacity to the west and south of South Station to provide a more- 
balanced mix of layover sites. MassDOT has identified the preferred location in the west as Beacon Park 
Yard. 


Readville — Yard 2 


Readville - Yard 2, totaling approximately 17.4 acres, is located in the Readville section of Hyde Park in 
Boston, at the intersection of the NEC and the MBTA’s Fairmount Line, approximately 8.8 track-miles 
from South Station. Owned by the MBTA, Readville - Yard 2 is a maintenance repair facility and the 
largest layover yard used by the MBTA for its south side commuter service. The layover yard has a total 
of 12 tracks, 10 of which are used for storage and two of which are used for switching and movement of 
trains. Additionally, the building on site has three tracks for maintenance functions. The yard also 
contains several railroad support structures. The MBTA currently uses Readville — Yard 2 for midday 
layover storage of 10 trainsets of variable lengths. 


3.3. No Build Alternative 


The No Build Alternative consists of the existing transportation facilities and services and all future 
committed transportation improvement projects in the vicinity of South Station. It represents the base 
condition against which the transportation benefits and environmental impacts of the future baseline and 
Build Alternatives are measured. 


3.3.1. South Station Site Conditions 


In the No Build Alternative, South Station would remain as it currently exists, with 13 tracks and eight 
platforms. With the exception of activities conducted as part of the MBTA’s State of Good Repair (SGR) 
program, the terminal operations, including Tower | and the approach interlocking configuration, would 
remain as they currently exist. 


The USPS General Mail Facility would not be relocated in the No Build Alternative. The majority of 
Dorchester Avenue at the site would remain in private use by the USPS in support of its operations. Only 
a minor portion of the roadway would remain available for public use.*> Other than retail that could occur 
within the existing headhouse, there would be no private development associated with the South Station 
site other than the SSAR project previously approved by the Secretary of EEA. 


In the No Build Alternative, there would be no public access to the waterfront at the South Station site. 
The Harborwalk on the western side of Fort Point Channel would remain fragmented. The privately- 
owned Dorchester Avenue that fronts the USPS facility currently creates a gap in the Harborwalk, 
between Rolling Bridge Park (to the south) and the Federal Reserve Bank Building (to the north). 
Similarly, bicycle infrastructure facilities in the vicinity of the South Station site would remain separated 


> Extending south of Summer Street, generally unrestricted public access currently is provided along approximately 400 feet of Dorchester 
Avenue for customer use of USPS facilities. The MBTA also maintains a permanent easement of approximately 200 feet along Dorchester 
Avenue for pedestrians and vehicles. 
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from other existing and proposed bicycle facilities, including the South Bay Harbor Trail and the Summer 
Street Corridor cycle track. Figure 3-3 shows the connectivity of the Harborwalk and bicycle trails. 


In the No Build Alternative, the current roadway congestion in the immediate vicinity of South Station, 
especially curbside congestion along Atlantic Avenue, is expected to worsen due to the anticipated 
increase in traffic volumes associated with area-wide growth. Figures 3-12 through 3-16 present the No 
Build Alternative at the South Station site. 


3.3.2. Layover Facility Conditions 
Amtrak and MBTA Layover Facility Operations 


In the No Build Alternative, Amtrak and the MBTA would continue to use Amtrak’s Southampton Street 
Yard and the MBTA’s Readville Yard — 2 and Southside S&I facility as midday layover sites to support 
South Station operations. Due to the planned expansion of the MBTA’s fleet to all eight-car trainsets 
from its current use of varied trainsets (from five-car to eight-car), the MBTA would experience reduced 
layover capacity at Southampton Street Yard. Amtrak’s Front Yard, currently used by the MBTA for 
midday layover and capable of storing MBTA trainsets of six coaches or less, would not be available in 
the No Build Alternative, as the yard is not long enough to accommodate the MBTA’s eight-car trainsets. 
The net result would be a layover shortage that would force the MBTA to increasingly rely on storing 
non-revenue trains at South Station platforms, at outlying facilities, or by moving around the MBTA 
system while waiting for available slots at the existing south side layover facilities. ° 


Layover Facility Sites 


In the No Build Alternative, it is anticipated that the Widett Circle site would remain in private 
ownership. In October 2013, Celtic Recycling, LLC received approval from the Massachusetts EEA No. 
15070 to renovate and convert existing facilities at the Cold Storage parcel into a material recycling 
facility.’ It is anticipated that the Widett Circle parcel would continue to be occupied by businesses in the 
food processing, food storage, and food logistics industry. 


An agreement in principal has been reached between Harvard and MassDOT to use approximately 22 
acres of Beacon Park Yard for a new commuter rail layover, maintenance facility and rail station. 
Section 3.6.3 describes MassDOT’s plans relative to this site. 


As previously cited, in the No Build Alternative, the MBTA would continue use of Readville — Yard 2 for 
the storage of 10 trainsets to support South Station operations. 


° Massachusetts Department of Transportation. Layover Facility Alternatives Analysis, Version 3. Draft. November 2013 
7 Massachusetts Executive Office of Environmental Affairs. Final Record of Decision: Celtic Recycling Material Recycling Facility (EEA No. 
15070). October 11, 2013. 
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3.4. Terminal Track Configurations Alternatives Analysis 
3.4.1. Initial Screening 


By the year 2035, 554 daily train movements are anticipated at South Station, consisting of 80 weekday 
Amtrak revenue trips, up to 315 weekday MBTA commuter rail revenue trips, and 159 Amtrak and 
MBTA non-revenue trips.’ To accommodate the 2035 operating plan, MassDOT determined that 
terminal expansion to 20 tracks is needed. A determination on the size of the expanded South Station 
terminal tracks was made previously through operations modeling and rail simulation. ? Simulation tests 
showed that 20 station tracks represent the appropriate number for an expanded station, taking into 
account Amtrak’s and the MBTA’s future service plans and geographic constraints of Tower 1 
Interlocking. The use of 19 tracks was contemplated, but the study found that while the service plan was 
possible, delays could result. As such, it would be preferable to have 20 tracks for the expansion program. 
A new station with 20 tracks would provide the appropriate size to allow train volumes to pass through 
the Tower 1 Interlocking. MassDOT also established platform capacity requirements to accommodate 
Amtrak’s future berthing requirement of 1,050 feet and the MBTA’s future berthing requirement of 850 
feet. 


MassDOT’s development of track configuration alternatives for expansion of the South Station terminal 
facilities onto the adjacent USPS facility site included initial assessments of alternative scenarios that 
were categorized as “unconstrained” and “constrained” rail alternatives. The Appendix 2 - Terminal 
Track Configuration Alternatives Analysis — Tier I Screening Technical Report contains additional 
information on the development of these scenarios and the process by which they were screened. 


“Unconstrained” rail alternatives were defined by those that are not limited by existing site boundaries 
and also include opportunities located outside of the original South Station site study area. MassDOT 
determined that while these alternatives would accommodate proposed Amtrak and MBTA service 
expansions, the challenges associated with land acquisition, construction phasing, and separated 
passenger rail services would outweigh potential benefits. As a result, three of these alternatives were not 
advanced, and one was refined and advanced for further analysis as part of the “constrained” rail 
alternatives. 


“Constrained” rail alternatives focused on minimizing impacts to existing infrastructure within the South 
Station site study area, including the SSAR project infrastructure, while still improving operations to and 
from the terminal. MassDOT developed four of these alternatives (shown in Table 3-1) comprising 
various layouts at the South Station Terminal and Tower 1 Interlocking that would optimize operational 
flexibility, minimize disruption to existing operations, and/or maximize joint development potential. 
Additionally, improvements to Cove and Broad Interlocking would be implemented in all of the track 
configuration alternatives. Each of these alternatives was screened through a set of evaluation criteria: 


e Platform Rating, including platform accessibility by each service route and ability of a platform 
to accommodate Amtrak and MBTA berthing requirements. 

e = Infrastructure Maintenance Rating, correlated to the amount of rail infrastructure installed at the 
interlockings. 

e Constructability Rating, measured by the degree to which the alternatives would minimize 
impacts to existing infrastructure and minimize disruption to passenger service. 

e Capital Cost Rating. 


8 Massachusetts Department of Transportation. Basis of Operations Analysis and Assumptions Verification Report, Version 3. June 2014. 

° Massachusetts Department of Transportation, South Station HSIPR Expansion Project, Technical Memorandum: Network Simulation Analysis 
of Proposed 2030 MBTA/Amtrak Operations at South Station. Final Report. August 1, 2010. 
http://www.massdot.state.ma.us/Portals/25/Docs/FRA_HSIPR/Appendix_Al1_.pdf. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 3-9 


Chapter 3 — Alternatives Analysis and Concept Design Draft Environmental Impact Report 


As shown in Table 3-1, two terminal track configuration alternatives rated consistently lower than the 
other two alternatives. Constrained Rail Alternative 1 - Redesign/Redevelopment, which would involve a 
complete redesign of South Station, was dismissed due to its low constructability rating and high capital 
and maintenance costs. Constrained Rail Alternative 4 - Maximize Overbuild Potential, which would 
require a total redesign of existing tracks, platforms, and the overhead contact system (OCS) without 
impacting the existing SSAR project overbuild support structures, was dismissed because it would not 
meet Amtrak’s future platform berthing requirements at any of the station tracks and would only meet the 
MBTA’s current platform berthing requirements at eight out of 20 station tracks. Additionally, 
Constrained Rail Alternative 4 would involve high capital costs with a low constructability rating. 


Table 3-1—Track Configuration Tier 1 Screening, Constrained Rail Alternatives 1 through 4 


Platform Rating Infrastructure ae : 
Constrained Rail Alternative ee : Maintenance Construetability Capital Cost 
Accessibility Berthing Rati Rating Rating 
ating 

1 — Redesign/Redevelopment 1 1* 4 4 4 
2 — Streamline Operations 2 iF Dig 2 2 
3 — Minimize Disruption to 2 3 1 1 1 
Operations 

~ Maximize Overbuild a 4 2x 3 3 
Potential 


A rating of | indicates the most favorable alternative in comparison to other alternatives for the specific criterion. A rating of 4 indicates the 
least favorable alternative in comparison to other alternatives for the specific criterion. 
*Indicates that the alternatives have equal ratings in the criterion. 


3.4.2. Initial Screening Results 


As noted in Appendix 2 - South Station Terminal Track Configuration Alternatives Analysis — Tier 1 
Screening Technical Report, Constrained Rail Alternatives 2 and 3 had the most favorable ratings and 
were advanced to a Tier 2 analysis. 


MassDOT’s track design 


Constrained Rail Alternative 2 would streamline operations at 


South Station: the NEC and Worcester/Framingham routes focuses on 

would access the westerly station tracks and the Fairmount and optimizing operational 
Old Colony routes would access the easterly station tracks. Ber eer : 
This setup would streamline operations by redesigning Tower 1 flexibility, maximizing service 
Interlocking and reducing the number of conflicting movements growth potential, & 
through the interlocking. Constrained Rail Alternative 2 also minimizing service 


would allow access to the S&I facility for 18 of the terminal 
tracks. To achieve this operational optimization, however, 
Tower | Interlocking would require extensive reconfiguration. 
While the reconfiguration could be staged to avoid completely halting South Station service during 
construction, the impact to existing South Station operations in Constrained Rail Alternative 2 could be 
substantial. 


disruptions 


Constrained Rail Alternative 3 would result in minimal impact to the Tower | interlocking configuration, 
which would minimize disruptions during the SSX project construction period. Additional terminal 
tracks would be accommodated by adding special trackwork to the existing interlocking, with minimal 
impact to existing operations. In addition to minimizing construction staging impacts, Constrained Rail 
Alternative 3 would provide maximum platform accessibility. Trains approaching South Station via the 
Fairmount and Old Colony routes would have universal platform accessibility. | For the 
Framingham/Worcester and NEC service routes, platform access would vary depending on whether the 
crossover moves would be made at Tower | or Cove interlocking. If the crossover moves were made at 
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Cove Interlocking, then the Framingham/Worcester and NEC service routes would have access to station 
Tracks 1 through 14. This increased flexibility would allow for greater operational opportunities for 
dispatchers in the event of delays. This setup would allow access to the S&I facility for all tracks. 


Compared to Constrainted Rail Alternatives 1 and 4, Constrained Rail Alternatives 2 and 3 would be less 
impactful to the existing infrastructure, as they would maintain the existing South Station track and 
platform configuration and expand the terminal tracks to the east onto the USPS property with the 
construction of seven new tracks and associated platforms parallel to the existing tracks. Both 
alternatives would increase overall terminal capacity by approximately 55%. On the newly constructed 
platforms, both alternatives would create new 26-foot wide platforms that meet current National Fire 
Protection Association (NFPA) and American with Disabilities Act (ADA) standards. Both alternatives 
would avoid impacts to the existing South Station Bus Terminal and would minimize structural impacts to 
future bus expansion opportunities as proposed within the SSAR project. By expanding rail capacity 
without impacting bus service, Constrained Rail Alternatives 2 and 3 would increase opportunities for 
multimodality, as all existing and new platforms could have direct access to the bus terminal, as well as 
other modes available at South Station. Additionally, Constrained Rail Alternatives 2 and 3 would 
provide for expanded opportunities for street-level retail along Dorchester Avenue due to the proposed 
track footprint. Early analysis indicates that there would be enough land for mixed-use development on 
the ground supporting air rights over the tracks. 


Constrained Rail Alternatives 2 and 3 would reconfigure the approach interlockings at Cove and Broad. 
The proposed future 20-track South Station layout would support up to eight trains moving 
simultaneously through Tower | Interlocking. Improvements at the approach interlockings would allow 
crossover movements to occur at a higher speed, making the necessary movements more efficient and 
pushing conflicting movements to an area of higher-speed crossovers and away from Tower 1 
Interlocking. Approach interlocking improvements would include the installation of new crossovers; 
track realignment; and, at Broad interlocking, the installation of a third running track. 


3.4.3. | Next Steps — Terminal Track Configurations 


In the Tier 2 analysis, MassDOT will conduct operations simulation modeling of Constrained Rail 
Alternatives 2 and 3, which would be evaluated for their ability to accommodate Amtrak’s and the 
MBTA’s future service plans; meet project OTP and delay goals; and to allow parallel moves between 
Tower | Interlocking and the terminal. MassDOT would also reassess platform capabilities and berthing 
abilities, including the number of platforms accessible to each track. MassDOT will also evaluate these 
alternatives based on their impacts to existing infrastructure, construction staging, capital and 
maintenance costs, and operations with respect to accommodating and coordinating other SSX project 
elements, including the station and midday layover facility sites, as well as the SSAR project. 


3.5. Station Conceptual Design 
3.5.1. Initial Screening 


MassDOT?’s goals for the expansion of South Station focus on transportation improvements, passenger 
experience, and intermodal connections. Initial unconstrained concepts included expanding the South 
Station footprint to include the USPS facility site and 245 Summer Street, as well as relocating or altering 
the SSAR project. After an initial screening, MassDOT opted to eliminate concepts that would involve 
acquisition of 245 Summer Street or would relocate or substantially alter the SSAR project. By 
maintaining a station boundary inclusive of the current station and USPS site, MassDOT is able to 
progress station designs that are more readily constructible and financially feasible while continuing to 
meet its design principles. 
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3.5.2. Initial Screening Results - Design Principles 


MassDOT has established a series of design principles for the South Station headhouse expansion, 
addressing planning and urban design, station architecture, access and connectivity, and historic 
preservation. The design principles are as follows: 


e Design an exemplary new passenger terminal with welcoming and functional public spaces, 
including: natural light; improved circulation and egress measures; safety, security, and 
emergency response enhancements; and improved 


passenger amenities (e.g., weather protected boarding, MassDOT’s key 
ticketing, and waiting areas). station design objective 
e Optimize connectivity for pedestrians (including is to create an 
commuters and visitors) to the Financial District, / 
Chinatown, Leather District, South Boston adequately-sized, 
Waterfront/Innovation District, Convention Center, integrated, and 


the Rose Kennedy Greenway, Harborwalk, and other 
downtown destinations and activities. 

e Maximize the station’s inter-modality by promoting 
connections to multiple transit services, airport access, walking, bicycling, and taxis. 

e Design project components to reduce carbon production and incorporate state-of-the-art 
technology in green design. 

e Enable South Station and its environs to be a great urban district that connects to adjacent 
neighborhoods and open spaces, including the waterfront, through the thoughtful programming of 
uses and design of the public realm, and by leveraging associated development opportunities. 

e Create a dynamic mixed-use development in the station that includes a vibrant mix of retail to 
ensure the creation of a destination beyond transportation, but balanced enough so as not to 
disrupt the station’s primary transportation functions. 

e Activate the building edges and streetscapes on all sides of the station to draw pedestrians to 
Dorchester Avenue, Summer Street, and Atlantic Avenue, with the Dewey Square entrance 
serving as the primary focal point of the station. 

e Create a work of civic architecture that celebrates the sense of arrival and whose components 
comprise a contemporary and innovative design solution that complements the historic 
significance of the 1899 headhouse. 

e Recognize and protect the historic integrity of the existing South Station headhouse and its value 
as a public space. Consider historic precedent in the design and integrate the expansion design 
with the existing station architecture. Maintain a public presence in the existing lobby, including 
the possible inclusion of information kiosks and displays, as well as retail. 


multimodal station 
| 


3.5.3. Next Steps — Station Concept Design 


While engaging the public in the design of the expanded station, MassDOT will consider station 
design concepts incorporating the desired design criteria. Design concepts will be evaluated relative to 
their ability to meet MassDOT’s design principles for South Station, as well as the project purpose and 
need and performance objectives as determined. It is anticipated that the design evaluation and review 
will continue through the FEIR process. The FEIR will present the selected station expansion design as 
the preferred alternative. Further detail will be available on the MassDOT website as the public 
engagement process proceeds. 
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3.6. Layover Facility Site Alternatives Analysis 
3.6.1. Initial Screening 


MassDOT developed a tiered alternatives analysis process to identify potential locations to meet South 

Station’s future layover needs. Initially, MassDOT identified 28 alternatives for Tier 1 screening. The 

Tier 1 screening evaluated the ability of each site to meet the overarching transportation and program 

objectives for the SSX project, using 

criteria such as ease of land acquisition; 

wet i °28 Sites effect on operations; and ability to 

integrate the site into the existing rail and 

roadway networks. Of the 28 candidate 

sites, 10 locations advanced to the Tier 2 

10 Sites evaluation. In the Tier 2 screening 

process, MassDOT developed conceptual 

designs and preliminary operating plans, 

and identified infrastructure 

*3 Sites requirements. Seven out of the ten Tier 2 

alternatives did not perform well when 

compared to the Tier 2 evaluation 

Tier 3+ criteria: consistency with adopted plans 

peiteri )e4Sites and zoning; ability to meet location 

ENF site requirements; railroad _ operations, 

environmental impacts; site suitability; 

and capital improvements. Of the ten candidate sites, three locations best met the Tier 2 criteria and were 

advanced to the Tier 3 evaluation. These sites included Beacon Park Yard, the Boston Transportation 

Department (BTD) Tow Lot (located on the Fairmount Line approximately one track-mile from South 
Station with BTD and Department of Public Works [DPW] functions), and Readville - Yard 2. 


Tier 2 
Screening 


In the Secretary’s Certificate on the ENF, one additional 
site was requested for further evaluation: the “Widett MassDOT tested layover 
Circle” area, comprised of Widett Circle and Cold [Weteyan)ejiathulelatsnuarciunielellonipalscimec)l 
DIRTAEG: DOLCE A SINGS, operational requirements, resolve 
MassDOT evaluated the four alternative sites, Beacon capacity problems & maximize 
Park Yard, BTD Tow Lot, Readville - Yard 2, and cost-efficiencies 

Widett Circle/Cold Storage (Widett Circle), in a Tier 3 
screening. MassDOT determined that no single site 
could meet the physical and operational requirements to fully meet South Station’s future layover needs. 
During Tier 3 screening, MassDOT tested combinations of the sites to determine their ability to best meet 
the layover needs of the SSX project, including assessing how each combination of sites would integrate 
with the existing four layover sites serving South Station. Multiple conceptual layouts were developed 
for the Tier 3 sites to identify the best combination of sites when compared to three screening criteria: 
ability to meet layover capacity and program needs, railroad operational requirements, and order-of- 
magnitude cost estimates. 
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3.6.2. Initial Screening Results 


MassDOT next performed the layover Tier 3 screening process, which focused on determining the 
feasibility and viability of each site. A number of concepts were developed to determine the impact that a 
layover facility would have on each site and its surrounding area. 


BTD Tow Lot 


The BTD Tow Lot site is primarily owned by the City of Boston for the storage of impounded vehicles 
from within Boston. Use of this site would also require the use of a large portion of the adjacent Boston 
Department of Public Works (DPW) property. This site would also require an easement from Amtrak. 


With greater coordination with the City of Boston, MassDOT was able to obtain and analyze more 
detailed information regarding the complexities of the critical city operations performed on the Tow Lot 
site. The City of Boston identified the following requirements for any relocation of BTD uses currently at 
that location: 


The site must be centrally located within the city of Boston. 

The site must maintain a close proximity to public transit. 

The site must maintain good highway access. 

The site must be able to provide adequate space (greater than 20 acres) to fulfill all existing site 
functions. 


Use of the Tow Lot site also had a significant impact on the adjacent DPW facility and would require 
major modifications and relocation of DPW functions to another site. DPW functions that would be 
impacted include a fueling facility, salt pile, single-story garages, and a ramp that accesses the west side 
of the parking garage. Additionally, some of these facilities currently are being renovated or are 
scheduled for major rehabilitation in the near future. Input received from officials indicated that 
relocating these functions would render the facility inoperable and, therefore, a full relocation of the DPW 
facility would be required. 


MassDOT attempted to identify potential relocation sites that might satisfy the requirements of BTD and 
DPW. No site was determined to meet the City’s criteria for a suitable relocation site for BTD and DPW 
facilities. Due to the considerable impacts this site would have on critical city operations, and the 
inability to identify a suitable relocation site that would meet BTD’s and DPW’s requirements, MassDOT 
determined that acquisition of the BTD Tow Lot site is impractical and eliminated the BTD Tow Lot site 
from further consideration. 


Widett Circle Site 


Widett Circle could provide layover space for up to 30 eight-car trainsets. Support facilities would 
include a crew building, support shed, and power substation, totaling approximately 44,000 sf. 


Beacon Park Yard Site 


Beacon Park Yard could provide layover space for up to 20 eight-car trainsets. Support facilities would 
include a crew building, support shed, and power substation, totaling approximately 31,400 sf. 
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Readville — Yard 2 Site 


Readville — Yard 2 could expand the existing layover facility by up to eight 8-car trainsets, for a total 
layover space of 18 eight-car trainsets. Support facilities would include expansion of the existing crew 
building and support shed, and construction of a power substation, totaling approximately 11,700 sf. The 
expansion of the 17-acre Readville — Yard 2 footprint would increase the facility at existing Readville 
Yard by approximately seven acres, of which the MBTA currently owns the majority. However, a partial 
taking of approximately 0.7 acres of an adjacent privately-owned property, owned by James Grant Co., 
would be required to complete the expansion. 


MassDOT determined that scenarios that maximized use of the Widett Circle and Beacon Park Yard sites, 
in combination with additional capacity at Readville — Yard 2, have the potential to provide the greatest 
capacity and operational flexibility when compared to other scenarios. Based on the results of the Tier 3 
screening, MassDOT selected the combination of Widett Circle, Beacon Park Yard, and Readville — 
Yard 2 to continue in the DEIR analysis. The environmental analysis of each of the sites can be found 
within this document. 


3.6.3. Next Steps - Layover 


MassDOT intends to expand layover capacity to the west and south of South Station to provide a more- 
balanced mix of layover sites. MassDOT has identified the preferred location in the west as Beacon Park 
Yard. MassDOT is simultaneously performing environmental review of the I-90 Allston Interchange 
project, which is located in an area that includes the Beacon Park Yard rail site and I-90 (the 
Massachusetts Turnpike). The Interchange project is examining how to best realign the transportation 
assets in this area while also addressing significant structural needs; highway operational changes (the 
introduction of All-Electronic Tolling); the construction of a commuter rail station; and the introduction 
of significant off-road multimodal connections throughout the area. MassDOT has determined that it is 
appropriate to consider these potential transportation changes under a single environmental review 
process. Therefore, MassDOT plans to continue environmental review of the Beacon Park Yard site as a 
layover facility as part of the I-90 Allston Interchange project’s environmental review. An ENF for that 
project is anticipated to be filed with the Secretary of EEA in late 2014 concurrent with this DEIR. 


MassDOT is continuing assessments on the remaining layover facility sites on the south at Widett Circle 
and Readville — Yard 2 to include a phasing plan that addresses sequencing and timing of the sites to meet 
terminal operational requirements. Following these analyses, and incorporating the results of the 
environmental impact assessments described in Chapter 4, MassDOT will select the preferred alternative 
for the layover facility sites on the south serving South Station, and present its finding in the SSX project 
FEIR. Any environmental impacts resulting from future changes in the use of Beacon Park Yard layover 
in the west would be analyzed in the I-90 Allston Interchange project’s environmental review. 
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3.7. Joint/Private Development Alternatives Assessment 


At the South Station site, MassDOT developed three MassDOT established 
joint/private development alternatives, primarily distinguished ane : 
by the degree to which private development would or would joint/private development 
not be accommodated. MassDOT’s development of the alternatives based on 
joint/private development alternatives was based on a number 
of criteria, including: 


station requirements, 
engineering considerations, 
e Existing property rights, including public and private urban design criteria, and 


ownership, easements, and agreements. 

e Station expansion requirements, including circulation, 
access, egress, and track requirements. 

e Engineering considerations, including ventilation requirements, and determination of available 
column locations for supporting joint development structures. 

e Urban design criteria, Chapter 91 regulations, local zoning building heights and massing 
requirements, development program, and parking ratio recommendations from the BRA and 
BTD. 

e Financial feasibility assessments, including evaluation of real estate market conditions and 
potential revenue from air rights leasing. 


financial feasibility 


The following sections provide a summary of the three joint/private development alternatives at the South 
Station site. 


3.7.1. Alternative 1 — Transportation Improvements Only 


In Alternative 1, South Station would be expanded onto the adjacent 14-acre USPS property. MassDOT 
would acquire and demolish the USPS General Mail Facility/South Postal Annex. The existing South 
Station Terminal, totaling approximately 210,000 sf, would be expanded by approximately 400,000 sf, 
consisting of passenger platform and concourse levels with passenger support services, including 
amenities such as retail and food and beverage sales. Capacity improvements would include construction 
of seven new tracks and four new platforms for a total of 20 tracks and 11 platforms. Additionally, 
several existing tracks and platforms would be reconfigured. Tower | and four approach interlockings 
would be reconfigured. Alternative 1 would not provide for potential private development at the South 
Station site, other than the previously-approved SSAR project.!° 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (including adjacent sidewalks and crosswalks). 
Restoration also would include construction of a long-awaited extension of the Harborwalk along a 
reopened Dorchester Avenue, extending for approximately 2,500 linear feet and providing approximately 
1 acre of additional open space. 


3.7.2. Alternative 2 — Joint/Private Development Minimum Build 
Alternative 2 would include all of the transportation improvements provided in Alternative 1, as well as 


provisions for future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. 


‘0 Programming of land resulting from replacement of USPS facility to be determined. 
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In Alternative 2, the potential for future private development at the South Station site would comply with 
existing state and local regulations, including existing Chapter 91 regulations regarding building height 
and setback from Fort Point Channel, Fort Point Downtown Municipal Harbor Planning Area 
requirements, and the Massachusetts Coastal Zone Management program. Future private development 
could include approximately 660,000 sf of mixed uses consisting of residential; office; and commercial 
uses, including retail and hotel, located in six separate buildings with open space and plazas. The land 
use program and conceptual joint development within the six buildings are described below in Tables 3-2 
and 3-3 and shown on Figures 3-20 to 3-24. 


Table 3-2—Alternative 2 — Joint/ Private Development Minimum Build Land Use Program 


Residential 220,600 33% 
Office 255,500 39% 
Retail 79,300 12% 
Hotel 104,600 16% 
Total 660,000 100% 
Parking 234 Spaces 


Building heights could range up to approximately 12 stories (reaching a maximum height of 
approximately 142 feet). Approximately 2 acres of land fronting Dorchester Avenue would be available 
for ground floor development; additional construction could occur via air rights over the expanded tracks 
and platforms. 


Table 3-3—Alternative 2 — Joint/ Private Development Minimum Build Building Sizes 
Building Building Building Building Building Building 


(JD1) (JD2) (JD3) (JD4) (JDS5) (JD6) Total 
115,500 100,500 130,600 122,500 89,500 101,400 660,000 sf 


Development could include approximately 234 parking spaces, provided in structured underground 
parking.'' In addition to the open space provided through the Harborwalk, Alternative 2 would provide 
approximately seven acres of ground level open space. 


3.7.3. Alternative 3 — Joint/Private Development Maximum Build 


Alternative 3 would include all of the transportation improvement provided in Alternative 1, as well as 
provisions for future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. 


As opposed to Alternative 2, Alternative 3 would not be limited to existing building height and setback 
requirements. In Alternative 3, the maximum potential for future private development at the South 
Station complex would only be limited by the Federal Aviation Administration’s (FAA’s) maximum 
building height limit of approximately 290 feet, pursuant to the Terminal Instrument Procedures (TERPS) 
regulations applicable to Boston Logan International Airport. As a result, Alternative 3 would require an 
amendment to the Municipal Harbor Plan, modifying applicable Chapter 91 regulations. Future private 
development could include approximately 2,000,000 sf of mixed uses consisting of residential; office; and 
commercial uses, including retail and hotel uses, located in six separate buildings with open space and 
plazas. The land use program and conceptual joint development within the six buildings are described 
below in Tables 3-4 and 3-5 and shown on Figures 3-25 to 3-29. 


"| Parking ratios were verified by BTD. 
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Table 3-4—Alternative 3 — Joint/ Private Development Maximum Build Land Use Program 


Square Footage (sf) Percentage | 


Residential 774,700 38% 
Office 917,300 45% 
Retail 75,620 4% 
Hotel 266,600 13% 
Total 2,034,220 100% 
Parking 506 Spaces 


Building heights could range up to approximately 21 stories (not exceeding a maximum height of 290 
feet). Approximately 2.6 acres of land fronting Dorchester Avenue would be available for ground floor 
development; additional construction would occur via air rights over the expanded tracks and platforms. 


Table 3-5—Alternative 3 — Joint/ Private Development Maximum Build Building Sizes 
Building Building Building Building Building Building 


(JD1) (JD2) (JD3) (JD4) (JD5) (JD6) 
266,600 290,900 501,100 439,200 340,520 195,900 | 2,034,220 sf 


Development could include approximately 506 parking spaces, provided in underground structured 
parking.'? In addition to the open space provided through the Harborwalk, Alternative 3 would provide 
approximately 6.6 acres of ground level open space. 


3.7.4. Summary of Joint/Private Development Alternatives 


Table 3-6 provides a summary table of transportation improvements proposed for the South Station site in 
Alternative | — Transportation Improvements Only, which are applicable to all Build Alternatives. All 
Build Alternatives would increase rail capacity by adding seven tracks and three platforms to existing 
South Station, for a total of 20 tracks and 11 platforms. Additionally, all Build Alternatives would 
provide for an expanded South Station headhouse in place of the existing USPS facility, and all Build 
Alternatives would reconstruct Dorchester Avenue, including extending the Harborwalk and constructing 
bicycle accommodations or cycle track. 


Table 3-6—Proposed Transportation Improvements at the South Station Site 
South Station Site Existing 


SSX Program Change from 


Transportation Elements Conditions Existing 

Rail Elements 

Tracks 13 20 7 
Platforms 8 11 3 
Facilities/Parking 

Terminal Expansion -- 403,000 sf 403,000 sf 
USPS Facility 1,136,000 sf 0 sf -1,136,000 sf 
USPS Parking Spaces 242 0 -242 
Dorchester Avenue 

Public Way (linear feet) 400 1f* 2,500 If 2,100 If 
Travel Lanes (width) --- two 11-foot two 11-foot 
Harborwalk (width) --- 20 feet 20 feet 
Cycle track (width) --- 15 feet 15 feet 


a Generally, unrestricted public access is provided over approximately 400 feet for customer use of USPS facilities. The MBTA maintains a 
permanent easement for pedestrians and vehicles over approximately 200 feet. 


" Parking ratios were verified by BTD. 
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Table 3-7 provides a comparison table of elements proposed for the South Station site in the joint/private 
development alternatives. 


Table 3-7—Comparison of Joint/Private Development Alternatives at the South Station Site 
Alternative 2 


South Station Site 


Project Elements 


Facilities 


Alternative 1 


Program 


Change 
from 
Existing 


Program 


Change 
from 
Existing 


Alternative 3 


Program 


Change 
from 
Existing 


Joint Development -- 660,000 sf 2,034,220 sf 

Net Change* -733,000 sf -73,400 sf +1,301,220 sf 
Parking Spaces 

Joint Development 0 -- 234 506 

Net Change -242 -8 264 
Transportation 

Sidewalk width 32 feet 32 feet 32 feet 32 feet 12 feet 12 feet 
South Station Connector 1-way/25 ft 1-way/25 ft 

Extension - ~ | 2-way/40 ft 2-way/40 ft 

doin Beye lopigay 6.6 acres +3.9 acres 7.0 acres +4.3 acres 6.6 acres +3.9 acres 
ground level Open Space 


a Calculation of change from existing is derived from removal of USPS and addition of expanded SSX buildings. 


3.7.5. Next Steps — Joint/Private Development Alternatives 


MassDOT is conducting an in-depth financial feasibility analysis of the joint/private development 
alternatives to determine if the potential development opportunities would be financially viable from the 
perspective of the real estate industry, and to determine the revenues it could accrue with leasing the air 
rights to a developer. Following this analysis, and incorporating the results of the environmental impact 
assessments described in Chapter 4, MassDOT would select the preferred joint/private development 
alternative for the South Station site. MassDOT’s findings would be presented in the SSX project FEIR. 


3.8. DEIR Alternatives 


For the SSX project, MassDOT considered alternative concept designs on the track configuration, station 
concept, layover facility sites, and joint/private development elements of the project. These analyses 
identified concepts for consideration and provided refinements to designs. From this analysis, the Build 
Alternatives for the DEIR were refined and utilized as the basis  q==7iqiqympIN Ip yETpNNDE NENT EE 
for the environmental analysis. 


The concepts developed for 
the track configuration, 
station design and layover 
facility sites are the same in 


The concepts developed for the track configuration, station 
design and layover facility sites are the same in each Build 
Alternative and would result in no variations in environmental 
impacts across each alternative. Differences in the DEIR 
project alternatives apply only to the joint/private development 
alternatives. Each alternative includes an assessment of the 
environmental impacts for track configuration, station location 
and layover facility sites, as well as variations in the 
joint/private development program. 


each Build Alternative and 
would result in no variations 
in environmental impacts 
across each alternative. 


The four project alternatives developed and presented in this DEIR are: 


October 2014 
Page 3-19 


South Station Expansion 
Massachusetts Department of Transportation 


Chapter 3 — Alternatives Analysis and Concept Design Draft Environmental Impact Report 


No Build Alternative. 

Alternative | — Transportation Improvements Only. 
Alternative 2 — Joint/Private Development Minimum Build. 
Alternative 3 — Joint/Private Development Maximum Build. 


This DEIR provides an evaluation of the four proposed project alternatives. At this time, MassDOT has 
not identified a preferred alternative for all project components. However, through this evaluation, 
MassDOT has determined that a layover facility located west of South Station is needed and, therefore, 
has identified Beacon Park Yard as a component of the preferred alternative. After completion of this 
DEIR process, MassDOT would move to fully identify all components of the preferred alternative for the 
project. Said preferred alternative would be identified in the FEIR. 


3.9. SSX Project Alternatives Drawings 


A number of graphics were developed to demonstrate the existing and proposed conditions that were 
utilized in the development of project concepts related to layover, joint/private development and 
Dorchester Avenue. The SSX project concept drawings that are provided on the following pages include: 


e Layover facility site alternatives, consisting of the Widett Circle, Beacon Park Yard, and 
Readville — Yard 2 sites (Figures 3-4 through 3-6). 

e Joint/Private Development alternatives, including existing conditions and the No Build 
Alternative at the South Station site (Figures 3-7 through 3-29). 

e Proposed Dorchester Avenue roadway cross-sections (Figure 3-30). 
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Figure 3-4—Widett Circle Layover Facility Site Plan 
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Figure 3-5—Beacon Park Yard Layover Facility Site Plan 
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Figure 3-7—South Station Site Existing Conditions, Platform Level Plan 
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Figure 3-8—South Station Site Existing Conditions, Lower Concourse Level Plan 
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Figure 3-9—South Station Site Existing Conditions, Upper Concourse Level Plan 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 3-26 


Chapter 3 — Alternatives Analysis and Concept Design 


Draft Environmental Impact Report 


OO€ OSL SZ 


0 
1994 i 


JB2S 
JOWWNS Spz 
yoog Bulpeo7 
UORE}S YINOS 
Buipling 
SODIAIBS 
UOHE}S YINOg 


esnoypesy 
uoe}g UNOS 


syyBiAxS 
pue Adouey 


anueay onueny 


jauueYD Julog WO4 


anusny 1e1S@84D10q 


(yoafosd-uou) sBulpying Buysixy 
Ayyoes jew jeeued SdSN 
salyioe4 
|Bulwmse| sng ude}S YyINOS 
saniyioe4 uoVeIS YINOS 
*% pusbe7q 
G 
%, 
Y 
& 
* 4 


\ 


ealy Buryieg soeynsqns 
SdSN 0} sseo0y 


<— (mojaq) 2urT pay 


Burpying 
JU3A 06-1 


Ayjioey WE 1249U2D Sds/N 


yeas yoreg 


years puejeeuy, 


PUPROHSTEE EAC NOL YY AU0109 pig / suyy lunows1ey 


ey, 
"7 Yep, 3 
SIN 


87 IKI 96) 


Punoquriony, £6- 


yoauuog UOHEIS INOS 


October 2014 


Figure 3-10—South Station Site Existing Conditions, Roof Level Plan 
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Figure 3-11—South Station Site Existing Conditions, Massing Concept 
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Figure 3-12—South Station Site No Build Alternative, Platform Level Plan 
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Figure 3-13—South Station Site No Build Alternative, Lower Concourse Level Plan 
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Figure 3-14—South Station Site No Build Alternative, Upper Concourse Level Plan 
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Figure 3-15—South Station Site No Build Alternative, Roof Level Plan 
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Figure 3-16—South Station Site No Build Alternative, Massing Concept 
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Figure 3-17—South Station Site Joint/Private Development Alternative 1, Platform Level Plan 
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Figure 3-18—South Station Site Joint/Private Development Alternative 1, Roof Level Plan 
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Figure 3-19—South Station Site Joint/Private Development Alternative 1, Massing Concept 
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Figure 3-22—South Station Site Joint/Private Development Alternative 2, Upper Concourse Level 
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Figure 3-23—South Station Site Joint/Private Development Alternative 2, Roof Level Plan 
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Figure 3-24—South Station Site Joint/Private Development Alternative 2, Massing Concept 
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Figure 3-26—South Station Site Joint/Private Development Alternative 3, Platform Level Plan 
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Figure 3-27—South Station Site Joint/Private Development Alternative 3, Upper Concourse Level 
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Figure 3-29—South Station Site Joint/Private Development Alternative 3, Massing Concept 
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Alternatives 1 & 2 
(TIO/Minimum Build) 


Alternative 3 
Maximum Build 


Figure 3-30—Dorchester Avenue Alternative Typical Cross-Section 
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4. POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION 


As presented in Chapter 3, MassDOT considered alternative concept designs on the track configuration, 
station concept, layover facility sites, and jomt/private development elements of the project. These 
analyses identified concepts for consideration and provided refinements to designs. From this analysis, 
the Build Alternatives for the DEIR were refined and utilized as the basis for the environmental analysis. 
The four project alternatives developed and presented in this DEIR are: 


* No Build Alternative 

¢ Alternative 1 — Transportation Improvements Only 

¢ Alternative 2 — Joint/Private Development Minimum Build 
¢ Alternative 3 — Joint/Private Development Maximum Build 


The concepts developed for the track configuration, station design, and layover facility sites are the same 
in each Build Alternative and would result in no variations in environmental impacts across each 
alternative. Differences in the DEIR project alternatives stem from only the joint/private development 
alternatives. Each alternative includes an assessment of the environmental impacts for track configuration, 
station location and layover facility sites, as well as variations in the joint/private development program. 


While this DEIR provides an evaluation of the four proposed project alternatives, MassDOT has not 
identified a preferred alternative for all project components. However, through this evaluation, MassDOT 
has determined that a layover facility located west of South Station is needed and, therefore, has identified 
Beacon Park Yard as a component of the preferred alternative. An agreement in principal has been 
reached between Harvard and MassDOT to use approximately 22 acres of Beacon Park Yard for a new 
commuter rail layover, maintenance facility, and rail station. 


MassDOT is simultaneously performing environmental review of the I-90 Allston Interchange project, 
which 1s located in an area that includes the Beacon Park Yard rail site and I-90 (the Massachusetts 
Turnpike). The Interchange project is examining how to best realign the transportation assets in this area 
while also addressing significant structural needs, highway operational changes (the introduction of All- 
Electronic Tolling), the construction of a potential commuter rail station, and the introduction of 
significant off-road multimodal connections through the area. MassDOT has determined that the most 
appropriate manner to consider these potential transportation changes is under a single environmental 
review process. Therefore, MassDOT plans to continue environmental review of the full Beacon Park 
Yard site as a layover facility as part of the I-90 Allston Interchange project’s environmental review. An 
ENF for that project has been filed with the Secretary of EEA concurrent with this DEIR. 


The South Station Expansion DEIR and associated technical reports analyze initial concepts for layover at 
Beacon Park Yard. The No Build condition assumes no change at Beacon Park Yard for the purposes of 
comparison between the Build and No Build conditions. However, any environmental impacts resulting 
from future changes in the use of Beacon Park Yard layover would be analyzed in the I-90 Allston 
Interchange project’s environmental review. 


After completion of the SSX DEIR process, MassDOT would move to fully identify all remaining 
components of the preferred alternative for the project. Under this approach, said preferred alternative 
would be identified in the Final EIR (FEIR). 


Chapter 4 presents a summary of existing conditions at the SSX project sites, potential impacts due to the 
project, and proposed mitigation to reduce and/or minimize those impacts. 
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4.1. Land Use and Zoning 


This section summarizes existing land use and zoning, assesses potential impacts of the project on 
existing land uses, and summarizes the consistency of the SSX project with City of Boston zoning and 
planning policies. Appendix 4 - Land Use and Zoning Technical Report provides additional information, 
and identifies recently completed, ongoing, and proposed development projects generally within the one- 
half-mile site study areas. 


4.1.1. Existing Conditions 
South Station Site 


South Station is located in a dynamic and growing area of the City of Boston. The one-half-mile South 
Station study area traverses multiple neighborhoods in Boston, largely comprised of Downtown to the 
north, the South Boston Waterfront/Innovation District to the east, and Chinatown and the Leather 
District to the west. The South Station site itself occupies approximately 49 acres and includes the 
folowing: South Station Rail Terminal and headhouse; South Station Transportation Center Bus 
Terminal and Parking Facilities (Bus Terminal); the U.S. Postal Service (USPS) General Mail 
Facility/South Postal Annex parcel; Rolling Bridge Park; a portion of the NEC Main Line to the west, 
extending up to and including Cove Interlocking; and a portion of the MBTA’s Fairmount Line/Old 
Colony Railroad to the south, extending up to and including Broad Interlocking. Portions of the 
Harborwalk extend north and south of the site. It is also bordered by the Rose Kennedy Greenway and 
Dewey Square Park, both of which were created as a result of the I-93/Central Artery/Tunnel (CA/T) 
project. 


The City of Boston identifies the existing land use for virtually the entire site as exempt/institutional 
(including social, institutional, or infrastructure-related uses). Open space within the site includes Rolling 
Bridge Park, which, along with the Cabot Cove open space and walkway over Fort Point Channel, is 
owned and maintained by MassDOT. Other MassDOT-owned and maintained spaces created as CA/T 
mitigation abutting South Station includes plantings along Atlantic Avenue fronting the South Station Bus 
Terminal entrance. Rolling Bridge Park is considered to be a park of local significance per Section 4(f) 
and will be assessed as part of the federal environmental review process. No protected spaces under 
Article 97 are located on or adjacent to the South Station site. 


Several zoning districts regulate development of the site, including the South Station Economic 
Development Area (EDA), the Downtown Interim Planning Overlay District (IPOD), the Central Artery 
Special District, the Flood Hazard Overlay District, the Greenway Overlay District, and the Restricted 
Parking Overlay District. Key planning and community development documents applicable to the 
immediate vicinity of South Station include the Fort Point Channel Watersheet Activation Plan, the Fort 
Point District 100 Acres Master Plan, the South Bay Planning Study, and the Chinatown Master Plan. 


Layover Facility Sites 


Widett Circle 


The Widett Circle study area is located within the I-2 General Industrial District, and features 
predominantly industrial uses. Rail operations and support facilities include Amtrak’s Front Yard and 
Southampton Street Yard; the MBTA’s South Side Service and Inspection Facility; and Cabot Yard, the 
primary MBTA Red Line vehicle maintenance facility. 
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Beacon Park Yard 


Beacon Park Yard is located in the Allston Landing South Economic Development Area (EDA). The site 
is bordered on the north, east, and west by the Massachusetts Turnpike and on the south by the MBTA’s 
Framingham/Worcester Line, essentially isolating Beacon Park Yard from the Allston neighborhood. The 
BRA designates Beacon Park Yard as industrial land use. 


Readville — Yard 2 


Readville — Yard 2 is located within a Local Industrial Subdistrict of the Readville Industrial Area in 
Hyde Park. Land uses within the study area include residential and commercial uses, directly south of the 
site; and the Neponset River and the Neponset River Reservation, located east/southeast of the site. The 
BRA designates Readville-Yard 2, which is owned by the MBTA and used as a layover facility for its 
south side operations, as exempt/institutional land uses. 


4.1.2. Potential Impacts 


In addition to the existing exempt/institutional land uses on the site, the SSX project could introduce 
residential and commercial uses onto the site. Section 4.1.3 below addresses potential changes to current 
zoning. Beyond the acquisition of the USPS General Mail Facility (GMF), an existing MBTA/BRA 
easement (presently including a patio for 245 Summer Street) would be required in order to reopen 
Dorchester Avenue as a public two-way street. Layover facility sites would require various land use 
changes, as outlined in more detail in Appendix 4— Zoning and Land Use Technical Report. 


4.1.3. | Regulatory Consistency 
South Station Site 


The expansion of South Station is consistent with city-wide and neighborhood planning and development 
policies and programs. At the request of MassDOT, the City of Boston recently initiated a master 
planning process for the South Station/USPS area. The BRA’s goals for the South Station master plan are 
to coordinate major public and private planning and development and prepare a comprehensive, long- 
range plan for land use, multimodal transportation, urban design, and the public realm. Further, the 
master plan will inform the development of an amendment to the Fort Point Downtown Phase 2 
Municipal Harbor Plan (MHP) in conformance with the Public Waterfront Act (Chapter 91). This is 
required only for Alternative 3, as the other Build Alternatives are in conformance with Chapter 91 
regulations. While the SSX project conceptual plans for joint/private development, as shown in Chapter 
3, are being developed prior to the completion of the City’s master planning process, it is anticipated that 
the SSX project Build Alternatives would be consistent with the City’s South Station master plan and its 
recommendations for amendments to and refinement of current zoning through ongoing coordination 
meetings between the two project teams. 


The SSX project is consistent with the Fort Point Channel Watersheet Activation Plan and would realize 
a goal of the Plan to enhance the civic role of Fort Point Channel in connecting to public venues such as 
South Station. The SSX project would strengthen pedestrian links between South Station and the 
channel, creating a special public destination facility. Per the Fort Point District 100 Acres Master Plan, 
the SSX project is a critical component of continued development of the South Boston 
Waterfront/Innovation District. Transportation analysis conducted for the 100 Acres Master Plan 
indicates that by 2025, additional transit capacity is required to support the continued build-out of the 
entire South Boston Waterfront/Innovation District. Additionally, the SSX project would foster the goals 
of the Chinatown Master Plan and South Bay Plan by restoring public access to South Station via 
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Dorchester Avenue, and enhancing the pedestrian and community environment through extension of the 
Harborwalk and with a cycle track. 


Layover Facility Sites 
Widett Circle 


Locating layover facilities at the Widett Circle site would be consistent with current zoning. Per Article 8 
of the Boston Zoning Code, “Regulation of Uses,” a storage yard accessory to a railroad operation is an 
allowed use within the I-2 General Industrial District, provided that the yard is located at least 150 feet 
from every residential use. The nearest residential land use is located more than 700 feet from the Widett 
Circle site boundary and no residential projects are under construction or proposed within 150 feet of 
Widett Circle. 


Beacon Park Yard 


Locating layover facilities at Beacon Park Yard would maintain the existing industrial use and would be 
consistent with current zoning. Per Article 51 of the Boston Zoning Code, “Allston-Brighton 
Neighborhood District,’ a rail freight terminal and accessory railroad storage yard are approved uses 
without restrictions within the Allston Landing South EDA. 


Readville — Yard 2 


Locating layover facilities at Readville — Yard 2 would maintain the existing industrial use and would be 
consistent with current zoning. Per Article 69 of the Boston Zoning Code, “Hyde Park Neighborhood 
District,” an accessory railroad storage yard is an allowable use within the LI-1 Local Industrial 
Subdistrict. Article 69 stipulates special site requirements for sites located within and abutting other 
districts. The northernmost portion of the Readville — Yard 2 expansion footprint would be located within 
the Neponset River Riverfront Protection Overlay District (RPOD). Design guidelines for projects within 
the RPOD include waterfront setbacks, screening of all service areas, and minimal use of impervious 
surfaces. The southern boundary of the site would be in close proximity to a single-family residential 
district (1F-6000 Subdistrict, at Wolcott Court). Article 69 directs that where any lot line of a proposed 
project in a Local Industrial District abuts a Residential Subdistrict or Use, vegetative plantings, solid 
walls or fences, screening, and rear yard setbacks are required. 


4.2. Wetlands and Ecology 


This section addresses natural resource areas as they relate to the SSX project activities, including habitat, 
wetlands and surface waters, and floodplain. The study area for the evaluation of natural resources is 
defined as one-half-mile surrounding the South Station headhouse and one-half-mile surrounding the 
three layover facility sites. Resource impacts are quantified based on preliminary project footprints that 
represent the areas within each site boundary where permanent or temporary construction is likely to take 
place. 


The Massachusetts Wetlands Protection Act (WPA) establishes jurisdiction over special resource areas, 
including the following resources specific to the SSX project sites: coastal wetlands, rivers, land under 
water, land subject to coastal storm flowage, land subject to flooding (the 100-year floodplain), and 
riverfront areas. In the City of Boston, the Boston Conservation Commission administers the WPA to 
protect interests of the Commonwealth, including: protection of public and private water supply; 
protection of groundwater supply; flood control; storm damage prevention; prevention of pollution; 
protection of land containing shellfish; protection of fisheries; and protection of wildlife habitat. The 
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Boston Conservation Commission currently does not have additional wetlands regulations. However it is 
in the process of developing a local wetland ordinance that will provide greater resource area authority. ! 
For more information please see Appendix 5 — Natural Resources Technical Report. 


4.2.1. Existing Conditions 
South Station Site 


The South Station site and adjacent terrestrial areas are densely developed urban land uses consisting of 
buildings, roadways, and rail facilities. The South Station project footprint has limited vegetation and 
mainly impervious surfaces. The site is not anticipated to be used as habitat other than by opportunistic 
and potentially nuisance wildlife and common birds of urban settings. There are no Priority Habitats of 
Rare Species or Estimated Habitats of Rare Wildlife present in the South Station site or study area and no 
federal or state endangered or threatened species are known to be present. Fort Point Channel is the only 
surface water feature in the South Station study area, two acres of which are located within the South 
Station site boundary. The Massachusetts Department of Marine Fisheries indicates that Fort Point 
Channel is considered habitat for larval settlement and juvenile development of winter flounder and that 
the channel may serve as refuge for migrating diadromous fish; however, the channel is not indicated as a 
spawning ground, feeding ground, or a passageway for diadromous fish and does not meet the definition 
of a fish run. There are no vegetated federal wetlands located in the study area or site boundary. The 
WPA provides jurisdictional authority over several resource areas within Fort Point Channel, including 
Land Under the Ocean, Land Subject to Tidal Action, Coastal Bank, and Land Subject to Coastal Storm 
Flowage. At Fort Pomt Channel, a 100-foot buffer zone extends from its coastal bank. Fort Point Channel 
and some of the surrounding area contains both 100-year (zone AE) and 500-year (zone X) flood hazard 
areas, which mainly consist of roads and commercial development. 


Layover Facility Sites 
Widett Circle 


The Widett Circle site and adjacent areas are densely developed urban land consisting of buildings, 
roadways, and existing rail yards. The site has minimal vegetation and is comprised mainly of impervious 
surfaces. The site is likely to support similar assemblages of terrestrial opportunistic urban wildlife as 
described for the South Station site. The study area does not contain any Priority Habitat of Rare Species, 
Estimated Habitat of Rare Wildlife or EFH, federal or state endangered species, ACECs, or vernal pools. 
There are no surface waters or WPA jurisdictional resources identified within the Widett Circle project 
boundary. The outer limit of the study area contains areas of Zone AE and Zone X flood hazard areas 
associated with Fort Pomt Channel. The 100-year flood zone does not encroach upon the Widett Circle 
site boundary. 


Beacon Park Yard 


The Beacon Park Yard site served for many years as a major freight rail yard and intermodal terminal in 
Boston for CSXT, which recently relocated to central Massachusetts. It contains a number of buildings 
that formerly supported various railroad functions, including freight rail yard, bulk transfer facility, 
intermodal facility, and engine facility. The site does not contain any extensive natural or vegetated areas, 
but is likely to support similar assemblages of terrestrial opportunistic urban wildlife as described for the 
South Station site. The study area does not contain any Priority Habitat of Rare Species, Estimated 
Habitat of Rare Wildlife, federal or state endangered species, ACECs, or vernal pools. The study area 


' City of Boston, Wetlands, Accessed March 17, 2014, http://www. cityofboston.gov/environment/Conservation/wet lands. asp 
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does not contain any surface waters or outstanding resource waters. There are no floodplain areas or WPA 
jurisdictional resources identified within the Beacon Park Yard site boundary. 


Readville — Yard 2 


The Readville — Yard 2 site is currently used as an MBTA maintenance repair facility and layover yard. 
The project site consists of existing rail infrastructure, disturbed ground, sparsely vegetated grass, and 
shrub patches among actively-used materials storage areas and the disturbed edge of the wooded riparian 
buffer to the Neponset River. The site is likely to support similar assemblages of terrestrial opportunistic 
urban wildlife as described for the South Station site. The nearby Neponset River riparian corridor may 
realize some additional wildlife diversity due to proximity and connectivity with the extensive nearby 
Fowl Meadow and Ponkapoag Bog Area of Critical Environmental Concern (ACEC), which contains 
approximately 8,350 acres of wetland and floodplain area in the Neponset River basin. The Fowl 
Meadow and Ponkapoag Bog ACEC are located approximately 600 feet south of the site at its closest 
point. At the potential impact area, the riverfront area is not floodplain; does not contain any extensive 
natural or vegetated areas; does not support important wildlife functions; does not show evidence of 
providing habitat for rare species; and partially occupies areas experiencing regular disturbance. An initial 
site inspection found that there may be two isolated vegetated wetland areas, which are not jurisdictional 
under the WPA. The 100-foot buffer zone to the bank of the Neponset and 25-foot Riverfront Area extend 
into the Readville - Yard 2 site boundary. There are four potential vernal pools, which are classified as 
outstanding resource waters, located in the study area along the Neponset River south of the layover site 
boundary. 


4.2.2. Potential Impacts 


Potential impacts to wildlife habitat, wetlands, surface waters, and floodplains associated with the SSX 
project were estimated using the preliminary project footprints (approximate limit of work) and WPA- 
designated jurisdictional resources. Calculations were made using available GIS data and supplemental 
data derived from aerial imagery and site inspections. Measurements are reflective of planning level 
information for both the project footprint and resource area limits. 


South Station Site 


The South Station project would not impact any ACECs, Estimated Habitats of Rare Wildlife, or Priority 
Habitats of Rare Species. The site has no natural habitat important for wildlife. During construction it is 
anticipated that effects on wildlife would be negligible. Figure 4-1 presents WPA jurisdictional resources 
that would be affected within the South Station project footprint. Resources include approximately 
346,900 square feet (sf) (7.9 acres) of 100-foot jurisdictional buffer to coastal bank and approximately 
129,200 sf (2.9 acres) of land subject to coastal storm flowage (100-year floodplain). The project 
footprint would overlie approximately 823,200 sf (18.9 acres) of 500-year floodplain. 


Coastal bank and"land under the ocean" are shown within the project footprint due to the channel 
crossings at Dorchester Avenue and the rail bridge south of the station. These resources are beneath the 
bridges and would not be impacted. Coastal bank area also includes the Fort Point Channel seawall along 
Dorchester Avenue. Modifications to the seawall involving excavation or reconstruction are not 
anticipated but minor repairs to address mortar voids and shifted granite blocks may be conducted. The 
minor repairs would be considered maintenance activities with no impacts to resource areas of coastal 
bank, land under the ocean, or land subject to tidal action. Indirect impacts to adjacent resource areas such 
as Fort Point Channel are not anticipated. No impacts to the surface waters of Fort Point Channel are 
anticipated. 
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Legend 


i ! South Station Site Boundary 
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All areas of floodplain occurring at the site are currently developed land; therefore SSX project activities 
at the South Station site would not convert natural ground floodplains into floodplain representative of 
developed land. Impacts to floodplains at the South Station site would likely include redevelopment of 
existing developed areas. 


Layover Facility Sites 
Widett Circle 


The Widett Circle project would not impact any ACECs, Estimated Habitats of Rare Wildlife, or Priority 
Habitats of Rare Species. The site has no natural habitat important for wildlife. During construction of 
the proposed layover facility, it is anticipated that effects on wildlife would be negligible. No impacts to 
WPA jurisdictional resource areas would occur due to construction. The project would not affect any 
100-year floodplain, but would contain approximately 25 acres of 500-year floodplain. 


Beacon Park Yard 


The Beacon Park Yard project would not impact any ACECs, Estimated Habitats of Rare Wildlife, 
Priority Habitats of Rare Species, or wildlife within the nearby Charles River riparian corridor. During 
construction of the proposed layover facility, it is anticipated that effects on wildlife would be negligible. 
No impacts to WPA-jurisdictional resource areas would occur due to construction. There are no 100-year 
or 500-year floodplain areas located within the Beacon Park Yard site boundary. 


Readville — Yard 2 


The Readville - Yard 2 project would not impact any ACECs, Estimated Habitats of Rare Wildlife, or 
Priority Habitats of Rare Species. Although ACEC and rare species habitat occur within the study area, 
none of these areas falls within 500 feet of the site boundary, and thus are not anticipated to be impacted. 
The proposed layover facility would not isolate any potential wildlife corridors joining the Fowl Meadow 
and Ponkapoag Bog ACEC with other important wildlife habitats. During construction it is anticipated 
that effects on wildlife in adjacent areas along the Neponset River would be negligible. 


Figure 4-2 presents WPA jurisdictional resources that would be affected within the Readville — Yard 2 
layover facility footprint, including approximately 2,100 sf (0.05 acres) of riverfront area and 
approximately 14,200 sf (0.3 acres) of the 100-foot buffer associated with the Neponset River bank. 
Additionally, construction of layover facilities would affect approximately 9,000 sf (0.2 acre) of potential 
wetland area that is likely to be considered isolated and not subject to jurisdiction under the WPA. As 
design advances and upon selection of the preferred alternative, field delineation of resources would be 
required. The project footprint would not directly impact either the 100-year floodplain or the 500-year 
floodplain associated with the Neponset River. 


4.2.3. Regulatory Consistency 


SSX project activities at the South Station and Readville — Yard 2 sites would require Orders of 
Conditions from the Boston Conservation Commission for work in or affecting WP A-protected resource 
areas. In the project Notice of Intent to be submitted to the Boston Conservation Commission,” 
demonstration of consistency with WPA performance standards would be required. Appendix 5 — 
Natural Resources Technical Report provides additional information on the consistency of the SSX 
project with the performance standards of the WPA. 


> One or more Notices of Intent could be required for the SSX project depending upon construction staging and requirements of the Commission. 
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4.3. Waterways and Tidelands 


This section provides a summary of the SSX project’s jurisdiction under Massachusetts General Law 
Chapter 91 and its implementing regulations (310 CMR 9.00), and assesses the consistency of the project 
alternatives with Chapter 91 performance standards. A summary of wind and shadow impacts as well as 
open space are included to provide regulatory context to assess project impacts related to future ground 
level public pedestrian enjoyment and use. Additional information including detailed wind and shadow 
analysis is contained in Appendix 6 - Coastal Resources Technical Report. 


4.3.1. Existing Conditions 
South Station Site 


The South Station site and immediate area are located on filled tidelands, initially built beginning in the 
early part of the 19 century with the construction of wharves and piers along the western shoreline of 
Fort Point Channel. This development continued incrementally until the end of the 19 century; when 
South Station was built by the Boston Terminal Company,’ and the City of Boston constructed a seawall 
at the edge of the existing channel, and Dorchester Avenue.* Figure 4-3 shows the South Station site in 
the context of the historic shoreline, defining, in part, the site’s jurisdiction under Chapter 91. 


In the 1930s, the eastern portion of the South Station Terminal was demolished and the existing USPS 
building was constructed. At that time, a new license was not required for construction of buildings 
located on existing licensed fill such as that within the South Station site. As a result, the existing 
transportation uses remain authorized by Waterways License 2040, issued to the Boston Terminal 
Company; and portions of Dorchester Avenue remain authorized by Waterways License 2041, issued to 
the City of Boston and transferred with land ownership to the USPS. 


Nearly all filled tidelands in the South Station site (including South Station, the USPS facility, MassDOT 
Vent Building #1 and the Dorchester Avenue extension) are held in fee by the Commonwealth or a quasi- 
public agency or authority in trust for the benefit of the public, and therefore meet the regulatory 
definition of Commonwealth Tidelands.* 


The filled tidelands at the South Station site do not meet the definition of landlocked tidelands as stated in 
310 CMR 9.00 or M.G.L. Chapter 91. Landlocked tidelands are defined as filled tidelands which are 
entirely separated from flowed tidelands by one or more interconnected public ways in existence on 
January 1, 1984°. The Dorchester Avenue extension, which separates Fort Point Channel from the 
existing USPS facility, is owned in fee by the USPS, but the roadway is not open to the public at large for 
vehicular or pedestrian use. Accordingly, this section of Dorchester Avenue does not meet the definition 
of a ’public way” in the Waterways Regulations and does not by itself create landlocked tidelands at the 
South Station site. 


> Waterways License No. 2040 was issued by the Harbor and Land Commission to the Boston T erminal Company in 1897, authorizing the fill of 
waters on the Fort Point Channel at the foot of Summer Street for the construction of the Boston Terminal Building and tracks. 

* Waterways License No. 2041 was issued by the Harbor and Land Commission to the City of Boston in 1897, authorizing construction of a 
seawall on the Pierhead line and placement of fill between wharves and the Summer Street Extension. 

> 310 CMR 9.02 defined Commonwealth tidelands as “tidelands held by the Commonwealth, or by its political subdivisions or a quasi-public 
agency or authority, in trust for the benefit of the public.” 

° 310 CMR9.02 
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In 2000, during the planning for the South Station Air-Rights (SSAR) development, the Massachusetts 
Legislature created a very narrow exception to the landlocked tidelands provisions of Chapter 91. Section 
85 of Chapter 235 of the 2000 Acts of Massachusetts General Court created a special exception under 
Chapter 91 to facilitate redevelopment on air-rights above intermodal transportation facilities that would 
be located on landlocked tidelands, but for the abandonment of an historic public way.’ While the statute 
does not specifically identify South Station as the focus of the Massachusetts Legislature’s intent, the site 
meets the specific geographic criteria contained therein. Therefore, for potential air-rights development at 
the South Station site, this statute creates landlocked tidelands at a point 250 feet landward of the existing 
mean high water of Fort Point Channel. 


The South Station site includes approximately 49 acres of developed land and watersheet of Fort Point 
Channel. Section 4.1 provides a summary of the land uses within the South Station site, and describes 
land uses within a planning/public access context. Of the 49-acre site, approximately 14 acres of land is 
subject to licensing under Chapter 91. The proposed uses within these 14 acres in each build alternative 
are reviewed in detail below. Land uses considered in this analysis are based on their regulatory status 
under Chapter 91. For example, roadways and other paved areas open to the sky are considered open 
space under the waterways regulations in addition to the typical land planning definitions of open space 
limited to plaza, sidewalks, walkways, and other public realm spaces. Impacts from shadow and wind are 
assessed to ensure the ground level environment remains conducive to public pedestrian activities. 


Layover Facility Sites 
Widett Circle and Beacon Park Yard 


The Widett Circle site and the Beacon Park Yard site contain limited areas of filled tidelands, as shown in 
Figure 4-3 and Figure 4-4. These tidelands are considered landlocked and not subject to licensing under 
Chapter 91. Shadow and wind were assessed to ensure the ground level environment remains conducive 

to public pedestrian activities. 


Readville — Yard 2 


The Readville — Yard 2 site is located adjacent to the Neponset River and approximately 8.6 miles 
upstream from the river’s discharge to Boston Harbor. The river has a long history of modifications by 
the construction of dams, dating to the mid-1600s. Presently, the Readville section of the Neponset River 
is separated from flowed tidelands of Boston Harbor by the Baker Chocolate Factory and the Tileston & 
Hollngsworth Dam, built in the 1960s. Based on the presence of these dams, the river does not meet the 
regulatory criteria for flowed tidelands under 310 CRM 9.00. Therefore, the site does not contain any 
filled tidelands subject to Chapter 91 licensing requirements. The Neponset River adjacent to the site is 
regulated under 310 CMR 9.04(1)(e) as a non-tidal river or stream. No work is proposed below the high 
water mark of the river, and no Chapter 91 approval would be required. 


4.3.2. Potential Impacts 


This section addresses potential impacts to jurisdictional filled tidelands at the South Station site due to 
the Build Alternatives. All of the joint/private development Build Alternatives would require new 
Chapter 91 Waterways Licensing. The No Build Alternative would not include any new construction or 
change in use, would not result in any new impacts to filled tidelands, and would not require a new 
Chapter 91 license. This section also addresses potential impacts on the ground level pedestrian 
environment from wind and shadow. 


T Section 85, Chapter 235, Massachusetts Acts of 2000. 
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Alternative 1 — Transportation Improvements Only 


Alternative 1 would result in the followmg substantial positive impacts to the public rights in 
jurisdictional filled tidelands at the South Station site: 


e Removing the nonwater-dependent USPS facility from filled Commonwealth Tidelands. 

e Expanding the existing transportation infrastructure at South Station to meet current and future 
intercity and commuter rail service needs through the construction of critical infrastructure 
facilities, mcluding new tracks, platforms, a new headhouse fronting on Dorchester Avenue, and 
related pedestrian-oriented and back-of-house rail facilities. 

e Opening approximately five acres of filled tidelands within Dorchester Avenue to public access 
that have been closed since 1966, providing approximately one-half mile of newly reopened 
public roadway, including: 

o New travel lanes with on-street parking; 

o A universally accessible sidewalk on the western side of Dorchester Avenue; 

o Approximately 2,500 linear feet of Harborwalk along the Fort Pomt Channel waterfront, 
and a 15-foot wide cycle track within the Dorchester Avenue alignment. 

e Opening approximately two acres of presently unprogrammed open space between the Dorchester 
Avenue sidewalk and the planned transportation improvements. 


Alternative 2-— Joint/Private Development Minimum Build 


Alternative 2 would include all the improvements of Alternative 1, resulting in the same transportation 
infrastructure-related beneficial impacts to filled tidelands. In addition, Alternative 2 would provide a 
joit/private development component to be constructed, in part, within jurisdictional filled tidelands 
extending west of Dorchester Avenue at the ground level, above and adjacent to the expanded South 
Station. The joint/private development would occupy the entire two acres of unprogrammed open space 
as identified in Alternative 1, reducing the open space provided in Alternative 2. The joint/private 
development would result in the following benefits to the public use of filled tidelands: 


e Activating the ground level pedestrian environment on a year-round basis with approximately 
660,000 sf of mixed-use development, housed in approximately six buildings with heights 
ranging up to approximately 12 stories, to be located between the new tracks and platforms and 
Dorchester Avenue. 

e Constructing approximately 78,000 sf of facilities of public accommodation (FPA)* at the ground 
level, within the private development. 

e While Alternative 2 would provide 7.0 acres of Chapter 91 Open Space within jurisdictional 
filled tidelands (including areas dedicated to Harborwalk, cycle track, Dorchester Avenue, 
sidewalks, jomt/private development open space, and the existing Rolling Bridge Park), the entire 
project site would provide 13.0 acres of publicly-accessible open space. 

e Dedicating a minimum of one square foot of open space landward of the project shoreline for 
every square foot of proposed buildings for nonwater-dependent use as required by the waterways 
regulations at 310 CMR 9.51. 


Alternative 2 would comply with the Chapter 91 restrictions on allowable uses within the 100-foot wide 
water-dependent use zone (WDUZ) and the building height restrictions established by 310 CMR 9.51. 
Buildings on filled tidelands are limited to a height of 55 feet within 100 feet of the project shoreline. At 


* Facilities of Public Accommodation are defined as a facility at which goods or services are made available directly to the transient public on a 
regular basis, or at which advantages of use are otherwise open on essentially equal terms to the public at large (e.g., patrons of a public 
restaurant, visitors to an aquarium or museum), rather than restricted to a relatively limited group ofspecific individuals (e.g., members of a 
private club, owners ofa condominium building). 
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greater landward distances, buildings may increase in height by one-half foot for every additional foot of 
setback from the project shoreline. 


Alternative 3-— Joint/Private Development Maximum Build 


Alternative 3 would include all transportation-related aspects of Alternative 1 and would have the same 
transportation infrastructure-related impacts to filled tidelands. In addition, Alternative 3 would provide a 
joint/private development component to be constructed, in part, within jurisdictional filled tidelands 
extending west of Dorchester Avenue at the ground level, above and adjacent to the expanded South 
Station. |The joint/private development would occupy the two acres of unprogrammed open space 
identified in Alternative 1. The jomt/private development would result in the following benefits to the 
public use of filled tidelands: 


e Constructing approximately 2,000,000 sf of mixed-use development, housed in approximately six 
buildings with heights ranging up to 21 stories, to be located between the new tracks and 
platforms and Dorchester Avenue. 

e Constructing approximately 88,000 sf of FPA at the ground level, within the private development. 

e While Alternative 3 would provide 6.6 acres of Chapter 91 Open Space within jurisdictional 
filled tidelands (including areas dedicated to Harborwalk, cycle track, Dorchester Avenue, 
sidewalks, jomt/private development open space, and the existing Rolling Bridge Park), the entire 
project site would provide 12.7 acres of publicly-accessible open space.. 

e Dedicating a minimum of one square foot of open space landward of the project shoreline for 
each square foot of proposed buildings for nonwater-dependent use. 


To maximize the amount of potential joint/private development at the South Station site, Alternative 3 
would have additional massing and greater building heights in comparison to Alternative 2. In 
Alternative 3, the proposed nonwater-dependent joint/private development would exceed existing 
building height limitations under Chapter 91. Alternative 3 would be located approximately 80 feet from 
Fort Point Channel, approximately 20 feet closer to flowed tidelands than the Alternative 2 building 
footprint; the expanded building footprint would extend into the 100-foot WDUZ. Additionally, 
jomt/private development buildngs proposed in Alternative 3 would be limited by aeronautical 
considerations. Based on currently published data, the project assumes a maximum building height limit 
of approximately 290 feet. 


In Alternative 3, the building footprint would result in the following impacts to jurisdictional filled 
tidelands: 


e Ground-level open space provided at the South Station Site within jurisdictional filled tidelands 
in Alternative 3 would decrease from that provided in Alternative 2 by approximately one-half 
acre. 

e The open space between the joint/private development and Fort Point Channel would be reduced 
in width by approximately 20 feet, to provide a greater building footprint and increased 
development density. 

e Due to the greater building footprint, sidewalk widths would decrease in Alternative 3 by 
reducing the sidewalk width by 20 feet with a corresponding reduction in open space along 
Dorchester Avenue in comparison to Alternative 2. The jomt/private development building 
massing would be an estimated 60 to 135 feet higher than the building massing proposed in 
Alternative 2. 


In addition, Facilities of Public Accommodation would increase at the ground floor of Alternative 3 to a 
total of 88,000 sf from 78,000 sf in Alternative 2, further activating the jurisdictional filled tidelands. 
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Similar to Alternative 2, Alternative 3 would provide substantial public activation of the waterfront and 
include additional public uses within the ground floor. The footprint of the Harborwalk extension and the 
Dorchester Avenue cycle track would not change between Alternative 2 and Alternative 3. 


Wind, Shadow, and Open Space 


The Waterways regulations at 310 CMR 9.31(2) require MassDEP to determine that all projects requiring 
a license meet a proper public purpose which provides greater benefit than detriment to the rights of the 
public in said land. Portions of the proper public purpose requirements would apply to each of the build 
alternatives. As part of the public purpose determination, Chapter 91 requires that projects that include 
nonwater-dependent uses prevent significant conflicts in design. It requires that the scale of buildings and 
other permanent structures be evaluated for impacts on wind, shadow and other conditions at the ground 
level environment that may affect users of water-dependent facilities. For more details see Appendix 6 — 
Coastal Resources Technical Report. 


Wind Impact Assessment 


MassDOT completed a detailed pedestrian level wind analysis to determine potential impacts to the 
ground level environment including the public realm, existing open space and proposed open space in the 
vicinity of South Station. The wind study used three-dimensional models of the proposed buildings and 
surroundings under the No Build Alternative (including the SSAR project) and Alternative 3. Alternative 
1 was not examined in the wind study because as a nonwater-dependent infrastructure project subject to 
310 CMR 9.55, it is not subject to the provisions of 310 CMR 9.51. Alternative 2 was also not examined 
as part of the wind study because this alternative would meet all applicable building height and setback 
requirements under Chapter 91. Alternative 3 would exceed building height and setback limitations 
established by 310 CMR 9.51 and therefore requires a review of the potential for the project to result in 
impacts to public realm spaces. 


The analysis modeled predicted wind conditions on a seasonal and annual basis using recent 
meteorological data for Boston. Eighty sensors located in the vicinity of South Station were examined to 
identify the potential for each to exceed established wind speed criteria deemed comfortable for sitting, 
standing, and walking. The study identified “uncomfortable” locations that would be expected to exceed 
these criteria more than 1% of the year. It also examined the potential for Alternative 3 to result in 
unacceptable wind gusts in the project area. The analysis included a consideration of preliminary 
mitigation measures such as high coniferous trees and porous wind screens to address uncomfortable 
wind conditions in potentially sensitive areas. 


Under the No Build Alternative, 12 locations were determined to be uncomfortable. Most of these 
locations are in the vicinity of Dewey Square adjacent to Summer Street. Notable uncomfortable locations 
in the No Build Alternative include: near the southern end of the existing USPS facility, at the corner of 
Summer Street and Dorchester Avenue, and on the South Boston shoreline of the Fort Point Channel. 


The preliminary results comparing the No Build Alternative and Alternative 3 identified 70 locations 
where wind conditions were reduced or were unchanged, which includes two locations that were 
improved and no longer categorized as uncomfortable under Alternative 3. 


Of the 80 locations identified, preliminary results comparing the No Build Alternative and Alternative 3 
identified 70 locations where wind conditions were reduced or were unchanged. Ten of these 80 locations 
experienced increased wind conditions. Of these 10, five locations would still experience comfortable 
wind conditions, while another five locations would experience new uncomfortable wind conditions, as 
shown in Table 11 of Appendix 6 — Coastal Technical Report. Of these five locations, uncomfortable 
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wind conditions occurred at four publicly-accessible locations while one location was also uncomfortable 
but is located on the tracks and not accessible to the public. Therefore, it was not considered for further 
analysis. 


With the incorporation of potential mitigation measures to the Alternative 3 design, unacceptable wind 
gusts at two locations were eliminated, as was the uncomfortable gust condition within one of the 
proposed open space areas. The potential mitigation consisted of high coniferous trees and screen walls 
at the ground plain. These mitigation measures are preliminary in nature and would be refined when final 
design takes place to ensure that wind conditions are suitable at the ground level environment. However, 
they do demonstrate that it is possible to reduce the wind speed at these potentially sensitive locations. 


The wind study therefore shows that Alternative 3 (including preliminary wind mitigation) would have 
minimal impacts to the pedestrian level wind environment within the project site in comparison to the No 
Build Alternative. Only four publicly-accessible locations of the 80 studied could experience 
uncomfortable conditions as a result of the project. Three of these locations are located on sidewalks 
adjacent to Summer Street. The other new uncomfortable location is located adjacent to a building corner 
outside of one of the proposed open space areas. Final design of the project would include other 
mitigation elements such as plantings which would decrease the potential negative impacts from wind. 


The study results indicate that the predicted pedestrian level wind conditions along the Dorchester 
Avenue sidewalk are generally consistent with the planned uses. With the exception of only two study 
points, wind speeds between Summer Street and the MassDOT Vent Building along Dorchester Avenue 
are not expected to exceed established wind speed criteria for sitting, standing or walking more than 1% 
of the year. Predicted wind speeds along the Summer Street Bridge and the eastern shoreline of the Fort 
Point Channel are also predicted to remain comfortable for sitting, standing, or walking on an annual 
basis. Alternative 3 is not expected to result in any new instances of unacceptable wind gusts in the study 
area. 


Shadow Impact Assessment 


MassDOT performed a detailed shadow analysis to estimate the potential net new shadows cast on public 
spaces by each of the SSX project alternatives in comparison to the No Build Alternative. Typically a 
shadow analysis identifies the additional shadow impacts beyond a Chapter 91 compliant baseline. To 
provide a more detailed analysis of the potential shadow impacts from the project, all alternatives were 
considered. The study used a 3D CAD model of the City and standard sun altitude and azimuth data for 
October 23. This date is typically accepted by MassDEP and the Massachusetts Office of Coastal Zone 
Management (CZM) for shadow studies in Chapter 91 jurisdiction. Hourly shadows were estimated from 
9:00 a.m. through 6:00 p.m. 


The shadow analysis examined the potential impacts to the ground-level public spaces within filled and 
flowed tidelands, focusing on public open spaces, major pedestrian areas, sidewalks and the watersheet of 
Fort Pomt Channel. For this analysis, shadows cast by proposed buildings or other structures onto existing 
or proposed buildings in the vicinity of South Station were not considered impacts because they do not 
affect sidewalks, open space or other public realm areas and do meet the criteria established by 310 CMR 
9.51(2)(c). Due to the orientation of the site and the open air/coastal setting of adjacent Fort Point 
Channel, the SSX project’s potential for shadow impacts in the first half of the day would be minimal. 
As the sun moves into the western sky at approximately 3 p.m., the existing and proposed buildings 
would have greater potential to cast shadows on watersheet of Fort Pomt Channel and adjacent public 
spaces. 
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The following presents cumulative shadow impacts on public spaces, including an assessment of 
mitigation requirements: 


e Alternative 1 would not create any new shadows on exterior public spaces. As a nonwater- 
dependent infrastructure project, Alternative 1would not be subject to 310 CMR 9.51(2)(c). 

e Alternative 2 would meet the Chapter 91 standards for building height and setback and would not 
be expected to require mitigation for the relatively minor shadow impacts predicted. 

e Alternative 3 would exceed the building height and setback requirements of Chapter 91 and 
create new shadows on portions of the project site and, in the late afternoon, in South Boston. The 
shadows cast on the planned on-site open spaces would not negate the strong public benefits 
accrued from the project along Dorchester Avenue from opening approximately five acres of 
filled tidelands for public use. The anticipated shadows cast on the South Boston shoreline of 
Fort Pomt Channel would last approximately one hour, and are not expected to result in 
substantial adverse impacts to the public use of these spaces. 

e No mitigation is anticipated for new shadows cast on Dorchester Avenue because all Build 
Alternatives would result in a substantial net benefit to public use of the waterfront. The relatively 
brief duration of the predicted new shadows on the South Boston waterfront shoreline of Fort 
Point Channel would be unlikely to require mitigation. 


Open Space 


The regulations at 310 CMR 9.51(3)(d) establish the following minimum open space requirements for 
projects subject to licensing under Chapter 91: 


e One square foot of open space shall be reserved within filled tidelands for every square foot of 
buildings for nonwater-dependent use within filled tidelands. 

e One square foot of open space shall be reserved for every square foot within Commonwealth 
tidelands not within the footprint of buildings and a minimum of 50 % of this open space shall be 
dedicated to pedestrian oriented facilities, as opposed to roads, driveways and parking. 


Open space considerations under Chapter 91 differ substantially from traditional land use planning 
descriptions. Under the Waterways regulations, “open space” includes any land which is open to the sky 
at the ground plain including such programmed uses as roads, surface parking, sidewalks, etc. while 
traditional land use planning considerations would typically limit “open space” to parks, public plazas and 
other recreational areas dedicated to public non-transportation uses. Furthermore, Chapter 91 open space 
considerations are typically limited to jurisdictional filled tidelands; however, site-wide open space may 
also be considered on a case-by-case basis allowing proponents and MassDEP to weight overall public 
benefits provided by a project. Such considerations are typical of projects subject to review under 
approved municipal harbor plans, as is expected with the SSX project. Accordingly, the following open 
space analysis focuses on jurisdictional filled tidelands but also estimates proposed open spaces across the 
entire South Station site. 


All Build Alternatives would provide a minimum of one square foot of open space within jurisdictional 
filled tidelands landward of the project shoreline for every square foot dedicated to buildings for 
nonwater-dependent use as required by this regulation. Furthermore, in all Build Alternatives, a minimum 
of 50% of this open space within jurisdictional filled tidelands is dedicated to pedestrian oriented uses. 


Table 4-1 provides a summary of the project area and potential uses under each alternative relative to the 
open space standards. 
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Additionally, all Build Alternatives dedicate a minimum of 50% of the planned open space within 
jurisdictional filled Commonwealth Tidelands to pedestrian-oriented rather than vehicular uses, such as 
roads, driveways, and parking, as demonstrated in Table 4-1. 


4.3.3. | Regulatory Consistency 


In addition to compliance with basic licensing requirements, Chapter 91 requires that projects located on 
tidelands serve a proper public purpose which provides greater benefit than detriment to the rights of the 
public in the tidelands. Following is a description of the approach to Chapter 91 Waterways licensing for 
the jomt/private development Build Alternatives; noting that height, open space, ground floor use, and 
setback requirements of Chapter 91 do not apply to Alternative 1 — Transportation Improvements Only as 
it would be classified as a Nonwater-Dependent Infrastructure Project. 


Table 4-2 presents a summary table of the consistency of the SSX Build Alternatives with Chapter 91 
requirements for nonwater-dependent use projects (310 CMR 9.51 through 9.55), including consistency 
with public purpose standards. Appendix 6 - Coastal Resources Technical Report provides additional 
details. 


Alternative 2 — Joint/Private Development Minimum Build 


Alternative 2 would require a nonwater-dependent Infrastructure License for the transportation 
improvements as described in Alternative | above. Alternative 2 would require one or more nonwater- 
dependent use licenses for the construction of the jomt/private development located within 250 feet of the 
flowed tidelands of the Fort Point Channel. Alternative 2 complies with all applicable Chapter 91 
regulations, including height, setback, use, and open space requirements. The joint/private development 
would be authorized under nonwater-dependent licenses sought under a Consolidated Written 
Determination. 


Table 4-1— South Station Open Space Compliance 
Juris dictional Filled Tidelands Alternative 1 Alternative 2 Alternative 3 


(ac)? (ac) (ac) 
Open Space Requirements Under Chapter] | 


Open Space Provided Beyond Chapter 91 7.81° 4.64 4.06 
Requirements 

Compliance with Commonwealth Tidelands Open 

Space Require ments 


Pedestrian Use (includes cycle track) 


-% of Open Space for Pedestrian Uses | ___80 


| Site-Wide Open Space 

a Alternative | provided here for information purposes only. As a Nonwater-Dependent Infrastructure Project it is not subject to3 10 CMR 9.51. 
b Includes 2.0 acres of undedicated space bet ween the Dorchester Avenue sidewalk and the transportation improvements. 

c Includes Harborwalk, cycle track, public ways, sidewalks, surface parking and other vehicle access, joint development open space and parks. 
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Alternative 3 — Joint/Private Development Maximum Build 


Alternative 3 would require a nonwater-dependent Infrastructure License for the transportation 
improvements. Additionally, Alternative 3 would require one or more nonwater-dependent use licenses 
for the construction of the jomt/private development located within 250 feet of the flowed tidelands of the 
Fort Point Channel. The nonwater-dependent licenses would be sought under a Consolidated Written 
Determination to facilitate a concise public review of the private development and issuance of a series of 
licenses with a consistent set of Special Conditions. 


The joint/private development buildings in Alternative 3 would exceed building height, setback, and use 
limitations under Chapter 91 and would require substitute provisions and offsets to mitigate for additional 
impacts beyond established criteria. All modifications to the existing Chapter 91 regulations achieved 
through regulatory off-sets or substitutions would require approval of the Secretary for Energy and 
Environmental Affairs through the Municipal Harbor Planning process. 


The South Station site is located within the Fort Point Downtown Waterfront Municipal Harbor Planning 
Area, for which Phase | and Phase 2 MHPs have been approved. Phase | established the planning area 
boundaries and outlined basic planning principles for the planning area. Phase 2 required the City of 
Boston to complete a master planning effort for the Fort Point Channel area south of Summer Street prior 
to completion of a Phase 3 MHP Amendment seeking modifications to any Chapter 91 baseline 
requirements for the South Station site. The only specific requirement included in Phase 2 was dedication 
of a minimum of 25% of the ground floor space to Special Public Destination Facilities. The location and 
design of this Special Public Destination Facility would be determined during final design. 
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Table 4-2—Comparison of South Site Build Alternatives with Chapter 91 Requirements for 
Nonwater-Dependent Use Projects 


Regulatory Standards 
Conservation of Capacity 
for Water-Dependent Use 

Prevention of 

Significant Conflict in 

Use 


Prevention of 
Significant Conflict in 
Design: Wind 


Prevention of 
Significant Conflict in 
Design: Shadow 


Limitation on Site 
Coverage 


Utilization of Shoreline for 
Water-Dependent Purposes 


Activation of 
Commonwealth Tidelands 
for Public Use 


Consistency with Coastal 
Zone Management Policies 
Standards for Nonwater- 


dependent Infrastructure 
Facilities 


South Station Expansion 


Alternative 1 Alternative 2 


not applicable 


not applicable 
not applicable 


Enhances water- 
dependent uses 


Not evaluated; meets 
building height and 
setback requirements 


Minor shadow impacts 
expected 


Dedicates | sf of open 
space for every sf of 
nonwater-dependent 
use buildings; 50% of 
planned open space for 
pedestrian-oriented 
uses 


Dedicates | sf of open 
space for every sf of 
nonwater-dependent use 


buildings; 50% of 
planned open space for 
pedestrian-oriented uses 


not applicable 


Harborwalk Extension 
and Dorchester Avenue 
sidewalk, cycle track 
and roadway 


100-foot setback from 
MHW;; accommodates 
WDUZ! 


Harborwalk Extension 
and Dorchester 
Avenue improvements 
and dedication of 
improvements comply ground floor space to 
with 310 CMR 9.53. FPA uses. 


The transportation 
elements meet all 
applicable standards 
listed in 310 CMR 
9.55. 


Complies with all 
applicable standards 


listed in 310 CMR 9.55 


Massachusetts Department of Transportation 


Alternative 3 
substitute provisions 
required 


Enhances water- 
dependent uses 


Minor changes in 
pedestrian level wind 
environment, but 
overall conditions 
consistent with 
anticipated use of 
open spaces. 
Shadow impacts on 
open space portions 
of site and South 
Boston Waterfront; 
no adverse impacts to 
public use of space 
expected 

Dedicates | sf of 
open space for every 
sf of nonwater- 
dependent use 
buildings; 50% of 
planned open space 
for pedestrian- 
oriented uses 
80-foot setback from 
MHW; extends into 
WDUZ! 
Harborwalk 
Extension and 
Dorchester Avenue 
improvements and 
dedication of ground 
floor space to FPA 
uses. 


compliant 


The transportation 
elements meet all 
applicable standards 
listed in 310 CMR 
9D): 
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4.4. Coastal Zone 


This section provides an assessment of the SSX project relative to the Massachusetts Coastal Zone, 
established pursuant to the Federal Coastal Zone Management Act of 1972 and administered by the 
Massachusetts Office of Coastal Zone Management (CZM) under M.G.L. Chapter 21A, Sections 2 and 
4A and the 301 CMR 21.00 (as revised). 


4.4.1. Existing Conditions 


The South Station site and the Widett Circle site are located within the Massachusetts Coastal Zone and 
are potentially subject to Federal Consistency review under the provisions of the Massachusetts CZM 
Plan. Neither the Beacon Park Yard site nor the Readville — Yard 2 site are located within the 
Massachusetts Coastal Zone and are not subject to Federal Consistency Review. 


Projects requiring Federal Consistency Certification must demonstrate that they comply with the 
applicable regulatory policies established by MCZM under the federally approved Massachusetts Coastal 
Program.° As noted in Section 4.3, consistency with these policies and principles also is required for 
projects requiring a new or amended Chapter 91 Waterways License. Projects exempt from formal 
Consistency Certification but requirmg a Chapter 91 License undergo an informal imteragency 
consistency review. 


4.4.2. Potential Impacts and Regulatory Consistency 
Table 4-3 lists the CZM policies which are applicable to the SSX project at the South Station and Widett 
Circle sites, and assesses the consistency of the SSX project with those applicable policies. Appendix 6 - 


Coastal Resources Technical Report contains further detail on the 26 CZM policies, including 
determination of applicability. 


° Massachusetts Office of Coastal Zone Management Policy Guide, Executive Office of Energy and Environmental Affairs, October 2011. 
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Table 4-3—Consistency of SSX Project with Applicable Massachusetts Coastal Zone Management 
Policies 


Summary of 
CZM Policy Summary of Policy Consistency Statement 


Water Quality Policy #1 | Ensure that point-source discharges do | Project does not proposed new untreated point- 
not comprise water quality standards source discharges; systems would comply with 


stormwater regulations 


Water Quality Policy #2 | Implement nonpoint pollution controls | Project would use Best Management Practices to 
minimize non-point source pollution 


Habitat Policy # 1 Protect coastal, estuarine, and marine | Project would obtain an Order of Conditions from 


habitats to preserve wildlife habitats Boston Conservation Commission for work in 
buffer zone of coastal bank 


Habitat Policy #2 Advance the restoration of degraded or | Project would comply with MassDEP and U.S. 
former habitats in coastal areas EPA requirements 

Protected Areas Minimize adverse effect to historic Project planning includes ongoing coordination 

Policy #3 properties and districts with MHC 


Coastal Hazards Ensure that state and federally funded | Project design would meet applicable regulations 
Policy #3 public works projects would be safe for work in coastal floodplain 
from flood and erosion-related damage 
Preserve and enhance waterfront for Project would provide open space along Fort Point 
vessel-related activities Channel shoreline for water-dependent uses 
Public Access Policy #1 | Ensure that development would Project would create new recreational 
promote general public use and opportunities through restoration of five acres of 
enjoyment of water front filled tidelands, including extension of the 


Harborwalk, a cycle track along Fort Point 
Channel waterfront, and additional ground level 
open space with the joint/private development 


alternatives 
Public Access Improve public access to coastal Project would improve rail capacity, enhance 
Policy #2 recreational facilities; facilitate multiple | public access to coastalrecreational facilities, and 
uses; minimize adverse impacts of reduce automobile traffic and parking problems 
developments 
Public Access Policy #3 | Expand coastalrecreational facilities Project would provide extension of the Harborwalk 
and develop new public areas for and a cycle track along Fort Point Channel 
recreational activities waterfront 
Energy Policy #2 Encourage energy conservation and use} Project would incorporate energy conservation 
of renewable sources measures and includes assessmentof renewable 
energy potential 
Growth Management Encourage sustainable development Project would incorporate sustainable design 
Policy #1 thatis consistent with state, regional, elements, and is consistent with state, regional, and 
and local plans local plans 
Growth Management Ensure that state and federally funded | Project would improve public infrastructure to 
Policy #2 infrastructure projects serve developed | benefit the Boston metropolitan area 
urban areas 
Growth Management Encourage revitalization and Project would revitalize neighborhoods and 
Policy #3 enhancement of existing development | activate the site on a year-round basis 


in the coastal zone 
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4.5. Water Quality and Stormwater 


This section evaluates the impacts of the SSX project on water resources adjacent to and underlying the 
project sites, including surface waters, groundwater, and stormwater. The study areas for the evaluation 
of water resources are defined as a one-half-mile radius from the centers of the South Station site and the 
three layover facility sites. Appendix 7 - Water Quality and Stormwater Technical Report provides 
additional information. 


In accordance with the Clean Water Act (CWA), MassDEP has published an Integrated List of Waters, 
which evaluates all waters of the state regarding their capacity to support designated uses and identifies 
those waters that do not meet surface water quality standards. Water bodies are assigned one of five 
categories ranging from “unimpaired, supporting one or more intended uses” (Category 1), to “impaired, 
not supporting one or more intended uses” (Category 5). Impairment is related to the presence of one or 
more pollutants that require the application of one or more total maximum daily load (TMDL) standards 
for impairments. '° 


4.5.1. Existing Conditions 
South Station Site 


The only surface water body within the South Station study area is Fort Point Channel, which is part of 
Boston Inner Harbor. Boston Inner Harbor is included on the 2012 Final Integrated List of Waters'! as 
Category 5 and impaired for polychlorinated biphenyls (PCBs) in fish tissue, fecal coliform, 
enterococcus, dissolved oxygen, and other impairments, and requires one or more TMDL. A Draft 
Pathogen TMDL has been developed for Boston Harbor in its entirety, which includes Boston Inner 
Harbor. 


The U.S. EPA has authorized 36 combined sewer overflows (CSOs) and six National Pollutant Discharge 
Elimination System (NPDES) permitted discharges in the Boston Harbor. The Boston Water and Sewer 
Commission (BWSC) operates seven CSOs that discharge to Fort Pomt Channel. Through an ongoing 
program to improve water quality of Boston Inner Harbor, the Massachusetts Water Resources Authority 
(MWRA) completed the Fort Pomt Channel Sewer Separation Project in 2007. The goal of this project 
was to separate the storm drain and sanitary sewer systems and eliminate CSOs, thus removing pollutant 
sources to Fort Point Channel. The BWSC is constructing the South Boston Sewer Separation Project, 
scheduled to be complete in 2015, to reduce CSOs and infiltration and inflow and improve water quality 
in Fort Point Channel. The BWSC currently monitors water quality within Boston Harbor via five CSO 
monitoring stations in Fort Pomt Channel. A small portion of the South Station study area (consisting of 
approximately 1,800 linear feet of track extending mito Cove Interlocking) is located within the 
Groundwater Conservation Overlay District (GCOD). Figure 4-5 shows the existing water resources and 
outfalls at the South Station site. 


'0 TMDL isa calculation ofthe maximum amount of a pollutant that a water body can receiveand still meet water quality standards. 

'! Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 201 3. Available at: 

http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf 
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Figure 4-5—South Station Site Existing Water Resources and Stormwater Management 
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The existing 49-acre South Station site consists mostly of impervious surfaces including roadways, 
sidewalks, and rooftops (including rooftop parking). The ballasted tracks are underlain by compact soils 
and have a subsurface drainage system. For purposes of this stormwater assessment, the rail yard is 
considered to be impervious. Other than a portion of Rolling Bridge Park, only minor, incidental pervious 
areas exist within the South Station site. Stormwater from the South Station parcel, extending to the 
approach interlockings, is collected in closed drainage systems. Along the western side of the South 
Station site, catch basins collect stormwater runoff along Atlantic Avenue and the runoff flows in a 
drainage main along Atlantic Avenue and off-site. Catch basins within the train track area collect 
drainage from the tracks and direct it to an existing BWSC CSO (BOS 065), which discharges into Fort 
Point Channel.'? Stormwater from the existing USPS parcel, including roof runoff, collects in a closed 
system of catch basins and drainage pipes and directly discharges to Fort Point Channel. Stormwater from 
the USPS parcel discharges to Fort Pomt Channel separately from the South Station parcel discharges. 


Two other BWSC CSOs are located on or adjacent to the South Station site. BOS 068 is located within 
the site just south of the existing USPS facility. Track drainage at the southern end of the South Station 
site connects to trunk lines leading to BOS 068 and discharges into Fort Pont Channel. Based on survey 
data, the combined sewer system that discharges to BOS 064, located along Summer Street, does not have 
track drains connected to its network of piping. Based on the existing conditions survey, no stormwater 
detention, infiltration, or treatment measures are in place in the South Station site. 


Layover Facility Sites 


Widett Circle 


Fort Pomt Channel is the only surface water body within the Widett Circle layover facility site study area. 
The approximately 29.4-acre Widett Circle site is completely impervious, and consists of paved 
parking/storage areas, buildings, and other altered areas including railroad tracks. Stormwater from the 
Widett Circle site is currently collected in a series of catch basins located within parking areas and along 
Widett Circle Road and Foodmart Road. Stormwater from catch basins is collected in a 36-inch storm 
drain which ties into the overflow portion of a large combined sewer that runs north to south adjacent to 
the facility,'? and ultimately discharges to Fort Pomt Channel (BOS 070). Based on existing aerial 
survey, no existing stormwater detention, infiltration, or treatment measures are in place in the Widett 
Circle site. Many of the existing industrial facilities located within the site are required to have a 
U.S. EPA NPDES Multi-Sector General Permit (MSGP), which requires facilities to have source control 
measures to limit potential site pollutants from entering the storm drain system and ultimately water 
resources. 


Beacon Park Yard 


The Charles River is the only surface water body within the Beacon Park Yard layover facility study area. 
The Charles River (Segment MA72-36) is included on the 2012 Final Integrated List of Waters'* as 
Category 5. The 30-acre Beacon Park Yard site consists of impervious cover, tracks and ballasts, and 
some incidental pervious cover. According to BWSC utility mapping, Massachusetts Turnpike Authority 
record plans, and aerial survey, stormwater from the parking areas at the Beacon Park Yard site is 
currently collected in a series of catch basins and likely discharges to the Charles River via a 7-foot by 7- 


2 BWSC. Sewerage Works Improvements for Cleaning and Rehabilitation of Combined Sewer Overflow 065 in City Proper. October, 2012. 

'S BWSC utility mapping. 

'4 Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts, Waters Pursuant to Sections 305(b), 314 and 303(d) of the Clean Water Act.” 2013. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
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foot concrete culvert under the site conveying an underground stream known as Salt Creek.'° The 
existing ballasted tracks at the Beacon Park Yard site likely include underdrains to collect stormwater and 
outfall to the stream culvert to the east of the site. Based on existing aerial survey, no existing surface 
stormwater detention, infiltration, or treatment measures are in place in the Beacon Park Yard site. CSXT 
operations at Beacon Park Yard were covered under an NPDES MSGP, which includes effluent 
limitations and monitoring requirements for various pollutants and flow characteristics for stormwater 
flowing from the site to the Charles River. 


Readville — Yard 2 


The Neponset River is the only surface water body within the Readville - Yard 2 layover facility site 
study area. MassDEP identifies the Neponset River as a Class B water: suitable as habitat for fish, other 
aquatic life, and wildlife; for primary and secondary contact recreation; for irrigation and other 
agricultural uses; and for compatible industrial cooling and process uses. An area surrounding the 
Neponset River south of Readville — Yard 2 is designated as the Fowl Meadow and Ponkapoag Bog 
ACEC, which includes an 8-mile stretch of the Neponset River and its tributaries, adjacent wetlands, and 
floodplains.'° Drainage from Readville - Yard 2 discharges to a segment of the Neponset River, which is 
included on the 2012 Final Integrated List of Waters as Category 5 and impaired for dissolved oxygen, 
fecal coliform, turbidity, foam/flocs/scum/oil slicks, PCB in fish tissue, debris/floatables/trash, DDT, 
Escherichia coli, and other. In 2002, MassDEP issued a Bacterial TMDL for the Neponset River 
Watershed that includes all segments of the Neponset River.!” 


The 17.4-acre Readville - Yard 2 site is generally impervious and consists of paved parking/storage areas; 
building footprint; other altered areas including railroad tracks; and some incidental, poorly draining 
pervious cover on the eastern portion of the site. The existing ballasted tracks include underdrains that 
discharge via a 12-inch storm drain to the Neponset River in the northern portion of the site. A 54-inch 
storm drain crosses through the southern portion of the site. The tracks where the locomotives are stored 
include drip pans which are drained to oil/water separators for treatment before being discharged to the 
sanitary sewer system. Based on existing aerial survey, no existing stormwater detention, infiltration, or 
treatment measures are in place at the Readville — Yard 2 site, excluding the oil/water separators. 


4.5.2. Potential Impacts 
South Station Site 


Improvements to the existing stormwater management system would be designed based on the BWSC’s 
standards.'® Stormwater management for the tracks and platforms would be designed based on the 
MBTA Commuter Rail Design Standards Manual. Track drainage would consist of track ballast underlain 
with a relatively impervious subgrade crowned at each track centerline. Within the track expansion area, 
drip pans would be installed to collect potential contaminants. The drip pans would connect to an 
oil/water separator to be treated before being connected to the closed drainage system or sewer system. 


The existing closed drainage system along the USPS Facility would be retained and primarily utilized to 
convey roof drainage from the proposed South Station expansion to Fort Point Channel. The existing 81- 


'S Massachusetts T umpike Authority. Boston Extension Section No. C-2 Grad. ing and Drainage Plan. Sheet HC2-33. 

‘6 Massachusetts Department of Conservation and Recreation. Designation of the Fowl Meadow and Ponkapoag Bog Area of Critical 
Environmental Concern. August 20, 1992. Available at: http://www.mass.gov/eea/docs/der/stewardship/acec/acecs/fm-des.pdf 

'7 Massachusetts Department of Environmental Protection. TMDL of Bacteria in the Neponset River Basin Report (CN 0121.0).2002. Available 


at: http://www.mass. go v/dep/water/resources/neponset.pdf 
'S BWSC, Regulations Governing the Use of Sanitary and Combined Sewers and Storm Drains of The Boston Water and Sewer Commission, 


adopted February 27, 1998. 
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by 81-inch CSO 065 pipe that crosses Dorchester Avenue and the 64-inch CSO 064 pipe within Summer 
Street would be retained and used for proposed drainage connections. 


Stormwater management along the redeveloped Dorchester Avenue would be designed based on the 
MassDOT Project Development Design Guide. The proposed stormwater patterns would closely match 
the existing conditions. The proposed surface conditions could include pervious pavers with underdrains 
for the sidewalks and the Harborwalk, grassed medians, vegetated open spaces, and trees. Most of these 
features are aesthetic benefits to cyclists, pedestrians and motorists throughout Dorchester Avenue and 
would provide stormwater water quality benefits. Table 4-4 presents the changes in South Station site 
land cover due to the jomnt/private development Build Alternatives, in comparison to the No Build 
Alternative. In Alternative 1, the major change in land cover would be the removal of the existing USPS 
facility and its replacement with an expanded railroad yard, and the addition of landscaped areas on 
Dorchester Avenue. While both a railroad yard and buildings are considered to be impervious surfaces, 
railroad yards have some degree of permeability. For all build alternatives, there would be an increase in 
the percentage of pervious surface on the South Station site. 


Table 4-4—Proposed South Station Site Land Cover, by SSX Project Alternative 


No Bua No Build Alternative Alternative Alternatives Alternatives 
Types of Cover Alternative Alternative 


(%) (acres) 1(%) 1 (acres) 2/3 (%) 2/3 (acres) 


Table 4-5 presents the proposed South Station site flow rates and runoff volumes in the Build alternatives 
in comparison to the No Build Alternative. As shown, there would be a reduction in peak stormwater 
rates and volumes mm all Build Alternatives versus the No Build Alternative. Peak runoff flow rates and 
volumes were computed for Alternative | and Alternative 3 only. The peak runoff flow rates and volumes 
for Alternative 2 are anticipated to be the same as those for Alternative 3. 


Table 4-5—Proposed South Station Flow Rates and Runoff vs. No Build Conditions 
| Peak Flow (cu. ft/sec) Runoff Volume (cu. ft) 
Change from 
24-Hour Proposed No Build Proposed Change from No 
Storm Event Rainfall (in) Conditions Conditions Conditions Build Conditions 
Alternative 1 


100-year 


Alternatives 2/3 


The additional platform area, the expanded concourse, and the joint/private development would ultimately 
discharge directly to Fort Point Channel; some of the outfalls to be utilized could include CSOs. Due to 
the minor change in land cover percentages and stormwater flows, however, it is anticipated that there 
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would be no impact to the frequency or volume of overflows to the BWSC system as a result of the SSX 
project. 


Dorchester Avenue stormwater would also outfall directly to Fort Pomt Channel. Some outfalls utilized 
may include CSOs, however the tie-in location for the Dorchester Avenue stormwater would be 
downstream of the overflows. This would result in no impact to the frequency or volume of overflows 
from the system. 


The peak flow rates and runoff volume in the Build condition would be lower than the rates and volume 
in No Build conditions, therefore it is anticipated that existing drainage infrastructure capacity would be 
sufficient for proposed conditions. The condition of the outfalls to Fort Pomt Channel would be 
evaluated during final design and addressed if necessary. 


Potential pollutant sources were evaluated to determine the treatment measures required to protect surface 
and groundwater resources. Most potential contaminants at the South Station site would be related to 
train traffic on the rails and roadway traffic, including trucks and passenger vehicles. Rail lines 
themselves are not considered significant sources of pollutants, as the rail and ballast are made of stable, 
non-hazardous materials. Some pollutants generated by the train operations would be filtered by the stone 
ballast supporting the rail ties. Currently, Dorchester Avenue is closed to the public. Opening the 
roadway would result in heavier vehicle and pedestrian traffic; however, the pollutant loads would likely 
be lower or similar to those from existing USPS operations. 


Measures to treat stormwater runoff would be employed to remove total suspended solids (TSS) and other 
pollutants from stormwater runoff. Due to site limitations and the vertical separation between Fort Point 
Channel and the topography of the site, many best management practices (BMPs) would not be practical 
to employ. Measures could include deep sump catch basins and proprietary separators. Section 4.7.3 
provides a summary of potential stormwater BMPs which could be implemented on the site. 


The proposed development along Dorchester Avenue would include low impact development (LID) 
practices as practicable, including bioretention/rain gardens, permeable pavement and/or tree box filters. 
These features would be implemented, as applicable, to promote water quality treatment before 
discharging into the proposed closed drainage system and ultimately into Fort Point Channel. Section 
4.5.3 discusses proposed mitigation measures. 


Construction activities would require removing existing pavement, concrete, structural steel, and building 
materials, material stockpiling, and grading in some areas. Exposing previously developed soils and 
material stockpiling could potentially lead to erosion and runoff into Fort Point Channel if not properly 
controlled. During construction, dewatering could be required if groundwater were encountered during 
excavation or if surface water ponded in temporary BMPs or other areas. Construction dewatering water 
could contain sediment or other contaminants. Any construction dewatering water would be treated on- 
site before being discharged to the drainage system and ultimately Fort Point Channel. 


Layover Facility Sites 


Stormwater management at the layover facility sites would be designed based on the MBTA Commuter 
Rail Design Standards Manual. Each locomotive storage area would be equipped with a drip pan to 
collect any potential contaminants. The storage areas would connect to an oil/water separator to pre-treat 
stormwater before connection to the closed drainage system or sewer system. Appendix 7 - Water 
Quality and Stormwater Technical Report contains additional information. 
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Widett Circle 


Stormwater from the Widett Circle site would be directed off-site via an existing connection to an existing 
BWSC CSO (BOS 070) that runs under the Widett Circle roadway and discharges into Fort Point 
Channel. The proposed CSO tie-in location would be beyond the overflow pomt, indicating that there 
would be no impact to the frequency or volume of overflows from the system. MassDOT would 
coordinate with BWSC during the design of connections to the existing CSO or drainage system. 


Figure 4-6 presents the proposed stormwater management system at the Widett Circle layover facility 
site. 


The peak flow rates and runoff volume in the Build Alternative would be lower than the rates and volume 
in No Build conditions. Therefore, the existing stormwater system capacity would likely be sufficient for 
the proposed stormwater expected. The condition of the existing drain connection would be evaluated 
during final design and addressed if necessary. The land use changes at Widett Circle would likely result 
in fewer potential pollutants on the site. 


Pervious areas on the eastern and western sections of the site, around the proposed buildings, and to the 
west of the existing Cold Storage building could be suitable for surface stormwater management BMPs. 
Subsurface treatment BMPs could be implemented due to space constraints or maintenance 
considerations. Existing soils at the Widett Circle site are classified as urban land. Further site specific 
soil investigation during the design stage would be required to determine the infiltration capabilities of the 
existing soils. Gravel wetlands, retention/detention basins, swales, or underground detention/infiltration 
systems could be suitable for detention and treatment of stormwater before its discharge to Fort Point 
Channel. 


The proposed conditions at Widett Circle would result in overall improved conditions for surface water 
quality. The proposed conditions would result in increased permeable area on the site; this would allow 
for stormwater to infiltrate into the ground, providing some treatment and reducing the overall volume of 
stormwater discharged to Fort Point Channel. No negative impacts to the water quality of Fort Point 
Channel are anticipated. BMPs detailed in the standard track design would include drip pans, oil/water 
separators, and deep sump catch basins. 


Beacon Park Yard 


Track drainage would be similar to the existing track stormwater management system. Stormwater from 
the Beacon Park Yard site would be directed off-site via an existing BWSC storm drain that runs under 
the existing tracks and discharges into the Charles River. MassDOT would coordinate with BWSC to 
connect to the existing drainage system. Figure 4-7 presents proposed stormwater management at the 
Beacon Park Yard site. 


The Build condition at the Beacon Park Yard site would result in a slight increase in impervious cover 
and an increase in track and ballast cover. Because track and ballast provide some storage and detention 
of stormwater, there would be no change in estimated peak flow rates or runoff volumes for all storm 
events. Stormwater from Beacon Park Yard would outfall directly to the Charles River. The site storm 
drain is an underground stream and separate from the sanitary sewer system. Therefore, no impacts to 
CSOs would result from this connection. 
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Figure 46—Proposed Stormwater Managementat Widett Circle 
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Figure 4-7—Proposed Stormwater Management at Beacon Park Yard 
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Due to the proposed site layout and land cover, on-site surface locations for stormwater management 
BMPs would be limited at Beacon Park Yard. Existing soils at Beacon Park Yard are classified as urban 
land. Further site specific soil investigation during the design stage would be required to determine the 
infiltration capabilities. Soils at the Beacon Park Yard site are likely contaminated (as cited in Section 
4.13), additionally constraining infiltration capabilities. MassDOT will further investigate soil and 
groundwater contamination as design advances. Surface and subsurface detention, retention and filtration 
systems could be suitable for treatment of stormwater before discharging to the Charles River and would 
be evaluated in preliminary design. 


The Build Alternative at Beacon Park Yard would result in an overall neutral change in conditions for 
surface water quality. The Build Alternative would result in a slight decrease in pervious cover and a 
slight increase in track and ballast coverage of the site, which would allow for stormwater to be slowed 
and provide some filtration. This negligible change in land use would not result in any significant change 
to the estimated peak flow rate of stormwater and runoff volume discharged to the Charles River. 
Stormwater BMPs would be included to the maximum extent practicable to provide treatment and remove 
pollutants before discharging to the Charles River. No negative impacts to the water quality of the 
Charles River are anticipated. MassDOT would ensure compliance with the Charles River pathogen and 
phosphorus TMDLs, which is further addressed in Section 4.5.3. 


Readville — Yard 2 


Currently, stormwater from the Readville — Yard 2 site is directed off-site via an existing 54-inch BWSC 
storm drain which discharges into the Neponset River. A second 12-inch storm drain exists in the 
northern portion of the site and drains the runoff from tracks and ballast nearby. In the Build Alternative, 
the 54-inch existing storm drain could need to be relocated based on the condition of the structure. An 
inspection of the existing storm drain to assess its condition would be performed to determine if the pipe 
should be replaced or if a structural liner could be installed. MassDOT would coordinate with BWSC 
during the design phase to inspect and upgrade the existing drainage system, as necessary. Figure 4-8 
presents proposed stormwater management at the Readville — Yard 2 layover facility site. 


The Build condition at the Readville — Yard 2 site would result in an increase in impervious cover, which 
would result in an increase in peak flow rates in the Build Alternative for most storm events. Stormwater 
from Readville — Yard 2 would outfall directly to the Neponset River. The site storm drain is an 
independent system, separate from the sewer system. Therefore, no impacts to CSO would result from 
this connection. 


Permeable areas located on the eastern and western boundaries of the Readville — Yard 2 site could be 
suitable for stormwater management BMPs. Existing soils at the Readville — Yard 2 site are classified as 
urban land. Further site specific soil investigation during the design stage would be required to determine 
the infiltration capabilities. The proximity of the site to the Neponset River, in addition to visible pockets 
of standing water on portions of the site, indicate poorly draining soils and/or high groundwater levels 
which would further restrict infiltration potential. Surface and subsurface detention, retention and 
filtration systems could be suitable for treatment of stormwater before discharging to the Neponset River 
and would be evaluated in preliminary design. 
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Figure 4-8—Proposed Stormwater Management at Readville — Yard 2 
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The Build condition at Readville — Yard 2 would not negatively impact surface water quality. The 
proposed conditions would result in a decrease in pervious cover and an increase in track and ballast 
coverage of the site, which would allow for stormwater to be slowed and provide some filtration. This 
change in land use would increase the peak flow rate of stormwater and result in an increase in runoff 
volume discharged to the Neponset River. Stormwater BMPs would be included to the maximum extent 
practicable to provide detention, treatment and removal of pollutants before discharging to the Neponset 
River. Since no new operations are being proposed for the site (only an expansion is proposed), potential 
pollutant loads and surface water quality of the Neponset River are not expected to change significantly. 
Potential pollutant sources from the existing material storage area on the eastern portion of the site would 
be investigated during the next phases of project development. No negative impacts to the water quality 
of the Neponset River are anticipated. The Build condition would ensure compliance with the Neponset 
River pathogen TMDL, which is further described in Section 4.5.4. 


Summary of Impacts to Water Resources 


Table 4-6 presents a summary of potential water quality impacts associated with the Build condition at the 
SSX project sites, and presents changes in comparison to existing conditions. 


Table 4-6—Summary of Potential Water Quality Impacts at SSX Project Sites 


Discharce Changein Change in Change 
Discharge 8 peak flow runoff New in 
to a water 
to an rate (cu. volume outfall to surface 
: ; covered by 
impaired ft/sec) (cu. ft) a water water 
a final : 
water (10-year (10-year resource quality 
TMDL 
3) storm) —_ 


South Station No Yes (20,000) 
Alternatives 
2/3 
idett Ci 
oO 


Change in 
Impervious 
Cover 


a a ee ee 


ORW = Outstanding Resource Water; T MDL=T otal Maximum Daily Load 
Impact analysis for peak flowrate and runoff volume does not take into consideration the mitigation provided by potential stormwater treatment 
best management practices (BMPs). 


4.5.3. | Mitigation Measures 


Project mitigation measures would include both non-structural and structural BMPs, practices and 
procedures to mitigate direct and indirect adverse impacts to surface water quality. 


Non-structural BMPs would include: snow removal and management measures; spill prevention; and 
source control. The MBTA would develop a detailed operation and maintenance (O&M) plan for each 
site during the final design phase of the project. The O&M plan would address specific maintenance 
measures to be performed at the required frequency in order to properly maintain the stormwater 
management features at each site. 


Structural stormwater BMPs would be incorporated at the South Station site, including Dorchester 
Avenue, and the layover facility sites as required. Stormwater BMPs would be implemented to mitigate 
impacts due to an increase in total impervious cover related to layover sites, to treat potential pollutants 
from operations on the site, and to comply with regulations. Table 4-7 identifies structural BMPs that 
could be used at the SSX project sites. 
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Due to site constraints, such as the limited land area, existing development, and conflicts with existing 
utilities, the applicability of structural BMPs at South Station and Dorchester Avenue would be more 
limited than at the layover facility sites. Other site constraints could include soil properties, groundwater 
levels, and soil contamination. Additional site soil investigations would be conducted in final design 
stage to determine the suitability of BMPs to the SSX project sites. BMPs with intensive operation and 
maintenance needs would not be proposed at the layover facility sites. 


At the Widett Circle site, impervious cover would be reduced under the Build Alternative and the runoff 
rate and volume would be decreased. Because of the proposed improved conditions at the Widett Circle 
site, additional stormwater BMPs beyond those included in the standard track design would not be 
required. At the Beacon Park Yard site, stormwater BMPs would be included to the extent practical to 
improve water quality and address TMDLs. At the Readville — Yard 2 site, compliance with all 
Massachusetts Stormwater Management Standards would be mandatory, as a portion of the site would not 
be considered a redevelopment project. Redevelopment projects are defined as: “development, 
rehabilitation, expansion, and phased projects on previously developed sites, provided that the 
redevelopment results in no net increase in impervious area.” Specific requirements are included in 
Section 4.5.4. 


4.5.4. | Regulatory Consistency 


This section describes the consistency of the SSX project stormwater management approach with federal 
and state regulatory requirements. 


Clean Water Act 


The Charles River TMDL for pathogen impairments identifies major contributors to the bacteria 
impairment, which include failing septic systems, CSOs, sanitary sewer overflows (SSO), sewer pipes 
connected to storm drains, certain recreational activities, wildlife, and direct overland stormwater 
runoff.'? Bacteria sources from the Beacon Park Yard site are expected to be negligible. Stormwater 
BMPs designed to treat urban pollutants would treat ambient sources of pathogens on the site, such as 
from birds and other wildlife. The Charles River TMDL for phosphorus impairments has set a 65% 
phosphorus load reduction for commercial and industrial land uses,?° under which the Beacon Park Yard 
site falls. MassDOT would incorporate stormwater BMPs to treat urban pollutants, including phosphorus, 
from the Beacon Park Yard site to address the Charles River TMDL for phosphorus impairments. 


The Neponset River TMDL for bacteria impairments to the Neponset River identifies major contributors 
to the bacteria impairment, which include illicit discharges to storm drains, leaking sanitary sewers, 
failing septic systems, and stormwater runoff.*! The bacteria sources from the Readville — Yard 2 site are 
expected to be negligible. Stormwater BMPs designed to treat urban pollutants would treat ambient 
sources of bacteria on the site, such as from birds and other wildlife. 


'® Massachusetts Department of Environmental Protection, 2007. Final Pathogen TMDL for the Charles River Watershed, CN 0156.0. Available 
at: http://www.mass.gov/eea/docs/dep/water/resources/a-thru-m/charles1.pdf 


°° Massachusetts Department of Environmental Protection 2007. Total Maximum Daily Load for Nutrients in the Lower Charles River Basin, CN 


301. 0. Available at: http://www.mass. go v/eea/docs/dep/wat er/resources/a-thru-m/charlesp.pdf 
" Massachusetts Department of Environmental Protection, 2002. Total Maximum Daily Loads of Bacteria for Neponset River Basin. Available at: 


http:/Avww.mass. gov/eea/docs/dep/water/resources/n-thru-y/neponset.pdf 
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Table 4-7—Applicability of Potential Mitigation Measures at SSX Project Sites? 
Ottranion | Underground 
Infiltration/ 


Catch 
Basins 
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| Proposed | Proposed | | Proposed | 
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a White cells indicate either proposed BMPs or potential BMPs which could be appropriate for the site; light gray cells indicate BMPs which may not be appropriate for the site due to the listed site 


constraints; and dark grey cells indicate that BMPs would not be required to treat stormwater on the site 
b Infiltration practices could be limited at specific sites due to soil properties, groundwater levels and contamination 


c N/A - not applicable; no train operations occur 
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Construction at all SSX project sites would require an NPDES Construction General Permit, required at 
construction sites greater than one acre in size to regulate erosion control, pollution prevention, and 
stormwater management. A Stormwater Pollution Prevention Pan (SWPPP) is required by the NPDES 
Construction General Permit and must identify potential pollutant source areas and describe measures to 
be employed for erosion and sedimentation control, temporary stormwater management, dust control, and 
winter stabilization. The SWPPP would be completed during the final design phase and would be 
implemented by the project contractor. 


Industrial activities such as material handling and storage, equipment maintenance and cleaning, and 
storage of vehicles can be exposed to stormwater and therefore regulated under the NPDES MSGP. 
Layover facilities are mcluded under the standard industrial classification (SIC) 4011 and 4013 which 
includes rail transportation facilities. NPDES MSGPs would be required for the layover facility sites. 
Requirements could include stormwater effluent limits, monitoring requirements and other conditions 
related to post-construction operations at the facility sites. 


MassDEP Stormwater Standards 


Table 4-8 summarizes how the SSX project would comply with the Massachusetts Stormwater 
Management Standards. MassDEP would review compliance with the Massachusetts Stormwater 
Management Standards as part of its review of the SSX project under the Wetlands Protection Act, due to 
the project’s proximity to wetland resource areas, including the Neponset River and Fort Point Channel. 


Most elements of the SSX project would qualify as redevelopment projects under the Massachusetts 
Stormwater Management Standards. Redevelopment projects are defined as: “development, rehabilitation, 
expansion and phased projects on previously developed sites, provided that the redevelopment results in 
no net increase in impervious area.” SSX project activities at the South Station, Widett Circle, and 
Beacon Park Yard sites would be considered redevelopment projects as they would occur on previously 
developed sites and would result in no net increase in impervious cover. SSX project activities at the 
Readville — Yard 2 site would not constitute as redevelopment, as track expansion would convert 
previously permeable land to impervious tracks and ballasts. 


Compliance with all Massachusetts Stormwater Management Standards would be mandatory at Readville 
- Yard 2. 
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Table 4-8—SSX Project Compliance with Massachusetts Stormwater Standards 


Standard Compliance Level Achieved 


1. Avoid new untreated discharges or Full compliance would be achieved. All project elements would drain 
erosion to wetlands to existing municipal storm sewers. 


Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. Stormwater BMPs would be installed at 
Readville - Yard 2 to reduce peak flow rates to pre-development rates. 
Compliance would be achieved to the maximum extent practicable for 
3. Minimize loss of stormwater recharge redevelopment sites. Stormwater BMPs would be installed at 

from pre-development conditions Readville - Yard 2 to promote recharge to match pre-development 
rates. 

Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. Stormwater BMPs would be installed at 
Readville - Yard 2 to remove TSS. Stormwater treatment BMPs 
would be included at each site. 

Compliance would be achieved to the maximum extent practicable for 
5. Implement source control and pollution | redevelopment sites. The layover facility sites qualify as Land Uses of 
prevention measures for land uses with Higher Potential Pollutant Loads (LUHPPLs) as they are regulated 
higher potential pollutant loads underthe NPDES MSGP. Containment and treatment measures 
would be used to prevent the release of oil and hazardous materials. 


6. Implement source controland pollution | Full compliance would be achieved. No project elements would 
discharge near or to a critical area. 
All project sites except for Readville - Yard 2 would constitute 
with redevelopment projects redevelopment. 


8. Implement construction period pollution | Full compliance would be achieved. MassDOT would obtain 
prevention and erosion and sedimentation coverage under the NPDES Construction General Permit for sites 


2. Reduce peak rate attenuation to 
pre-development rates 


4. Remove 80% of average annual post- 
construction load of total suspended solids 


(TSS) 


controls prior to construction start. 
9. Develop and implement long term Full compliance would be achieved. MassDOT would develop a 
Operation and maintenance (O&M) plan detailed O&M plan during final design. 


Full compliance would be achieved. Project elements would be 
10. Avoid/remove illicit discharges designed to be in full compliance with current standards. Any 
identified illicit connections would be removed. 


4.6. Water and Wastewater 


This section describes existing water and wastewater systems in the immediate vicinity of the South 
Station site and three layover facility sites, estimates utility usage associated with the project, and 
evaluates the impacts of the project on water supply and service distribution, and wastewater 
management. Appendix 8 - Water and Wastewater Technical Report contains additional information, 
including details on existing and proposed utility usage estimates. 


Water and wastewater regulations pertaming to the SSX project include local, state, and federal 
regulations concerning public drinking water supply and delivery, and wastewater management. The 
MWRA provides potable water to and accepts wastewater (sewage) from many communities within the 
metropolitan Boston area, including the four SSX project sites. The BWSC services individual properties 
through its water and wastewater piping network, distributes potable water, and collects wastewater 
throughout Boston. Wastewater from BWSC’s system is treated at MWRA’s Deer Island Wastewater 
Treatment Facility, which ultimately discharges to Massachusetts Bay. 
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4.6.1. Existing Conditions 
South Station Site 


Figure 4-9 presents a schematic of the existing water distribution and wastewater collection systems at the 
South Station site. 


At the South Station site along Atlantic Avenue, an extensive BWSC water distribution system exists. To 
a lesser extent, a water system exists along Dorchester Avenue. Along Atlantic Avenue, from Kneeland 
Street to the existing South Station headhouse at Summer Street, there are three water mains providing 
service connections to the site. From the headhouse, the three water mains extend eastward on Summer 
Street past 245 Summer Street where they continue north on Dorchester Avenue. Two water mains are 
located along Dorchester Avenue, providing service to the USPS General Mail Facility. An additional 8” 
water main is located on the east side of the yard area adjacent the existing track. 


Existing wastewater collection at the South Station site is provided through a series of BWSC sanitary 
sewer mains, combined sewer mains, and CSOs. 


Domestic water demand is based on estimated wastewater generation with an added factor of 10% to 
account for consumption, system losses, and other uses. Based on an estimated wastewater generation of 
338,950 gallons per day (gpd), existing water usage at the South Station site is estimated to be 372,850 
gpd, which includes the South Station Terminal, Bus Terminal, retail and office space, and the USPS 
facility. 


Layover Facility Sites 


Widett Circle 


In the vicinity of the Widett Circle layover facility site, BWSC water mains, sewers, and combined 
sewers are located within the Widett Circle Loop Road and in Foodmart Road.*? The water line within 
Foodmart Road connects on either end to the Ine within Widett Circle, making a loop in the water 
system. The water mains appear to be fed from a system off Frontage Road. The age and size of these 
pipes are unknown. A 12-inch separated sewer located within Foodmart Road discharges to a 15-inch 
separated sewer in Widett Circle, which collects waste from the facilities within Widett Circle and 
discharges to a combined sewer system on Albany Street. 


A 20-inch by 16-inch CSO Ime bisects the site through the eastern part of Widett Circle and discharges 
overflow to Fort Pomt Channel (BOS 070). In addition, a 66-inch by 92-inch combined sewer line from 
the southeast ties into this trunk line on the site. The age and condition of these pipes are unknown. It is 
unclear if underground structures exist where connections occur. No sewer service from the existing 
facilities appears to connect to the combined sewer lines. 


The existing facilities on the site each have water services to serve their industrial and domestic uses, 


some of which may be very water intensive. Based on an estimated wastewater generation of 13,140 gpd, 
existing water usage at the Widett Circle layover facility site is estimated to be 14,460 gpd. 


>? BWSC utility mapping obtained from BWSC in April 2010. 
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Figure 4-9—Existing Water and Wastewater System at South Station Site 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 4-41 


Chapter 4 — Potential Environmental Impacts and Mitigation Draft Environmental Impact Report 


Beacon Park Yard 


BWSC water mains, sewer mains, and combined sewers are located within the streets surrounding the 
Beacon Park layover facility site.°> The 12-inch water main in Cambridge Street provides services to the 
existing I-90 toll buildmgs. A 6-inch service line also runs within the existing access road for the site. 
The age and condition of these pipes are unknown. 


BWSC sewers and combined sewers are located within the surrounding streets, including Cambridge 
Street. Additionally, a 32-inch by 42-inch MWRA sewer crosses the site in a south-north direction. The 
large sewer crossing the site collects wastewater from sewer systems to the south of the site and 
discharges it to the Cottage Farm CSO facility in Cambridge. Beneath the tracks on the site, the sewer 
has a directional change where there is likely a larger structure. The age and condition of these pipes and 
structures are unknown. The location of existing sewer services, if any, from the site is unknown. As 
design advances, MassDOT will confirm existing conditions with BWSC. 


No operations currently exist at the Beacon Park Yard layover facility site. For the purposes of this 
evaluation, it is assumed that the existing water usage and wastewater generation at Beacon Park Yard is 
zero. 


Readville — Yard 2 


At the Readville — Yard 2 site, a 10-inch BWSC water main crossing the site provides water service to 
existing facilities, and connects the neighborhood south of the site to a 12-inch water main in Truman 
Highway.** BWSC separated sewers are located in the areas surrounding the site, including an 8-inch 
main in Wolcott Street to the south. Existing buildngs on the Readville — Yard 2 site discharge their 
wastewater to the BWSC system. The age, condition and size of these pipes and services are unknown. 
Based on an estimated wastewater generation of 1,950 gpd, existing water usage at the Readville- Yard 2 
is estimated to be 2,150 gpd. 


4.6.2. Potential Impacts 


This section estimates utility usage associated with the SSX project and evaluates the impacts of the 
project on water supply and service distribution, and wastewater management. For this DEIR analysis, 
proposed water use at the SSX project sites has been established on a conceptual level based upon the 
amount of wastewater generated, using 310 CMR 15, the State Environmental Code Regulating Septic 
Systems (Title 5). Domestic water demand is based on estimated sewage generation, with an added factor 
of 10% to account for consumption, system losses, and other use. 


South Station Site 


At the South Station site, SSX project potential impacts were assessed for Alternative 3 — Joint/Private 
Development Maximum Build, the alternative which represents the most impactful alternative. The 
estimated total daily wastewater generated in Alternative 3 would be 750,900 gpd, an increase of 411,900 
gpd, or 122%, from existing conditions. Table 4-9 presents the estimated wastewater generation 
associated with Alternative 3, broken down by the South Station Terminal, Bus Terminal, and the mixed- 
use development.’> Appendix 8 - Water and Wastewater Technical Report provides detailed information 
on the methodologies and assumptions used to develop estimates. 


* Thid. 
** Thid. 
5 Utility estimates are based on values from310CMR 15 or314CMR7. 
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Table 4-9—Proposed Estimated Wastewater Generation at South Station Site 
it Fl Total it 
Location nee sngalerrs Quantity (gpd) 


South Station 


Existing headhouse and terminal expansion 5 gpd/passenger 83,000 415,000 
South Station retail 50 gpd/1,000 sf 21,710 1,090 


South Station office 
1 f 12 44 


Bus Terminal 5 gpd/passenger 17,300 86,500 


Mixed-Use Development 
Residential 110 gpd/bedroom 1,035 113,850 


OTe 55.800 
Hoe ‘BRT 
Hotel, Amenities 52,200 
Retail 50 gpd/1,000 sf 3,780 


Total Was te water Generation (rounded) 750,900 


a Various uses, including lounge, restaurant, function room, and hotel amenity retail, utilize different estimated generation rates. 


Bi tominal parte 200 


Based on the estimated wastewater generation of 750,900 gpd shown in Table 4-9, the water service 
demand at the South Station site in Alternative 3 would increase to 826,000 gpd, from the existing 
372,850 gpd, an increase of 453,150 gpd, or 122%. The estimated water usage and wastewater generation 
at the South Station site would be partially offset by the loss of the USPS facility, which had an estimated 
wastewater generation of 22,720 gpd and an estimated water usage of 24,992 gpd. 


Due to the project, including the expanded terminal concourse and mixed-use development, there would 
be a large increase of water used and wastewater generated from existing conditions. According to 
BWSC, there is adequate capacity available in its water and sewer mains in the immediate vicinity of the 
South Station site to accommodate the SSX project Alternative 3. Capacities would need to be confirmed 
in the final design stages. 


In Alternative 3, the estimated wastewater discharges associated with the SSX project would exceed the 
15,000 gallon/day threshold required to perform infiltration/inflow (I/I) offsets, according to MassDEP’s 
Policy on Managing Infiltration and Inflow in MWRA Community Systems. Therefore, the SSX project 
would be required to offset the increased flows. MassDOT would investigate where stormwater is 
entering sanitary sewer lines and provide improvements to prevent the stormwater inflow, including 
potentially replacing or relining existing pipes or installmg new pipes. Through I/I reduction and minimal 
impacts to stormwater runoff rates, the SSX project would not adversely impact the CSOs. The design 
approach to address I/I mitigation is presented in Section 4.6.3. 


The proposed construction at the South Station would avoid impacts to existing subsurface utilities via 
direct contact with pipes and structure, vibrations or settling. The use of existing wastewater systems 
could be required during construction to provide a wastewater discharge for construction-time needs. 
Dewatering discharges would not connect to the sewer system and would be conducted in accordance 
with local, state and federal standards. 


Currently, the USPS building is situated over the BWSC’s Kneeland Street CSO. During demolition of 
the USPS building and new construction activities, MassDOT would maintain the structural integrity and 
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provide outlet protection of this CSO, including access for continued inspection and maintenance 
activities. 


Sea level rise could affect downstream CSOs and MWRA facilities, which in turn could affect the 
performance of the South Station wastewater system. At the three CSO outlets to Fort Pomt Channel 
(CSO 064, CSO 065 and CSO 068), may require additional mitigation measures to minimize seawater 
entering back into the combined sewer lines. Further coordination with BWSC will be performed as the 
project progresses. 


Layover Facility Sites 


Potential SSX project impacts were assessed for the Build condition at each layover facility site. The 
layover facility sites would require sewer connections for the crew building and support shed proposed at 
each site. Only light maintenance activities are proposed at the facilities, therefore no industrial 
wastewater would be generated. According to BWSC, its existing systems at the three sites have 
adequate capacity to handle the proposed water demand and wastewater discharge. To ensure that 
capacity is adequate, MassDOT would work with BWSC to complete further evaluation of the systems 
during the design phase. 


To minimize construction impacts to subsurface utilities at the three layover facility sites, MassDOT 
would monitor carefully construction activities, such as the location, identification and avoidance of 
existing utilities. The use of existing water and wastewater systems could be required during construction 
to provide a water supply and wastewater discharge for construction-time needs. Dewatering discharges 
to the sewer system are not anticipated. 


Widett Circle 
Table 4-10 presents the estimated wastewater discharge for the Widett Circle site in the Build condition. 


Table 4-10—Proposed Estimated Wastewater Generation for Widett Circle 
Estimate Wastewater 
Source Personnel Generation Rate Es timate 
(gallons/day) (gallons/day) 


Train Staff 35/person 5,250 
Administrative Staff 20/person 


2OVperson 


Based on the estimated wastewater generation shown in Table 4-10, the Widett Circle layover facility 
would require approximately 6,440 gallons of water per day (estimated sewage generation of 5,850 
adding a factor of 10% for consumption, system losses and other uses). In the Build condition, there 
would be a decrease in the overall water demand and wastewater generated at the site from existing 
conditions, due to fewer personnel on site and no industrial use. Wastewater generation would decrease 
by an estimated 7,290 gpd, or 44% from existing conditions; and water usage would decrease by an 
estimated 8,020 gpd from existing conditions. 
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Figure 4-10—Proposed Water and Wastewater Services at Widett Circle Layover Facility Site 
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Figure 4-10 shows the existing utilities located within the site area and the likely tie-in locations for utility 
extensions. Existing unused mains and services on the site would be either removed or abandoned in 
place. Since the existing sewer system is separated, the decrease in wastewater discharge to the BWSC 
system would not affect potential combined overflows. The abandonment of existing sewer infrastructure 
on the site could reduce the amount of I/I entering the system from the current system. 


The decrease of wastewater discharge to the system would not affect potential combined overflows 
because the existing system is separated. The build condition at the Widett Circle site would not exceed 
the 15,000 gpd of wastewater discharge threshold which requires I/I offsets based on MassDEP 
regulations. The abandonment of existing sewer infrastructure on the site could reduce the amount of 
infiltration and inflow entering the system from the current system. Reduction of wastewater discharge 
from the site and I/I entering the system would result in an overall reduction in wastewater flow to the 
MWRA system. 


Based on MWRA’s design allowance, sea level rise is not anticipated to affect the performance of the 
water system because the system is a pressure system. Sea level rise could affect the performance of the 
wastewater system, depending on the conveyance path of wastewater between the Widett Circle site and 
the MWRA Deer Island facility. 


Beacon Park Yard 


Table 4-11 presents the proposed estimated wastewater discharge at Beacon Park Yard in the Build 
condition. 


Table 4-11—Proposed Estimated Wastewater Generation for Beacon Park Yard 
Estimate Wastewater 


Source Personnel Generation Rate Estimate 
(gallons/day) (gallons/day) 


Train Staff 35/person 3,500 


Administrative Staff 20/person 


2Oiperson 
2 


Based upon on the estimated wastewater generation shown in Table 4-11, the Beacon Park Yard layover 
facility would require approximately 4,290 gallons of water per day (estimated sewage generation of 3,900 
adding a factor of 10% for consumption, system losses, and other uses). Currently, the site does not have water 
service or wastewater discharge. 


Figure 4-11 shows the existing wastewater utilities within the site area, along with the likely proposed tie- 
in location. Water improvements would include a tap into the existing BWSC main, and new water mains 
would follow the layout of the service roads. Wastewater improvements would include gravity services 
and mains, with wastewater discharge to existing BWSC sewers. Pumping could be necessary due to the 
distance to existing utilities and lack of topographic difference on the site. Existing unused sewer mains 
and services on the site would be either removed or abandoned in place. The large MWRA sewer that 
crosses the site would remain. 
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Figure 4-11—Proposed Water and Wastewater Services at Beacon Park Yard Layover Facility Site 
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The wastewater discharge to the system could affect potential combined overflows. MassDOT would 
work with BWSC and the MWRA to determine the impact of the minimal increase in wastewater 
discharges to the combined system and to determine if any on-site mitigation measures would be required. 


The Build condition at the Beacon Park Yard site would not exceed the 15,000 gpd of wastewater 
discharge threshold which require I/I offsets based on MassDEP regulations. The anticipated wastewater 
flows would be relatively negligible compared to the storm flows that trigger overflow conditions. New 
wastewater systems would be constructed with new pipes and proper connections which would limit 
potential leaks and minimize infiltration and inflow. 


Sea level rise is not expected to affect the performance of the water system because the system is a 
pressure system. Sea level rise could affect the functionality of the overflow portion of combined sewers. 
The Beacon Park Yard site could discharge wastewater to a combined sewer that has an overflow to the 
Charles River. Consistent with current practices, altering the available capacity of the Charles River basin 
to allow for an increase in water volume could be one method to protect against potential flooding due to 
a higher sea level. Because the Charles River water level is controlled at the Charles River Dam 
downstream of the site, it is not anticipated that sea level rise would result in impacts to the overflow 
discharge. 


Readville — Yard 2 


Table 4-12 presents the proposed additional estimated wastewater discharge at Readville — Yard 2 in the 
Build condition. 


Table 4-12—Proposed Additional Estimated Wastewater Generation for Readville — Yard 2 
Estimate Wastewater 
Source Personnel Generation Rate Estimate 
(gallons/day) (gallons/day) 


Train Staff 35/person 1,400 


Administrative Staff 20/person{ «80 
2ojperson | 80 
Tot 


Based on the estimated wastewater generation shown in Table 4-12, the Readville — Yard 2 layover 
facility would require approximately 1,720 gallons of water per day for the expanded facilities for a total 
of 3,870 gpd. The site currently discharges wastewater associated with layover facility activities. The new 
discharge would be 3,510 gpd, an increase over existing conditions by an estimated 1,560 gpd or 80%. 


Figure 4-12 shows the existing utilities within the site area, along with the likely proposed tie-in location. 
Proposed wastewater improvements would include new gravity services to the BWSC utilities and/or 
internal plumbing connections. Proposed water improvements would include relocating the existing 
water main to avoid being covered by proposed buildings. 


Sea level rise is not expected to affect the performance of the water system because the system is a 
pressure system. Sea level rise could affect the performance of the wastewater system depending on the 
conveyance path of wastewater between the Readville — Yard 2 site and the MWRA Deer Island facility. 
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Figure 4-12—Proposed Water and Wastewater Services at Readville — Yard 2 Layover Facility Site 
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4.6.3. Mitigation Measures 
Design Approach 


Water demand and wastewater generated would increase as a result of the SSX project. Therefore, 
measures would need to be incorporated to mitigate the increased volumes. The SSX project would 
incorporate water efficiency measures to meet MassDOT GreenDOT sustainability goals related to water 
and wastewater. Measures such as low water consuming lavatory faucets and low flush toilets, which 
would minimize the use of water and wastewater generation, will be considered as well as any other 
measures that would improve conservation. These measures will be further identified as the design 
progresses. 


The SSX project would require water service delivery as follows: approximately 826,000 gpd at the 
South Station site, approximately 6,440 gpd at the Widett Circle site, approximately 4,290 gpd at the 
Beacon Park Yard site, and approximately 1,720 gpd at the Readville — Yard 2 site. Currently identifiable 
design approaches for water service delivery include the following: 


e Provide adequate capacity for the needs of each site. 

e Minimize capacity needs by using water saving measures and low-flow plumbing fixtures, and 
providing plantings (at the South Station site) that would require low to no irrigation to minimize 
water use. 

Connect to existing systems so as not to damage or degrade the function of existing systems. 
Update and install new mains as needed to add capacity to existing systems. 

Provide/maintain redundancy in existing systems when possible. 

Provide required separation from other utilities including site wastewater systems. 


The SSX project would generate wastewater generation as follows: approximately 750,900 gpd at the 
South Station site, approximately 5,850 gpd at the Widett Circle site, approximately 3,900 gpd at the 
Beacon Park Yard site, and approximately 1,560 gpd at the Readville — Yard 2 site. Currently identifiable 
design approaches for wastewater collection include the following: 


Provide adequate capacity. 

Exclude stormwater runoff. 

Minimize I/I and provide I/I mitigation as needed. 

Connect to existing systems so as not to damage or degrade the function of the existing systems. 
Update and install new mains if needed to add capacity to existing systems. 

Connect to separated sewer systems to the maximum extent possible. 


In addition, efforts will be made to not build over sewer and water mains. If there is a conflict between 
utilities and structural elements, within the South Station site, those lines would be relocated 


Infiltration/Inflow Offset Measures 


As project design advances, and in consultation with MassDEP and BWSC, MassDOT would develop an 
I/I plan to mitigate for increased flows at the South Station site. BWSC indicates that any piping that is 
hydrologically connected to the mains in the vicinity of the project site potentially could meet I/I 
requirements. Potential I/I mitigation sites include Dorchester Avenue and the North End neighborhood of 
Boston. As design progresses, MassDOT would investigate opportunities where improvements to existing 
sewer lines could be made to meet I/I policy, which requires mitigation at a 4:1 ratio: For every one 
gallon of flow into the system due to the new development, four gallons of inflow must be removed from 
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the system. Due to the low amount of wastewater anticipated to be generated from the layover facility 
sites (below MassDEP’s 15,000 gpd threshold), they would be exempt from MassDEP’s I/I offset 
requirements. 


4.6.4. | Regulatory Consistency 
Clean Water Act 


The Charles River has an existing TMDL for pathogen impairments. Major contributors to the pathogen 
impairments to the Charles River include CSOs, sanitary sewer overflows (SSO), and sewer pipes 
connected to storm drains.*° Wastewater from the Beacon Park Yard site would discharge to a combined 
sewer system. MassDOT would coordinate with BWSC and MWRA to determine the impact of the 
increase wastewater discharges on the potential CSOs downstream and determine if any on-site mitigation 
measures are warranted. On-board sanitary facilities and on-site sanitary sewer systems would be 
designed to eliminate the potential of pathogen sources reaching the Charles River. 


The Neponset River has an existing TMDL for bacteria impairments. Major contributors to the bacteria 
impairments to the Neponset River include leaking sanitary sewers.*’ Wastewater from the site would 
discharge to a separate sanitary sewer system. On-board sanitary facilities and on-site sanitary sewer 
systems would be designed to eliminate the potential of pathogen sources reaching the Neponset River. 


MWRA and BWSC Requirements 


According to MWRA Sewer Use Rules and Regulations, 360 CMR 10.00, a Sewer Use Discharge Permit 
would be required at the South Station site due to the increased flow of more than 50,000 gpd. New 
sewer infrastructure and connections to existing infrastructure would be designed and constructed in 
accordance with MWRA’s and BWSC’s governing regulations. Due to the volume and nature of the 
discharge, a Sewer Use Discharge Permit would not be required for the layover facility sites. 


As outlined in the MWRA Sewer Use Rules and Regulations, an MWRA 8 (m) Permit will be required. 
This is required when other entities will be performing construction activities within an easement or any 
other property interest held by the MWRA. Due to the need to connect to and extend sewer lines at both 
South Station and the layover sites, this permit will be required. 


According to MassDEP regulations, 314 CMR 7.00 a Sewer Extension/Connection Compliance 
Certification would be required for the construction, maintenance, modification or use of any sewer 
system extension or connection. 


New sewer infrastructure and connections to existing infrastructure would be designed and constructed in 
accordance with BWSC’s governing regulations, including the sanitary, combined sewers and storm 
drains. MassDOT would coordinate with the BWSC on the design of the proposed mains and 
connections to the sewer system and would submit a site plan for review as the design progresses. 


4.7. Transportation 


This section provides an overview of the existing and proposed regional and local transportation services 
utilizmg South Station, including existing services, ridership, and capacity, and impacts of proposed 


°6 MassDEP 2007. Total Maximum Daily Load for Nutrients in the Lower Charles River Basin, CN 301.0. Available at: 


http:/Avww.mass. gov/eea/docs/dep/water/resources/a-thru-m/charlesp.pdf 


“" MassDEP, 2002. Total Maximum Daily Loads of Bacteria for Neponset River Basin. Available at: 
http:/Avww.mass. gov/eea/docs/dep/wat er/resources/n-thru-y/nep onset.pdf 
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ridership upon the public transportation system. Public transportation infrastructure relative to South 
Station encompasses Amtrak intercity and MBTA commuter rail service, MBTA rapid transit service, 
MBTA local bus service, and private carrier bus service. 


Additional information is contained in three transportation technical reports provided in Appendix 9. 
Appendix 9 - Ridership Forecasting Technical Report presents existing and proposed public 
transportation system ridership. Appendix 9 - Transit Capacity Analysis Technical Report provides 
analysis of ridership capacity and crowding along each line serving South Station, as well as the impact of 
ridership increases on station crowding at South Station and nearby downtown area stations. The 
Appendix 9 - Pedestrian Circulation Analysis Technical Report presents the impacts of projected 
ridership increases at South Station based upon pedestrian level-of-service (LOS)?* on the MBTA’s 
commuter rail and rapid transit facilities at the station. 


4.7.1. Existing Conditions 
Overview 


All 13 intercity and commuter rail tracks at South Station are fully utilized by Amtrak and the MBTA. 
Similarly, all 29 bus gates are assigned to one of the eleven private bus companies operating at the bus 
terminal. As shown in Table 4-13, South Station currently handles approximately 128,000 daily combined 
Amtrak, MBTA, and intercity/commuter bus boardings and alightings. 


Table 4-13—Existing Conditions Daily Combined South Station Boardings and Alightings, 2012 


Amtrak an F Intercity/ 
Commuter : Red Silver Local seat ; 
Amtrak x Commuter ; ‘ Commuter Total: 
Rail z Line Line Bus 
Rail Total? Bus 


Existing 4,100 42,000 46,000 | 54,000] 12,700] 2,900 12,200 | 128,000 
Conditions 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 
Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 
a T otal values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded T otal ridership results presented in this table. 


South Station and the railroad right-of-way are owned by the MBTA, with agreements in place with 
Amtrak for train dispatching and certain elements of maintenance and operations. Both Amtrak and the 
MBTA are severely limited in their ability to ncrease service or offer new services due to the constrained 
size and configuration of the station and terminal facilities. Regionally, future growth in rail service is 
anticipated by the MBTA and Amtrak. By the year 2035, Amtrak projects 40 weekday intercity round 
trips to and from South Station, representing a 100% service increase above its current levels. 


Amtrak Service 


Amtrak operates the 457-mile Northeast Corridor (NEC) between Washington, D.C. and Boston. The 
MBTA owns the 38 miles between the Massachusetts/Rhode Island border and South Station over which 
Amtrak operates. Table 4-14 summarizes Amtrak’s service at South Station. 


*8P edestrian level-of-service (LOS) is a qualitative measure used to characterize the operating conditions of a transportation service as perceived 
by its users. 
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Table 4-14—Amtrak Service at South Station 


Aaa! Destination Major Cities Served Mdaesietl 
Round Trips 


Boston — Providence — New Haven— New 
Acela Express Washington, DC | York— Philadelphia — Baltimore — 10 
Washington, D.C. 


Boston — Providence — New Haven— New 


Northeast Newport News/ | York — Philadelphia — Baltimore — 
Regional Lynchburg, VA _| Washington, D.C. — Lynchburg / Richmond — 
Newport News 


Lake Shore Chiease i Boston — Albany — Buffalo — Cleveland — 1 
Limited S Toledo — Chicago 


Source: www.amtrak. www.amtrak.com. 


MBTACommuter Rail Service 


There are eight MBTA commuter rail routes serving South Station. Each weekday, South Station serves 
approximately 42,000 commuter rail passenger boardings and alightings, which are listed by route in 
Table 4-15. The minimum weekday span of service for commuter rail is 7:00 a.m. to 10:00 p.m. per the 
MBTA’s Service Delivery Policy. On weekdays, commuter rail trains leave South Station as early as 4:00 
a.m. and arrive at South Station as late as 1:30 a.m.*? Scheduled commuter rail headways*° vary by route 
and time of day. Per the Service Delivery Policy, the minimum weekday frequency of service for 
commuter rail is three trips in the peak direction during the morning peak and evening peak periods, and 
one trip in each direction every three hours during all other periods. 


Table 4-15—Existing Weekday MBTA Commuter Rail Boardings and Alightings at South Station 
Inbound Outbound Total Boardings 
MBTA Route Alightings at Boardings at & Alightings 
South Station SouthStation at South Station 
Fairmount Line 
Framingham/ Worcester Line 
frankin Dine 
Greenbush Line 
Kingston/Plymouth Line 
Middleborough/Lakeville Line 
Needham Line 
Providence/Stoughton Line 
Total 


Source: CT PS, MBTA Commuter Rail Passenger Count Results, December 21,2012. 


MBTARapid Transit Service 


The MBTA’s rapid transit system consists of heavy rail, light rail and bus rapid transit (BRT) service. The 
Orange Line, Blue Line, and Red Line comprise the heavy rail services. The MBTA’s light rail service 
consists of the Mattapan Line, running between Ashmont and Mattapan, and the Green Line. The 
MBTA’s BRT service consists of the Silver Line 1, 2, 4 and 5 routes. 


The Red Line has two branches that serve South Station, both of which begin at Alewife Station in 
Cambridge. The Red Line provides service through Cambridge, Downtown Boston, South Boston, 


°° Based on published MBT A weekday commuterrail schedules, accessed April 2014. www.mbta.com 
3° Headway is the scheduled time interval between any two revenue vehicles operating in the same direction ona route. 
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Dorchester, Quincy and Braintree. The MBTA’s rapid transit system is interconnected; therefore, all 
rapid transit lines provide linkages via the Red Line to South Station. Existing Red Line ridership at 
South Station totals approximately 54,000 combined weekday boardings and alightings. 


Table 4-16 shows the Silver Line | and Silver Line 2 that serve South Station and provide service to 
Logan Airport and the Design Center in the Boston Marine Industrial Park, respectively. The Silver Line 
4 provides service from South Station (at Essex Street and Atlantic Avenue, across from the existing 
station headhouse) to Dudley Square. 


Table 4-16—Existing Weekday MBTA Bus Rapid Transit Boardings and Alightings at South Station 
Total Boardings and 


Alightings at South Station 
Silver Line 1 — Logan Airport — South Station via Waterfront 12.700 
& Silver Line 2— Design Center — South Station via Waterfront : 


Silver Line 4— Dudley Station — South Station at Essex Street via 2.208 
Washington St : 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
a Per Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 


MBTALocal Bus Service 
Local bus service connections at South Station include six local bus routes that stop immediately adjacent 
to the South Station headhouse on Summer Street. Table 4-17 presents the current level of weekday 


boardings and alightings at bus stops in the vicinity of South Station. 


Table 4-17—Existing 


Weekday MBTA Local Bus Boardings and Alightings at South Station 
Total Boardings and 
Alightings at South Station 


South Station 
& South Station : 


Route 11 — City Point - Downtown Bay View Route i; —— -405. ——_.__./ 
Route 448 — Marblehead — Downtown Crossing via Paradise Road aa ae, 
Route 449 — Marblehead — Downtown Crossing via Paradise Road 


Route 459 — Salem Depot — Downtown Crossing via Logan Airport 109 
& Central Square, Lynn 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


Route 


Private Intercity(;Commuter Bus Service 


There are 11 privately owned bus companies that operate services out of the South Station Bus Terminal, 
which is located directly over the rail tracks. The bus terminal has a total of 29 gates and is owned by the 
MBTA, with property management services contracted to a private company. Private bus carriers 
operating out of the bus terminal provide commuter services between South Station and the surrounding 
Greater Boston area, as well as nearly 24-hour intercity service to locations in New England and beyond, 
including substantial express service to New York City. 
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4.7.2. | Potential Impacts 


This section presents projected ridership at South Station and assesses transportation system impacts 
associated with the SSX project alternatives, including the No Build and Build Alternatives. Future 
conditions are presented for 2025, the project’s approximate opening year; and 2035, the horizon year. 


Ridership 


Projected ridership data were provided by the Central Transportation Planning Staff (CTPS) and 
Amtrak.*! The 2035 travel demand forecasts provided by CTPS assume the implementation of several 
transportation projects by 2035, consistent with the currently adopted RTP of the Boston Region 
Metropolitan Planning Organization (MPO). In addition, MassDOT adjusted the CTPS results to include 
Silver Line Gateway ridership.** Using methodology developed by CTPS, MassDOT estimated the 2025 
ridership based on projected household and employment growth. Details of the methodology used to 
develop ridership data are provided in Appendix 9 - Ridership Forecasting Technical Report. 


Table 4-18 presents the 2025 projected ridership at South Station in the No Build Alternative and the 
joint/private development Build Alternatives, compared to existing conditions. 


Table 4-18—2025 Daily Combined South Station Boardings and Ali 
Joint/Private MBTA Amtrak and MBTA MBTA MBTA Intercity/ 
Development Amtrak Commuter Commuter Red Silver Local Commuter Total® 
Alternative Rail Rail Total? Line ne Bus 
9 
3 
x 
» 


Li 
Existing 4,100 42,000 46,000 | 54,000 | 12,700 12,200 | 128,000 
Conditions 
5,200 53,000 58,000 | 68,000 | 22,800 12,700 | 165,000 


Alternative | 8,100 65,000 74,000 70,000 | 23,200 12,500 183,000 
Alternative 2 8,100 66,000 74,000 70,000 | 23,200 12,700 183,000 
Alternative 3 8,100 67,000 75,000 72,000 | 23,600 13,100 187,000 


Source: Final SSX Ridership Results provided in Appendix 9 — Ridership Forecasting Technical Report. 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and T otal results, which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded T otal ridership results presented in this table. 


Total weekday daily ridership at South Station in the 2025 No Build Alternative is forecasted to be 
165,000 passenger boardings and alightings, a 29% increase over 2012 existing conditions. Projected 
ridership growth between 2012 existing conditions and the No Build Alternative is expected due to area 
development, projected population and employment growth in the Boston region, and transit system 
enhancements. In the No Build Alternative, increased frequencies on the Fairmount Line would 
contribute to the projected growth in commuter rail ridership at South Station. The proposed Silver Line 
Gateway project, combined with projected land use changes along the various Silver Line corridors, 
would result in substantial increases to Silver Line ridership at South Station. 


In 2025, total South Station ridership (Amtrak intercity rail; MBTA commuter rail, rapid transit and local 
bus; and intercity/commuter bus) for the SSX project Build Alternatives would increase to approximately 


3! Amtrak. South Station Boston Expansion Project Projected Intercity Train Movement and Ridership Data to Support the Evaluation of Yard 
and Train Servicing Needs and Pedestrian Modeling of the Station. September 26, 2013. 

*? The Silver Line Gateway project is not included in the currently adopted RT P. The proposed Silver Line Gateway project will extend Silver 
Line BRT service from the Seaport District to Chelsea via East Boston. From South Station, the proposed Silver Line Gateway route will follow 
the existing Silver Line route into the Seaport District; connect to the Blue Line and East Boston neighborhoods at Airport Station; and then 
continue into Chelsea where the route will travel in a newdedicated busway serving four newstations at Eastem Avenue, Box District, 
Downtown Chelsea, and Mystic Mall. 
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183,000 to 187,000 daily combined boardings and alightings, an increase of 11% to 13% over 2025 No 
Build condition ridership. Of the total ridership, Amtrak and MBTA commuter rail ridership would 
increase to approximately 74,000 to 75,000 daily combined boardings and alightngs in the Build 
Alternatives, a 28% to 29% increase over 2025 No Build condition ridership. This increase is directly 
attributable to increased commuter rail and Amtrak intercity rail service made possible by the expansion 
of South Station. Land use changes corresponding to the proposed joint/private development in 
Alternatives 2 and 3 would result in total ridership increases of approximately 2% or less as compared to 
Alternative 1. 


Table 4-19 presents the 2035 projected ridership at South Station in the No Build Alternative and 
joint/private development Build Alternatives, compared to existing conditions. 


Table 4-19—2035 Daily Combined South Station Boardings and Alightings 
Joint/Private MBTA Amtrak and MBTA MBTA MBTA Intercity/ 
Development Amtrak Commuter Commuter Red Silver Local Commuter 
Alternative Rail Rail Total? Line ne Bus Bus 

> 

5) 


Total? 


li 
Existing 4,100 42,000 46,000 | 54,000 | 12,700 | 2,900 12,200 | 128,000 
Conditions 
‘e 2a 5,500 56,000 61,000 | 72,000 | 25,600 | 3,800 12,800 | 175,000 
ternative 


9300 | 72,000 | 81,000 | 74,000 | 26,100 | 3,800 | 12,600 | 198,000 
9,300 | 72,000 | 81,000 | 75,000 | 26,200 | 3,900 [| 12,800 | 199,000 
9,300 | 74,000 | 83,000 | 77,000 | 26,700 | 4,000 | 13300 | 203,000 


Source: Final SSX Ridership Results provided in Appendix 9 — Ridership Forecasting Technical Report. 
Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 
a T otal values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded T otal ridership results presented in this table. 


By 2035, the No Build Alternative would result in approximately 175,000 daily combined boardings and 
alightings at South Station, a 37% increase over existing conditions. In 2035, total South Station 
ridership (Amtrak intercity rail; MBTA commuter rail, rapid transit and local bus; and intercity/commuter 
bus) for the SSX project Build Alternatives would result in approximately 198,000 to 203,000 daily 
combined boardings and alightings, a 13% to 16% increase over 2035 No Build condition ridership. Of 
the total ridership, Amtrak and MBTA commuter rail ridership would increase to approximately 81,000 to 
83,000 daily combined boardings and alightings in the Build Alternatives, a 33% to 36% increase over 
2035 No Build condition ridership. Similar to the 2025 conditions, projected ridership growth between 
the No Build Alternative and the Build Alternatives is directly attributable to increased commuter rail and 
Amtrak intercity rail service made possible by the expansion of South Station. Additionally, land use 
changes corresponding to the proposed joint/private development in Alternatives 2 and 3 would result in 
total ridership increases of approximately 3% or less as compared to Alternative 1. 


Transit Capacity 


MassDOT assessed the impacts of the predicted increase in ridership at South Station due to the Build 
Alternatives upon future capacity on the MBTA’s commuter rail, rapid transit, and local bus routes. 
MassDOT also evaluated how projected ridership increases would affect station and platform capacities 
for MBTA operations both within South Station and at key stations within the downtown core of the 
MBTA rapid transit system, consisting of Park Street, Downtown Crossing, State Street and Government 
Center stations. MassDOT compared projected ridership demands to available vehicle capacities as 
identified by the MBTA’s Service Delivery Policy,** which defines levels of crowding that are acceptabk 


33 Massachusetts Bay Transportation Authority. Service Delivery Policy. June 2,2010. www.mbta.com 
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by time period and mode of transportation. The assessment included a station capacity analysis of South 
Station, including an analysis of projected pedestrian flows resulting from the SSX project alternatives. 
Details of the methodology and results are provided in Appendix 9 - Transit Capacity Analysis Technical 
Report. 


None of the Build Alternatives would result in crowding impacts to rapid transit or local bus routes that 
would exceed the MBTA’s Service Delivery Policy maximum load more than impacts anticipated in the 
No Build Alternative. In all of the 2035 alternatives (No Build and Build), loading on the Silver Line 4 
and Silver Line 5 BRT routes is anticipated to exceed Service Delivery Policy capacity. The projected 
overcrowding on the Silver Line 4 and Silver Line 5 routes, however, is due to growth in the No Build 
Alternative, and is not a result of the SSX project. Ridership growth between 2012 existing conditions 
and the 2035 No Build Alternative is anticipated due to forecasted growth in population, households, and 
employment, as well as changes in land use and transit services, including increased frequencies on the 
Fairmount Line and the proposed Silver Line Gateway project. There would be no additional impacts to 
Silver Line passenger crowding as a result of the SSX project. 


For commuter rail, 2035 Build Alternative passenger loading on the outbound Canton/Stoughton/South 
Coast Rail Line 1s projected to exceed the MBTA Service Delivery Policy’s acceptable level of crowding 
during the peak evening hour. Over the entire three-hour evening peak period, however, there would be 
more than sufficient capacity to accommodate the projected passenger load demands. However, as South 
Coast Rail operations are further defined, minor schedule adjustments could be made to provide 
additional capacity during the peak hour and alleviate any capacity issues during the maximum load time. 


SSX project-related ridership increases at stations in the Downtown core (Park Street, Downtown 
Crossing, Government Center and State Street) would be imperceptible. At these stations, additional 
daily boardings and alightings due to the Build Alternatives would represent a less than 1% increase 
above 2035 No Build Alternative conditions. 


Pedestrian flow increases at South Station due to the Build Alternatives would be more substantial, and 
would result in a 2% to 4% increase in daily Silver Line platform activity (measured in passenger 
boardings and alightings) above the 2035 No Build Alternative conditions. The Build Alternatives would 
increase passenger activity on South Station’s Red Line platforms by up to 6% above No Build 
Alternative levels. 


Pedestrian Circulation 


A detailed analysis of pedestrian circulation LOS at South Station was conducted for existing conditions, 
the 2035 No Build Alternative, and 2035 Alternative 3 conditions. Pedestrian LOS designations range 
from LOS A (best case; free flow) to LOS F (worst case; walking speeds are severely restricted with 
frequent, unavoidable contact with others). Pedestrian LOS was evaluated for existing and new 
commuter and intercity rail platforms, passenger waiting areas adjacent to existing and new platforms 
(rail head concourse), vertical circulation elements (stairs and escalators), and existing Red Line and 
Silver Line platforms. For purposes of this analysis, Alternative 3 assumes a single level intercity and 
commuter rail concourse. 


Alternative 3 would result in a poor LOS (LOS E/F) on the existing at-grade commuter and intercity rail 
platforms. As compared to the worst case platform conditions in the No Build Alternative, which range 
from LOS C to LOS F, the poor LOS on existing commuter and intercity rail platforms would occur more 
frequently in Alternative 3 due to the increased number of trains and ridership. An average LOS (LOS C) 
would be experienced on new commuter rail and intercity rail platforms in Alternative 3. This does not 
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take into account any improvements that would be made as a part of the design of an expanded South 
Station. 


Passengers waiting within the concourse area adjacent to the existing platforms in Alternative 3 would 
experience a poor LOS (LOS E/F), compared to LOS D or better for the concourse areas in the No Build 
Alternative. In Alternative 3, passengers waiting adjacent to the new platforms would experience an 
acceptable LOS (LOS D or better). 


LOS on vertical circulation elements in Alternative 3 would be slightly worse as compared to the No 
Build Alternative. Despite this reduction, an acceptable LOS (LOS D) or better is maintained throughout 
the morning and evening peaks. 


Compared to the No Build Alternative, Alternative 3 would result in a slightly reduced LOS on the Red 
Line and Silver Line platforms. On the Red Line platforms, Alternative 3 would achieve LOS D (an 
acceptable peak hour LOS for a facility similar to South Station) or better during the morning and evening 
peak hours. On the Silver Line platforms, Alternative 3 would achieve an average LOS (LOS C) or better 
during the morning and evening peaks. Additional information is provided in Appendix 9 - Pedestrian 
Circulation Analysis Technical Report. 


4.7.3. Mitigation Measures 


Mitigation measures would minimize the potential negative impacts resulting from the SSX project. 
Project-related impacts consist of impacts resultng from the Build Alternatives that would exceed 
impacts that would otherwise occur in the No Build Alternative. 


Through the preliminary engineering stage of the SSX project, the station design for the Build 
Alternatives would mitigate areas of congestion and poor pedestrian LOS, including projected pedestrian 
congestion on at-grade rail platforms and within the rail head concourse, by providing improved 
pedestrian circulation accommodations. Additionally, as design advances, MassDOT would consider the 
potential for an elevated intercity and commuter rail concourse level that facilitates mid-platform 
boarding and alighting during normal operations, thereby reducing the overall congestion level on the 
platforms and concourses. 


No additional mitigation measures would be required to address capacity constraints beyond minor 
schedule adjustments recommended to peak period commuter rail service. 


4.8. Traffic — Vehicles, Pedestrians, and Bicycles 


This section addresses vehicular, pedestrian and bicycle traffic in and around South Station and the three 
layover facility sites. Assessment of external circulation in the vicinity of South Station includes 
roadways, intersections, bus stops, pedestrian accommodations, and bicycle facilities. Assessment of 
external circulation in the vicinity of the layover facility sites cludes roadways and intersections. LOS 
is the traffic engineering metric used to rate the operational qualities of a roadway or intersection. LOS 
designations range from A to F; with LOS A representing the best operating conditions (free flow), and 
LOS F representing the worst operating conditions (congestion). This section also includes a safety 
assessment relative to vehicles, pedestrians, and/or bicycles. 


The SSX project traffic study areas include key roadways and 21 intersections located in the vicinity of 
South Station and five key intersections located in the vicinity of the three layover facility sites. The study 
area intersections were selected in coordination with the Boston Transportation Department (BTD) and 
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the Boston Redevelopment Authority (BRA). Trip generation, mode share,** vehicle occupancy, and 
parking ratios were developed in coordination with BTD and CTPS. MassDOT coordinated with the 
BRA to identify BRA-approved, reviewed, or ongoing developments in the SSX project study areas. 
CTPS provided travel demand forecasts, including traffic demand and growth projections. Detailed 
information is contained in Appendix 9 - Traffic Analysis Technical Report. 


4.8.1. Existing Conditions 
South Station Site 


Typical of a busy downtown area, the South Station area has high levels of vehicle, pedestrian, and 
bicycle activity during the morning and evening peak hours coinciding with commuter traffic. 


Roadways and Vehicular Traffic 


Figure 4-13 presents the key roadways and 21 intersections evaluated in the South Station traffic study 
area, which are described nn Appendix 9 - Traffic Analysis Technical Report. The primary roadways in 
the vicinity of South Station are Atlantic Avenue, Dorchester Avenue, Summer Street, and the South 
Station Connector. The three most heavily traveled roadways in the immediate vicinity of South Station 
are Summer Street, Kneeland Street, and Congress Street. These roadway volumes are depicted in Figure 
4-13. 


South Station generates 5,400 vehicle trips per day, consisting of 3,400 curbside trips along Atlantic 
Avenue (1,700 arriving and 1,700 departing trips), 1,400 passenger vehicles to and from the high 
occupancy vehicle (HOV) parking deck, and 600 bus trips to and from the bus terminal. Curbside activity 
along Atlantic Avenue has a major influence on traffic flow. The 3,400 curbside trips along Atlantic 
Avenue include 1,900 taxicab trips and 1,500 trips made by passenger vehicles and commercial delivery 
vehicles, all of which are competing for limited curb space along Atlantic Avenue. On a typical weekday, 
13% of the traffic on Atlantic Avenue is for curbside operations. During the peak hours, congestion on 
Atlantic Avenue caused by heavy commuter traffic volumes is exacerbated by the curbside activity. 


Pedestrians 


Pedestrian counts conducted in 2012 and 2013 indicate that in the morning peak hour surge (between 8:00 
and 9:00 a.m.), approximately 2,430 pedestrians travel from South Station to Dewey Square Plaza at the 
street level. In the evening peak hour surge (between 5:00 and 6:00 p.m.), approximately 2,330 
pedestrians travel from Dewey Square to South Station at street level. The majority of pedestrians leaving 
South Station cross Atlantic Avenue, and many of these pedestrians proceed to cross Summer Street 
toward Dewey Square Plaza in very large surges, corresponding to commuter rail train arrivals. 


Of the pedestrians headed to the Dewey Square Plaza, many do not cross at the crosswalk across Summer 
Street, but choose to cross diagonally. The pedestrian behavior from South Station to Dewey Square is 
considerably influenced by the signal phasing: if the signal phasing is favorable, most pedestrians cross 
from South Station to the Dewey Square plaza using the crosswalks. If the signal phasing is not favorable, 
most pedestrians do not wait for the walk phase and execute a diagonal crossing across Summer Street. 
This identical pattern, in reverse, occurs in the evening peak. 


*4 Split of drivers, pedestrians, bicyclists, and transit users. 
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Figure 4-13—Key Roadway Intersections in the South Station Traffic Study Area 
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There is no pedestrian access allowed along the private portion of Dorchester Avenue, extending from a 
gate at MassDOT Vent Building #1 to a gate just south of the parking area and entrance to the retail 
portion of the USPS facility. Over this portion of Fort Point Channel, the Harborwalk does not exist. At 
the southern portion of the South Station site, the Harborwalk connects to the Rolling Bridge Park and the 
South Bay Harbor Trail. North of the site, the Harborwalk follows the public portion of Dorchester 
Avenue north of Summer Street. 


Bicyclists 


Growth in bicycle transportation in the Boston metropolitan area has increased substantially over the past 
decade. Bicycle counts conducted in September 2012 and 2013 indicate peak hours similar to 
pedestrians. The highest bicycle volumes in the area were observed on Essex Street, with 63 bicycles 
turning left onto Atlantic Avenue in the morning peak hour, and on Summer Street adjacent to South 
Station, with 63 bicycles riding westbound in the evening peak hour. A notable number of bicyclists 
cross Fort Point Channel along Summer Street, Congress Street, and Seaport Boulevard. On these three 
roadways, there were 240 bicyclists in the morning peak hour and 130 bicyclists in the evening peak hour. 
Bicyclists were also observed in both the morning and evening peak hours along Kneeland Street in the 
vicinity of the I-90/I-93 highway access ramps. 


Hubway is the Boston area’s bicycle sharing system, providing more than 1,300 bicycle at 140 stations 
throughout Boston, Brookline, Cambridge, and Somerville. Hubway’s bicycle sharing system has a 
seasonal bicycle station located along Atlantic Avenue at South Station where 47 bicycle slots are 
available. Comparing August 2011 to August 2013, use of the Hubway station increased from 4,010 
monthly trips to 8,200 monthly trips, an increase of 104%. A review of the entire Hubway system use in 
the downtown area from October 2012 to October 2013 indicates that South Station consistently ranks as 
the busiest or second busiest station in the entire system, with 59,800 annual bicycle trips beginning or 
ending at South Station, representing 3% to 5% of the total Hubway system use. 


Roadway/intersection Level of Service 


Table 4-20, on the following page, presents the existing LOS for the South Station study area 
intersections (depicted in Figure 4-13). Typically, an overall LOS D or better is considered acceptable in 
an urban environment. Under existing conditions, the two unsignalized intersections in the South Station 
study area (Atlantic Avenue at East Street and Dorchester Avenue at West 2nd Street) operate at LOS D 
or better during the morning and evening peak hours. The majority of the 19 signalized intersections 
operate at an overall LOS D or better during the morning and evening peak hours. 


Safety Review 


MassDOT reviewed crash data records on the 21 study area intersections for January 2009 through 
December 2011°° to determine if safety concerns exist for vehicles, pedestrians, and/or bicyclists in the 
South Station area. Crash rates were calculated based on the number of crashes relative to the volume of 
traffic traveling through the intersection on a daily basis. Rates that exceed MassDOT’s average for this 
portion of the state (District 6)*° could indicate safety or geometric issues that warrant further 
examination. Within the study area, all intersections were below the average crash rate for District 6. 


°° Crash data records from January 2009 through December 2011 arethe most recent data available. 
*© The average District 6 crash rate is 0.76 for signalized intersections and 0.58 for unsignalized intersections. 
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Table 4-20—Existing Conditions South Station Area Intersections — Levels of Service 
Morning Peak Hour Evening Peak 
Overall LOS Hour Overall LOS 


Intersection 


1. Congress Street at Dorchester Avenue 
2. Summer Street at Dorchester Avenue 
3. Atlantic Avenue at I-93 On-Ramp / Seaport 
Boulevard 
4. Atlantic Avenue at Congress Street 
5. Purchase Street at Congress Street 
6. Atlantic Avenue at Summer Street 
7. Purchase Street at Summer Street 
8. Atlantic Avenue at Essex Street 
9. Surface Road at Essex Street/Lincoln Street 
10. Atlantic Avenue at East Street (unsignalized) 
11. Atlantic Avenue at Beach Street 
12. Atlantic Avenue at Kneeland Street 
13. Kneeland Street at Lincoln Street 
14. Surface Road at Kneeland Street 
15. Lincoln Street at South Station Connector 
16. Surface Road at South Station Connector 
17. Dorchester Avenue at West 2"¢ Street (unsignalized) 
18. Dorchester Avenue at West Broadway/Traveler 
Street 
19. Dorchester Avenue at West 4" Street 
20. Purchase Street at I-93 Off Ramp/Seaport Boulevard 
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21. Congress Street at A Street/Thompson Place 


Layover Facility Sites 


Traffic data were collected at the three layover facility sites to assess how well the site driveways handle 
traffic entering and exiting the sites. In addition to the morning and evening peak periods, traffic 
assessments at the layover facility sites included a midday condition, since the layover facilities are 
expected to be more active during the midday than during peak commuter periods. During the morning 
and evening peak hours, most trains are in service and are not dwelling at a layover yard. 


Overall, the layover facilities would generate six or fewer net new vehicle trips during commuter morning 
and evening peak hours, amounting to less than one vehicle trip every 10 minutes. The midday peak hour 
would be the highest generating time, with 26 net new trips at Beacon Park Yard, 24 net new trips at 
Widett Circle, and 14 net new trips at Readville - Yard 2. Midday layover facility traffic generation would 
amount to approximately one vehicle trip every three minutes. 


Widett Circle 


Two intersections were assessed in the vicinity of Widett Circle: Frontage Road/Widett Circle Access 
Road, and Widett Circle/Widett Circle Access Road. Operations at Widett Circle show an overall 
intersection LOS A at the signalized Frontage Road/Widett Circle Access Road intersection during all 
peak hours. The Widett Circle Access Road operates at LOS C during all peak hours. The unsignalized 
intersection of Widett Circle and Widett Circle Access Road operates at LOS A throughout the day, with 
all approaches also operating at LOS A. 
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Beacon Park Yard 


The Cambridge Street/Lincoln Street intersection was assessed in the vicinity of Beacon Park Yard. 
Beacon Park Yard at Cambridge Street and Lincoln Street operates at an overall intersection LOS C or 
better during all peak hours. With the exception of the Cambridge Street eastbound approach, individual 
approaches operate at LOS D or better, which is considered acceptable operating conditions within the 
City. The Cambridge Street eastbound lane operates at LOS E during the morning peak period and LOS 
F during the evening peak period. 


Readville — Yard 2 


Two intersections were assessed in the vicinity of Readville — Yard 2: Hyde Park Avenue/Neponset 
Valley Parkway/Wolcott Court/Wolcott Square, and Wolcott Court/Layover Driveway. The Readville - 
Yard 2 signalized intersection of Hyde Park Avenue/Neponset Valley Parkway/Wolcott Court/Wolcott 
Square operates at an overall LOS C during the morning peak period. All intersection approaches operate 
at LOS D or better. During the midday, the intersection operates at an overall LOS B. The evening peak 
period operates at an overall LOS D. The Neponset Valley Parkway westbound approach operates at 
LOS E during the evening peak hour; all other approaches operate at LOS D or better. The unsignalized 
intersection of Wolcott Court/Wolcott Street/Layover Driveway operates at LOS A throughout the day, 
with all approaches also operating at LOS A. 


Safety Review 


MassDOT reviewed crash data records for the three layover facility sites for January 2009 through 
December 2011°’ to determine if safety concerns exist for vehicles, pedestrians, and/or bicyclists in the 
vicinity of the three layover facility sites. Crash rates were calculated based on the number of crashes 
relative to the volume of traffic traveling through the intersections on a daily basis. Rates that exceed 
MassDOT’s average District 6 rate** could indicate safety or geometric issues that warrant further 
examination. All intersections at the layover facility sites were below the average crash rate for District 6, 
indicating that based on the volume of traffic traveling through the intersections, the crash frequency is 
below average. 


4.8.2. Potential Impacts 


The SSX project would provide substantial benefits to vehicular traffic, pedestrians, and bicyclists in all 
of the Build Alternatives. 


Relieving Curbside Congestion on Atlantic Avenue 
The SSX project could address curbside congestion on Atlantic Avenue: 


e Dorchester Avenue would be configured to handle curbside activity along the length of the new 
headhouse on the southbound side of the newly opened street. This curb space could 
accommodate taxicabs, drop-off, pick-up, MBTA buses, and private shuttles, and could provide 
significant relief to Atlantic Avenue. 

e In Alternatives 2 and 3, a new service road would link the back of the expanded station with the 
South Station Connector, the existing elevated roadway linking Surface Road and Lincoln Street 
with the bus terminal and parking deck. The South Station Connector Extension would siphon a 


57 Crash data records from January 2009 through December 2011 arethe most recent data available. 
*8 The average District 6 crash rate is 0.76 for signalized intersections and 0.58 for unsignalized intersections. 
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portion of taxicabs, and pick-up/drop-off activity to and from Interstate 90 (I-90) and Interstate 93 
(I-93) from Atlantic Avenue. 


Separating Vehicular and Non-Vehicular Traffic 
The SSX project would improve the separation of vehicle traffic from non-vehicular traffic: 


e The reopening of Dorchester Avenue would prioritize pedestrian and bicycle accommodations on 
the Fort Point Channel side of the roadway, separated from the vehicular curbside activity at the 
new station headhouse on Dorchester Avenue. Prioritizing pedestrian and bicycle transportation 
options is a key element of MassDOT’s Healthy Transportation Compact (HTC) Directive. 

e In Alternatives 2 and 3, the South Station Connector Extension, the new service road linking the 
back of the expanded station with the South Station Connector, would better separate South 
Station taxicab and drop-off/pick-up activity at the upper level from street level pedestrian and 
bicycle activity. 


Enhancing the Pedestrian Experience 


The SSX project would include enhancements to the pedestrian realm through the reopening of 
Dorchester Avenue as a public street, which would present an opportunity to extend the Harborwalk along 
the entire stretch of Fort Point Channel, and provide pedestrian access from the South Boston Waterfront. 


Improving Bicycle Infrastructure 
The SSX project would leverage its location as a major bicycle hub by improving bicycle infrastructure: 


e The reopened segment of Dorchester Avenue would include a new cycle track, buffered from 
traffic and running parallel to the newly created Harborwalk along Fort Point Channel. The cycle 
track would be approximately one-half mile long. 

e The proposed cycle track would seamlessly connect with existing bicycle infrastructure and the 
future plans by the City, mcluding the South Bay Harbor Trail and the Summer Street Corridor 
cycle track. The Dorchester Avenue cycle track would also complement the Hubway station 
located at South Station, which is one of the City’s busiest bicycle share hubs. 

e The project would provide an opportunity for Hubway to expand at South Station by creating a 
second bicycle dock on the east side of the station to supplement the existing 47-slot dock on the 
west side of the station. 

e The new terminal headhouse would incorporate covered, secure bicycle storage facilities, 
conveniently located off of Dorchester Avenue. 


Minimizing Parking through Shared Parking Principles 


The SSX project would minimize parking, encourage BTD’s parking management program,*? and 
advance MassDOT’s GreenDOT program goal to promote healthy transportation and _ livable 
communities. Working collaboratively with the BTD, MassDOT adopted significantly reduced parking 
ratios to minimize parking and discourage driving to this major transit hub. The BTD parking ratio 
guidelines for the South Station area were reduced by more than half, thereby reducing parking spaces 
associated with the joint/private development by over 50%. In Alternatives | and 2, there would be a net 
decrease of parking on the South Station site. 


*°Boston Transportation Department, Access Boston 2000-2010, www.cityofboston. gov/transp ortation/accessboston/pdfs/parking_management.pdf 
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e Alternative 1 would not provide new or replacement structured parking. As a result, there would 
be a net decrease of 242 structured parking spaces on the site due to the relocation of the USPS 
facility. 

e Alternative 2 would provide approximately 234 structured parking spaces to accommodate 
approximately 660,000 square feet of private development, representing a net decrease of eight 
spaces over existing conditions. The location of the parking and the access points would be 
distributed between Dorchester Avenue and the new service road to avoid a single point of 
concentrated vehicular access/egress. Previously, MassDOT estimated a need for 693 spaces 
based on established BTD parking ratios for the area. MassDOT’s revised parking estimate 
represents a reduction of 458 spaces; the 66% reduction was achieved through coordination with 
the BTD to establish lower, transit-oriented, parking goals for the jomt/private development. 

e Alternative 3 would provide approximately 506 structured parking spaces to accommodate 
approximately 2 million square feet of private development, representing a net increase of 266 
spaces over existing conditions. Similar to Alternative 2, the location of the parking and the 
access points would be distributed between Dorchester Avenue and the new service road to avoid 
a single point of concentrated vehicular access/egress. Previously, MassDOT estimated a need for 
1,593 spaces based on established BTD parking ratios for the area. MassDOT’s revised parking 
estimate represents a reduction of 1,086 spaces; the 68% reduction was achieved through 
coordination with the BTD to establish lower, transit-oriented, parking goals for the joint/private 
development. 


4.8.3. Mitigation Measures 


This section provides an assessment of the proposed vehicular traffic, including pedestrians and bicycles, 
in the No Build and Build Alternatives, including mitigation measures. Future conditions were analyzed 
for 2025 and 2035. 


This section addresses impacts and mitigation at the South Station site. For all three layover facility sites, 
intersection traffic operations would not be degraded as a result of the layover facility operations in any of 
the Build Alternatives. Therefore, mitigation measures would not be required at the layover facility sites. 
All of the Build Alternatives would have very low passenger vehicle and service vehicle traffic generation 
for the layover facility sites. The layover facilities are projected to generate six or fewer vehicle trips 
during commuter morning and evening peak hours, amounting to less than one vehicle trip every 10 
minutes. During the midday, traffic generation would vary from one vehicle every three minutes to one 
vehicle every five minutes, depending on the site. 


Intersection Levels of Service 


Table 4-21 presents a comparison of the South Station study area intersections, comparing overall 
intersection LOS in the No Build Alternative and the three jomt/private development Build Alternatives 
in 2025 and 2035. In each alternative, the intersections are tallied by their LOS ratings. Additionally, 
seven new unsignalized intersections associated with the jomt/private development in Alternatives 2 and 
3 were assessed (these intersections would not exist in Alternative 1).In 2025, the majority of the seven 
new unsignalized intersections proposed in Alternatives 2 and 3 would operate at LOS A or B, and all 
would operate at LOS C or better. In 2035, the majority of the seven new unsignalized intersections 
proposed in Alternatives 2 and 3 would operate at LOS A or B. 
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Intersection and Roadway Mitigation 


MassDOT would implement intersection and roadway improvements to address LOS deficiencies, 
improve traffic flow, and increase pedestrian and bicycle mobility. Appendix 9 - Traffic Analysis 
Technical Report provides additional information. 


Table 4-21—South Station Area Intersections - Levels of Service, 2025/2035 
A.M. Peak Hour Overall P.M. Peak Hour Overall 
Intersection Capacity Intersection Capacity 
LOSDor LOSEor LOSDor LOS E or 
better LOS F better LOS F 


Alternative 


a The overall LOS rating applies with the exception of one approach, which operates at a lower LOS. 


Alternative 1 — Transportation Improvements Only 


The following roadway mitigation measures would address LOS deficiencies to vehicles, pedestrians, and 
bicycles in Alternative 1: 


Improve bicycle accommodations on Atlantic Avenue. Improve bicycle connectivity nto Dewey 
Square along Atlantic Avenue by providing a bicycle lane along the west side of Atlantic Avenue 
from Kneeland Street to Essex Street. 

Provide dedicated curbside space for taxicab, passenger drop-off, passenger pick-up, and shuttles 
along the reopened portion of Dorchester Avenue to address excessive curbside congestion along 
Atlantic Avenue. Reopening Dorchester Avenue to public access would present an opportunity to 
mitigate the curbside congestion on Atlantic Avenue and better accommodate private shuttles 
to/from the South Boston Waterfront/Innovation District. The conceptual layout for Dorchester 
Avenue would include accommodation for taxicabs, drop-off, pick-up, and private shuttles along 
the newly opened portion of Dorchester Avenue. As a result, there would be a 30 to 40% 
reduction in the curbside activity along Atlantic Avenue. 

Remove the six meters on Atlantic Avenue along the South Station side of the road. As a near- 
term mitigation that could be implemented immediately, curbside congestion on Atlantic Avenue 
would be reduced by eliminating the six parking meters along Atlantic Avenue at Kneeland Street 
and reprogramming the curb to accommodate drop-off or taxicabs. 


The following intersection improvements would improve traffic flow, reduce queuing, and improve 
pedestrian and bicycle mobility in Alternative 1: 


Atlantic Avenue at Summer Street. Mitigation to more efficiently accommodate pedestrians 
through Dewey Square would include restriping the shared left/through lane (to an exclusive 
through lane) and increasing the timing for the exclusive pedestrian crossing along with 
corresponding pavement markings to allow for diagonal pedestrian crossings. 

Purchase Street at Summer Street. Mitigation for additional pedestrians would include the 
addition of a crosswalk across Summer Street to improve pedestrian crossing options. 

Surface Road/Essex Street/Lincoln Street. Mitigation to improve existing intersection geometry 
would involve simplifying traffic movements to the extent possible and shortening crosswalks. 
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Additionally, due to the reopening of Dorchester Avenue in Alternative 1, signal timing changes and 
associated improvements would be required at the following intersections: Summer Street at Dorchester 
Avenue, Congress Street at Dorchester Avenue, Dorchester Avenue/West Broadway/Traveler Street, and 
Dorchester Avenue/West 4th Street. 


Alternatives 2 and 3 — Joint/Development Minimum and Maximum 
Build 


In addition to the intersection and roadway mitigation proposed in Alternative 1, Alternatives 2 and 3 
would require additional mitigation to offset additional vehicle traffic associated with the joint/private 
development. Signal timing and phasing adjustments and associated improvements are proposed at 10 
intersections to improve traffic flow, reduce queuing, and improve pedestrian mobility: 


Atlantic Avenue at Seaport Boulevard, 

Atlantic Avenue at Congress Street, 

Purchase Street at Congress Street, 

Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp, 
Lincoln Street at the South Station Connector, 

Surface Ramps at the South Station Connector, 

Atlantic Avenue at Congress Street, 

Atlantic Avenue at Summer Street, 

Kneeland Street at Lincoln Street, and 

Surface Road at Kneeland Street. 


Transportation Demand Management Measures 


The following list provides Transportation Demand Management (TDM) commitments for the SSX 
project for the Build Alternatives. 


Alternative 1 - Transportation Improvements Only 


Consistent with MassDOT’s efforts to reduce automobile dependency, numerous TDM commitments are 
proposed for the SSX project. TDM commitments for the SSX project in Alternative | would be as 
follows: 


e Incorporate bicycle parking in the new headhouse on Dorchester Avenue. 

e Work with the City of Boston to improve bicycle accommodations on Atlantic Avenue from 
Kneeland Street to Summer Street. 

e Allow for Hubway to expand its bicycle share program onto the reopened Dorchester Avenue, 
and incorporate an expanded Hubway station in the roadway design phase. 

e Improve pedestrian connections around and through the South Station site to the neighboring 
communities of the Leather District, Chmatown, the Downtown/Financial District, and the South 
Boston Waterfront/Innovation District. 

e Incorporate curbside space and a shuttle stop for private shuttles along Dorchester Avenue. 

e Construct one-half mile of the Harborwalk adjacent to Fort Point Channel, which would close the 
last remaining gap in Downtown Boston in a continuous waterfront walkway. 

e Provide electronic signage displaying transit schedule information. 

e Prepare a Construction Mitigation Plan (CMP) for BTD to minimize disruption in the area 
throughout construction. 
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e Participate in the U.S. EPA SmartWay Transport Program to increase energy efficiency and 
reduce greenhouse gas emissions. 


Alternatives 2 and 3 — Joint/Private Development Minimum and 
Maximum Build 


In addition to the TDM commitments proposed in Alternative 1, TDM commitments proposed in 
Alternatives 2 and 3 would be consistent with MassDOT’s HTC directive which promotes the needs of all 
transportation users. TDM commitments would be as follows: 
e Charge market rates for off-street parking spaces used by single occupant vehicle (SOV) drivers. 
e Provide car sharing parking (Zipcar or similar program) and carpool/vanpool designated parking 
spaces in any structured parking facilities. 
e Accommodate electric vehicle charging facilities within the structured parking. 
e Work with the BTD to conduct a post-development traffic monitoring program. The program 
would be conducted prior to the start of construction of each phase and repeated six months after 
the issuance of occupancy certificates. 


4.9. Air Quality 


This section presents a summary of project-related air quality impacts and potential mitigation measures 
for the SSX project. Project-related impacts would include emissions generated by locomotives entering 
and leaving the South Station Rail Terminal and related layover facilities, intercity buses from the South 
Station Bus Terminal, and vehicular traffic. 


Air quality assessments include regional and local components, each with specific study areas. The local 
component assessment includes a review of nearby traffic intersections that would be affected by motor 
vehicle traffic associated with the South Station site and the layover facility sites. Appendix 10 - Air 
Quality Technical Report provides additional information. 


4.9.1. Existing Conditions 


The federal Clean Air Act, as amended, (CAA and CAAA) establishes a set of National Ambient Air 
Quality Standards (NAAQS) for various criteria pollutants. Currently, there are NAAQS for seven 
criteria pollutants: ozone (O;), nitrogen dioxide (NO), carbon monoxide (CO), particulate matter (PMio 
and PM,;), sulfur dioxide (SO,), and lead (Pb). The Massachusetts Ambient Air Quality Standards 
(MAAQS) are identical to the NAAQS. 


MassDEP maintains a statewide network of monitoring stations that continuously measure pollutant 
concentrations in the ambient air. These stations provide data to assess compliance with the NAAQS and 
the MAAQS and to evaluate the effectiveness of pollution control strategies. For the most recently 
available full year of data (2012) at representative monitoring stations nearest to the SSX project corridor, 
there were two exceedances of the 8-hour O; standard and two exceedances of the Annual NO, standard. 
There were no exceedances in the air quality study area of any other NAAQS or MAAQS in 2012. 


U.S. EPA designates geographic regions in which measured ambient concentrations of air pollutants have 
exceeded the NAAQS as nonattainment areas. Areas of the country that have measured pollutant 
concentrations that are less than the NAAQS are designated attamment areas. The SSX project is 
located in Boston, Suffolk County, which is part of the Boston-Lawrence-Worcester Eastern 
Massachusetts Nonattainment area. Massachusetts was designated as a Serious Nonattainment Area with 
respect to the 1997 8-hour ozone standard of 0.08 parts per million (ppm). However, all air quality 
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monitors now show that Massachusetts meets the 1997 ozone standard statewide. U.S. EPA updated the 
8-hour ozone standard to 0.075 ppm in 2008, and designated Massachusetts as in attamment statewide 
except for Dukes County (Martha’s Vineyard) in 2011. 


Federally funded or approved projects, except those covered under the transportation conformity rule 
(U.S. EPA Transportation Conformity Rule (40 CFR 51 Subpart T)), located in nonattaimment areas must 
comply with the U.S. EPA General Conformity Rule (40 CFR 51 Subpart W). FRA activities are not 
covered under transportation conformity; General Conformity regulations apply. Therefore, a regional 
analysis of project-related direct and indirect emissions is required for purposes of demonstrating 
compliance with the General Conformity Rules. The General Conformity Determination will be provided 
in the Environmental Assessment, to be prepared by MassDOT pursuant to the National Environmental 
Policy Act (NEPA). 


Regional Emissions Inventories 


To demonstrate compliance with the U.S. EPA General Conformity Rules, which are applicable to 
Federal Railroad Administration (FRA) activities, a regional analysis of SSX project-related direct and 
indirect emissions was conducted. An emissions inventory is a listing, by source, of the amount of air 
pollutants discharged into the atmosphere for a given time period (typically one year). Project-related 
emissions inventories were prepared for volatile organic compounds (VOC), oxides of nitrogen (NOx), 
CO, PM)o/PM2 5, and SO>. 


South Station Site 


Table 4-22 presents the regional emissions inventory at the South Station site in existing conditions 
(2012), which includes emissions from diesel locomotives entering and leaving South Station and motor 
vehicles and intercity buses on roadways in the South Station site vicinity. 


Table 4-22—Project-related Pollutant Emissions atthe South Station Site, Existing Conditions 
VOC NOx PM10 PMs CO SO, 
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 


tpy =tons per year. 


Emission Source 


Layover Facility Sites 


At the Widett Circle and Beacon Park Yard layover facility sites, there are no MBTA-related (rail or 
motor vehicle) pollutant emissions in existing conditions, as there are currently no MBTA trainsets using 
the sites. Table 4-23 presents the regional emissions inventory at the Readville - Yard 2 layover facility 
site in existing conditions (2012) associated with emissions of criteria pollutants due to the 10 MBTA 
trainsets currently using the site. Emissions increases at these sites are essentially negligible when 
compared to other pollutant emissions in the region. 


Table 4-23—Project-related Pollutant Emissions atthe Readville - Yard 2 Site, Existing Conditions 
VOC NOx PM 10 PM) CO SO, 


(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 


Emission Source 


[Locomotves | 06] OSTOMY O02] O28] O02 


tpy =tons per year. 
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CO Hot Spot Analysis 


Hot spots are areas where concentrations of one or more air pollutants are expected to be elevated. A CO 
Hot Spot or intersection analysis was conducted for the SSX project in accordance with U.S. EPA 
procedures*® and in consultation with MassDEP. At the South Station site, the analysis evaluated the four 
worst case intersections based on level of service analysis, total traffic volume, and geographic coverage. 
At the layover facility sites, the analysis included one worst-case intersection per site. 


South Station Site 


Table 4-24 presents the results of the CO Hot Spot analysis for existing conditions (2012) within the 
South Station study area. For the four intersections modeled, all of the 1-hour CO concentrations were 
well below the 1-hour CO National and Massachusetts standard of 35 parts per million (ppm), and all of 
the 8-hour CO concentrations were below the corresponding 8-hour CO National and Massachusetts 
standard of 9 ppm.*! 


Table 4-24—Estimated Maximum 1- and 8-Hour CO Concentrations at the South Station Site 
Vicinity, Existing Conditions 


Maximum Maximum 
Intersection 1-hour® 8-hour? 
(ppm) (ppm) 


ppm = parts permillion. 
a Values include a background 1 -hour CO concentration of 1.8 ppm. The NAAQS/MAAQS for CO for | -hour is 35 ppm. 
b Values include a background 8-hour CO concentration of 1.2 ppm. The NAAQS/MAAQS for CO for 8-hours is 9 ppm. 


Layover Facility Sites 


Table 4-25 presents the results of the CO Hot Spot analysis for existing conditions (2012) at the three 
layover facility sites. At the Widett Circle site, the intersection of Frontage Road at Widett Circle Access 
Road was analyzed. At the Beacon Park Yard site, the intersection of Cambridge Street at Lincoln Street 
was analyzed. At the Readville — Yard 2 site, the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Court/Wolcott Square was analyzed. As shown in Table 4-25, the modeled 1-hour and 8- 
hour CO concentrations at all three of the intersections were well below the 1-hour and 8-hour CO 
National and Massachusetts standards. 


“° U.S. EPA’s MOVESemission factors and U.S. EPA’s CAL3QHC dispersion model were used to conduct the CO Hot Spot analysis. 
“| U.S. EPA standards for CO are based on scientific studies which showed that exposure to 35 ppm in one hour caused harmful health effects in 
animals and that exposure to 9 ppm for eight hours caused similar health effects. 
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Table 4-25—Estimated Maximum 1- and 8-Hour CO Concentrations at the Layover Facility Sites, 
Existing Conditions 


1-hour? 8-hour® 


Layover Facility Site /Inte rsection 


Widett Circle/Frontage Road at Widett Circle Access Road 


Maximum Maximum 


Beacon Park Yard/Cambridge Street at Lincoln Street 

Readville — Yard 2/Hyde Park Avenue-Neponset Valley 

Parkway-Wolcott Court-Wolcott Square 

ppm = parts per million. 

a Values include a background 1-hour CO concentration of 1.8 ppm. The NAAQS/ MAAQS for CO for 1-hour is 35 ppm. 
b Values include a background 8-hour CO concentration of 1.2 ppm. The NAAQS/ MAAQS for CO for 8-hours is 9 ppm. 


4.9.2. Potential Impacts 


Potential impacts analysis were assessed utilizing several components: an area-wide impact assessment, 
which consisted of calculating area-wide project-related pollutant emission inventories; a CO Hot Spot 
analysis; a PM,; Hot Spot analysis; an analysis of Mobile Source Air Toxics (MSATs); an assessment of 
NO, concentrations; an assessment of Air Quality Conformity; and an assessment of construction 
impacts. 


At the South Station site, MassDOT evaluated impacts relative to the No Build Alternative, and two build 
alternatives in 2025 and 2035: Alternative 1 — Transportation Improvements Only, and Alternative 3 — 
Joint/Private Development — Maximum Build. MassDOT determined that air quality impacts for 
Alternative 2 — Joint/Private Development — Minimum Build would only be evaluated if violations were 
predicted for the larger development (worst case) of Alternative 3. Violations are not anticipated, so 
Alternative 2 was not analyzed. At the three layover facility sites, MassDOT evaluated impacts relative 
to the No Build Alternative and the Build condition. 


South Station Site 


Table 4-26 presents a summary of the project-related emissions inventories in the vicinity of the South 
Station site compared to existing conditions. 


Table 4-26—Summary of Project-related Criteria Pollutant Emissions at the South Station Site, 
Project Alternatives 


VOC NOx PMi0 PMs CoO SO, 
(tpy) (tpy) (tpy) (tpy) (tpy) —_(tpy) 
Existing Conditions (2012) 26.96 84.38 
OC a a ee ae cute mn Sanaa 


2025 Conditions 


Project Alternative 


69.84 
70.82 
2035 Conditions 

No Build Alternative 73.08 
TAT 
75.42 


tpy =tons per year 


Based on the results of the emissions inventory analysis for the air quality study area, the very small 
increases in pollutant emissions in the vicinity of the South Station site or the layover facility sites due to 
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the SSX project would not lead to exceedances of the Massachusetts or National Ambient Air Quality 
Standards and no adverse air quality impacts are expected to occur with any of the Build Alternatives. 
Based on the emissions inventory analysis, no mitigation measures would be required for any of the Build 
Alternatives. 


Large decreases in pollutant emissions in the vicinity of South Station between 2012 and 2025 are 
anticipated due to significant reductions in U.S. EPA-mandated pollutant emission factors. These 
significant reductions in emission factors would offset the growth of motor vehicle traffic and train 
volumes in the area around South Station. Small increases in pollutant emissions in the vicinity of South 
Station between 2025 and 2035 are anticipated, due to relatively small reductions in U.S. EPA pollutant 
emission factors from 2025 to 2035. These small reductions in emission factors would not completely 
offset the growth of traffic and train volumes in the area around South Station. 


Layover Facility Sites 


Table 4-27 presents a summary of the project-related emissions inventories in the vicinity of the layover 
facility sites. The emissions inventory is limited to locomotive emissions only; as previously cited, there 
would be no measurable increase in motor vehicle traffic due to the SSX project. 


Currently, there are no MBTA trains laying over at the Widett Circle site or the Beacon Park Yard site 
and there would be no trains using these facilities in the No Build Alternative. Pollutant emissions 
inventories for these two sites are therefore not applicable. There are 10 trains per day currently using the 
Readville-Yard 2 site for layover; these trains would continue to use Readville — Yard 2 in the No Build 
Alternative. As shown in Table 4-27, project-related pollutant emissions increases at Readville — Yard 2 
would be negligible when compared to other pollutant emissions in the region. 


Table 4-27—Summary of Project-related Criteria Pollutant Emissions at the Layover Facility Sites, 
Project Alternatives 


cAD 5 3 VOC NOx PM 0 PMs co SO, 
L Facility Site/Alt t 
adn eee ai Meee aoe Sal PED) (tpy) (tpy) (tpy) (tpy) _(tpy) 
Widett Circle 


|WidettCircle 
2012 Existing Conditions [nay may nat nay nay na | 
[202572035 No Build Akemative [na [na [na fa | na | a | 
Beacon Park Yard 

| 2012 Existing Conditions | na | na | ma | na | na] na | 
[2025/2035 NoBuid Akemaive [na] na | af nw || 
[2010 Exstig Condions [00-08 os | os 00 


tpy =tons per year 
na =No MBTA trains use the site for layover facility activities. 


Summary of Emissions Inventories Analyses 


Based on the results of the emissions inventory analysis for the air quality study areas, the very small 
increases in pollutant emissions in the vicinity of the South Station site or the layover facility sites due to 
the SSX project would not lead to exceedances of the NAAQS or MAAQS. No adverse air quality 
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impacts are expected to occur with any of the Build Alternatives. Based on the emissions inventory 
analysis, no mitigation measures would be required for any of the Build Alternatives. 


CO Hotspot Analyses 
South Station Site 


Table 4-28 presents a summary of the results of the CO hotspot analyses in the vicinity of the South 
Station site. For all of the project alternatives, all of the modeled 1- and 8-hour CO concentrations at SSX 
project intersections were well below the corresponding 1- and 8-hour CO National and Massachusetts 
standards of 35 and 9 ppm, respectively. The decreases in CO concentrations projected in the No Build 
and Build Alternatives, compared to the 2012 existing conditions, would be due to the decrease in motor 
vehicle CO emissions rates, which would more than offset the increase in motor vehicle traffic volumes. 


Table 4-28—Estimated Maximum 1- and 8-Hour CO Concentrations at the South Station Site, 
Project Alternatives 


Maximum Maximum 
Project Alternative Worst Case Intersection 1-Hour 8-Hour’ 
(ppm) — 


2012 Existing Conditions | Surface Road at Kneeland Street SS See 


2025/2035 No Build Atlantic Avenue at Seaport 
Alternative Blvd. 
2025/2035 Alternative 1 sre EAVCRUE Lecapot ae 


2025/2035 Alternative 3 Surface Road at Kneeland Street 


ppm = parts per million. 
a Values include a background 1-hour CO concentration of 1.8 ppm. The NAAQS/MAAQS for CO for 1-hour is 35 ppm. 
b Values include a background 8-hour CO concentration of 1.2 ppm. The NAAQS/MAAQS for CO for 8-hours is 9 ppm. 


Layover Facility Sites 


Table 4-29 presents a summary of the results of the CO hotspot analyses in the vicinity of the three 
layover facility sites. 


For both the No Build and Build Alternatives at the three project sites, the modeled 1- and 8-hour CO 
concentrations would be well below the corresponding 1- and 8-hour CO National and Massachusetts 
standards of 35 and 9 ppm, respectively. The decreases n CO concentrations in the No Build and Build 
Alternatives from existing conditions would be due to the decrease in motor vehicle CO emissions rates, 
which would more than offset the increases in motor vehicle traffic volumes. 
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Table 4-29—Estimated Maximum 1- and 8-Hour CO Concentrations at the Layover Facility Sites, 
Project Alternatives 


Maximum Maximum 
Project Alternative 1-Hour* 8-Hour® 


(ppm) (ppm) 
Wide tt Circle: Intersection of Frontage Road at Widett Circle Access Road 


Readville - Yard 2: Intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/ Wolcott Ct/Wolcott Square 


ppm =parts permillion 
a Values include a background |-hour CO concentration of 1.8 ppm. The NAAQS/MAAQS for CO for | -houris 35 ppm. 
b Values include a background 8-hour CO concentration of 1.2 ppm. The NAAQS/MAAQS for CO for 8-hours is 9 ppm. 


Summary of CO Hotspot Analyses 


Based on the results of the CO modeling analysis at the selected traffic intersections in the air quality 
study areas, increases in project-related motor vehicle traffic volumes would not lead to exceedances of 
the NAAQS or MAAQS for CO, and no adverse air quality impacts are expected to occur with any of the 
Build Alternatives. Based on the CO hot spot analysis, no mitigation measures would be required for any 
of the traffic intersections analyzed for any of the Build Alternatives. 


Mobile Source Air Toxics Analysis 


Mobile Source Air Toxics (MSATs) are emitted in both gaseous form and particulate form from motor 
vehicles, locomotives, and non-road construction equipment. The MSATs can be present in the fuels, 
formed from incomplete combustion of fossil fuels, or formed as secondary reaction products from the 
combustion emissions in the atmosphere. A qualitative comparison of MSATs from the Build 
Alternatives at the South Station site was developed from the estimates of VOC and PM2.5 emissions, 
which were used as surrogates for indicating trends n MSAT emissions. The amount of MSATs emitted 
would be proportional to a combination of the project-related VOC and PM2.5 emissions from the SSX 
project, assuming that other variables such as motor vehicle and locomotive fleet mixes would be the 
same for each alternative. 


Table 4-30 presents the VOC and PM; project-related emissions in the air quality study area for the No 
Build Alternative and Alternatives | and 3, in comparison to existing conditions. 


In 2025, the combined differences in VOC and PM,,; emissions from Alternative 1 to the No Build 
Alternative would result in a total increase of MSAT surrogates of just over 2%. The combined 
differences in VOC and PM, emissions from Alternative 3 to the No Build Alternative would result in a 
total increase of MSAT surrogates of about 4%. 


In 2035, the combined differences in VOC and PM); emissions from Alternative 1 to the No Build 
Alternative would result in a total increase of MSAT surrogates of about 2%. The combined differences 
in VOC and PM,; emissions from Alternative 3 to the No Build Alternative would result in a total 
increase of MSAT surrogates of about 4%. 
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These results indicate that there would be only a slight increase in MSAT emissions due to the SSX 
project Build Alternatives, compared to MSAT emissions from the No Build Alternative. These small 
increases would be unlikely to result in adverse health effects within the South Station study area, which 
includes those portions of the Downtown, Chinatown, and Leather District neighborhoods proximate to 
the site. 


Table 4-30—Summary of Estimated VOC and PM2.5 Emissions inthe Vicinity of the South Station 
Site 


Project Project-related VOC  Project-related PM; 
Alternative Emissions (tpy) Emissions (tpy) 
2012 Existing Conditions 


2025 No Build Alternative 


tpy=tons peryear 


2025 Alternative | 


Other Air Quality-related Emissions 


Diesel particulate matter and ultrafine particles were evaluated with respect to potential air quality 
impacts of the SSX project. Appendix 10 - Air Quality Technical Report provides additional information 
on these potential air quality impacts. 


Diesel Particulate Matter 


Diesel particulate matter (DPM) is part of a complex mixture that makes up diesel exhaust. Diesel 
exhaust is composed of two phases, the gas phase and the particle phase, and both phases can contribute 
to potential health risks. Currently, there are no regulations at the federal or state levels which contamn air 
quality standards for DPM emissions, and sufficient data are not available to accurately conduct a 
quantitative assessment of DPM emissions from various project alternatives. 


MassDOT conducted a qualitative assessment of DPM emissions in the vicinity of South Station. DPM 
emissions in the vicinity of South Station will follow the emissions trends of PM>.; emissions from diesel 
fueled sources. The diesel fueled sources include locomotives and intercity buses (which are all assumed 
to be diesel fueled). Using PM), emissions from diesel fueled sources as a surrogate, with an increase in 
the use of diesel-powered vehicles, DPM emissions are expected to increase. For each project year, 
Alternative 1 would produce more DPM emissions than the No Build Alternative, and Alternative 3 
would produce more DPM emissions than either Alternative | or the No Build Alternative. 


Ultrafine Particulates 


Ultrafine particulates (UFPs) refer to particulate matter that is generally less than 100 nanometers in size. 
Compared with PM2>s, the ultrafine particles would be 0.1 microns and smaller or roughly 25 times 
smaller than the regulated PM>;. UFPs can come from natural sources, or be artificially created by 
humans. Man-made sources include combustion of all petroleum products, which include all non- 
electrical transportation sources, home heating, and power generation. Currently, there are no regulations 
at the federal or state levels which contain air quality standards for UFPs, and sufficient data are not 
available to accurately conduct a quantitative assessment of various project alternatives on UFPs in the 
atmosphere. 
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MassDOT conducted a qualitative assessment of UFP emissions in the vicinity of South Station. 
Emissions of UFPs in the vicinity of South Station are similar to highway sources, as both include diesel 
and gasoline burning transportation sources. Using fuel consumption as a surrogate, UFPs are expected 
to increase in time, with all alternatives. For each project year, Alternative 1 would produce more UFPs 
than the No Build Alternative, and Alternative 3 would produce more UFPs than either Alternative 1 or 
the No Build Alternative. 


Control Technologies for Locomotive Emissions 


As requested in the Secretary’s Certificate on the ENF, MassDOT evaluated the use of control 
technologies for locomotive emissions. Summaries of compliance with federal locomotive emission 
standards, alternative technologies, and operational strategies are presented as follows. Additional 
information, including review of retrofit devices and alternative fuels, is presented in Appendix 10 - Air 
Quality Technical Report. 


Compliance with Locomotive Emission Standards 


The U.S. EPA’s Locomotives Exhaust Emission Standards set upper limits for pollutant emissions based 
on the date a locomotive engine is manufactured/remanufactured. These limits are organized into tiers 
(Tier 0 through Tier 4), or years of implementation. For example, Tier 0 standards apply to engines 
manufactured between 1973 and 1992; Tier 1 standards apply to engines manufactured between 1993 and 
2004; Tier 2 standards apply to engines manufactured between 2005 and 2011; Tier 3 standards apply to 
engines manufactured between 2012 and 2014; and Tier 4 standards apply to engines manufactured in 
2015 or later. 


It is assumed that for existing conditions (2012), the typical MBTA locomotive” is in compliance with 
Tier | standards, and the typical Amtrak locomotive is in compliance with Tier 0 standards. For the No 
Build Alternative and all Build Alternatives in 2025 and 2035, it is assumed that all locomotives would be 
in compliance with Tier 4 standards. Between Tier | and Tier 4, there is a very large reduction in 
emission limits: 82% for NOx, 86% for PM, and 75% for Hydrocarbons (HC). 


Alternative Technologies 


Amtrak completed electrification of the NEC to Boston in 2000, an effort first begun in the early 
twentieth century by the private railroads that then controlled rail travel within the Northeast. The MBTA 
commuter rail remains powered by diesel locomotives. Amtrak’s overhead catenary system exists on 
some of the lines and in some of the stations currently used by the MBTA, but the majority of the MBTA 
commuter rail service area remains without electrification infrastructure. Due to the benefits that an 
electrified rail network could offer, MassDOT holds the position that any new construction and expansion 
of the commuter rail system should not preclude the possibility of electrification in the future. As part of 
the plans for the SSX project, clearance and right-of-way will be designed to be able to accommodate 
conversion to electrification in the future. With the current financial and logistical limitations, however, 
MassDOT is not planning any system-wide electrification processes now or in the foreseeable future. 


The use of battery storage technology to power the trains has not been fully developed for such heavy- 


duty applications. The needs and costs of the associated infrastructure to support such technologies are 
also not developed. 


” The average MBTA locomotive is represented by the F40PH-2C locomotive. 
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Operational Strategies 


Operational strategies refer to ways of reducing fuel consumption and associated emissions by reducing 
engine idling times or engine running times to accomplish the same function. There are currently 
regulations in place to limit train idling at the platforms at South Station and these will be continued in the 
expanded South Station. Bus idling at South Station is limited by regulation to no more than 5 minutes at 
a time. 


Shore power (electric plug-in facilities) exists today at South Station and Readville — Yard 2. Shore 
power is proposed at the expanded South Station and at the layover facility sites as part of the SSX 
project. 


Construction Impacts 


Temporary air quality impacts could result from construction activities associated with the SSX project. 
Construction-related impacts can include fugitive dust emissions, direct emissions from construction 
equipment, and increased emissions from motor vehicles on local streets due to traffic disruption. 


4.9.3. Mitigation Measures 


The air quality analyses demonstrate that emissions of criteria pollutants from the proposed SSX project’s 
Build Alternatives would be in conformance with NAAQS; would not increase in frequency or severity 
any existing violations; and would not delay the timely attainment of any NAAQS. Additionally, the very 
small increases in MSAT emissions associated with the jomnt/private development Build Alternatives 
would be unlikely to result in adverse health effects to the neighborhood areas adjacent to South Station. 
Therefore, no mitigation of project-related emissions would be required. 


The air quality analysis evaluated the potential impact of project-related motor vehicles on four worst- 
case hotspot (intersection) locations around the South Station site and at one location near each of the 
three layover facility sites for the No-Build Alternative, Alternative 1, and Alternative 3 in the project’s 
opening year of 2025 and the project’s design year of 2035. All of the modeled 1- and 8-hour CO 
concentrations at all of the intersections analyzed were well below the 1-hour and 8-hour CO National 
and Massachusetts standards of 35 ppm and 9 ppm, respectively. Therefore, no mitigation of project- 
related CO emissions at traffic intersections would be required. Chapter 6 presents MassDOT’s approach 
to mitigate temporary construction-related air quality impacts. 


4.10. Noise and Vibration 


This section provides an assessment of the noise and vibration effects of the SSX project. The FRA uses 
the Federal Transit Administration’s (FTA’s) Transit Noise and Vibration Impact Assessment guidance 
manual** for assessing noise and vibration impacts on FRA-funded projects. In addition to the federal 
criteria, MassDOT used the City of Boston Noise Ordinance“ to assess potential construction noise at 
South Station. Additional information is contained in Appendix 11 - Noise and Vibration Technical 
Report. 


Noise impact assessments are based on the selected receptor’s sensitivity to noise. For example, the day- 
night average sound level (or Ldn) is the noise metric used to assess project impacts at residential 


* Report No. FT A-VA-90-1003-06; May 2006 
44 City of Boston Municipal Code, Chapter 16, Section 26. 
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receptors, while the hourly noise level (or Leq) is used to assess impacts at non-residential and 
institutional receptors. The Leq level represents a level of constant noise that has the same acoustic 
energy as the fluctuating noise level measured over a given time period such as an hour. The Ldn level 
represents the average noise level measured over a 24-hour period with a 10-dBA (A-weighted decibel)** 
penalty added to the nighttime hours (10:00 p.m. to 7:00 a.m.) to account for people’s increased 
sensitivity to noise while they are trying to sleep. 


4.10.1. Existing Conditions 
South Station 


To establish the existing noise levels within the project area, noise measurements were taken at eight 
locations within or adjacent to the South Station site, representing residential and non-residential sensitive 
noise receptors that could be affected by the SSX project. Peak-hour Leq noise levels were measured at 
non-residential receptors. In areas where there could be residential receptors, hourly Leq levels were 
measured during peak-hour, midday, and nighttime periods. These hourly noise measurements were then 
used to calculate an Ldn noise level, per the FTA guidance manual. Table 4-31 presents the existing 
noise measurements in and around the South Station site. A typical noise level from an idling locomotive 
is 80 dBA at a distance of 50 feet. 


Table 4-31—Existing Measured Noise Levels at South Station Site and Vicinity 
Loc. Description Approximate Peak-Hour Midday Nighttime Ldn Level? 
No. Distance to Leq Leq Leq 
Nearest Rail 
Line 


ee ee 
ee ee 
East Side of South Station 15 feet 82.0 dBA 
West Side of South 15 feet 69.1 dBA 
[eae | ec I (a ee ae 
Street 
Atlantic Avenue at 175 feet 73.0 dBA 71.0 dBA 65.0 dBA 71.2 dBA 


7 | Federal Reserve Building 340 feet 646 dBA} -- |  - | 


Across Fort Point 950 feet 56.4 dBA 57.9 dBA 54.0 dBA 59.2 dBA 
Channel at Necco Street 


--- indicates that midday and nighttime hourly Leq noise measurements were not obtained because there were no residential receptors at this 
location. 
a The 24-hour Ldn noise level is determined from the measured peak hour, midday, and nighttime hourly Leq noise levels. The Ldn noise level is 
only required for residential receptors or receptors where peoplenormally sleep such as hospitals and hotels. 


In addition to the noise measurements, vibration measurements were obtained at four locations at the 
South Station site, including: the South Station headhouse; the east side of South Station near Track 13; 
the west side of South Station near Track 1; and a location immediately adjacent to the site, 245 Summer 
Street, which operates vibration-sensitive computer equipment in the basement of the building. Because 
of the slow speed of the trains entering and leaving South Station, typical vibration levels from the trains 
in the area surrounding South Station are below the FTA impact criterion of 72 velocity decibels (VdB) 
for human annoyance. Typical vibration levels along the platforms at South Station are 65 VdB at a 


“8 Ground—borne noise levels arereported in A-weighted decibel. T he A-weighted decibel describes a receptor’s sound level at any moment in 
time. The A-weighting indicates that the sound has been filtered to reduce the strength ofthe very lowand the very high-frequency sounds, much 
like the human ear does. 
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distance of 20 feet from moving passenger railcars and 80 VdB at a distance of 50 feet from a moving 
diesel locomotive. 


A detailed indoor and outdoor vibration measurement program was conducted at 245 Summer Street 
using more sensitive vibration-monitormg equipment for measuring the indoor vibration levels. Vibration 
levels measured were below 60 VGB at a distance of 75 feet from the closest tracks. These levels are 
below the FTA outdoor criterion of 65 VdB for buildings with vibration-sensitive equipment. Vibration 
measurements obtained inside the basement area at 245 Summer Street, adjacent to the vibration-sensitive 
computer equipment, indicated that the vibration was not due to the trains, but rather due the mechanical 
equipment located inside the basement. 


Layover Facility Sites 
Table 4-32 presents the results of noise measurements conducted at the three layover facility sites. 


Table 4-32—Existing Measured Noise Levels at the Layover Facility Sites 
Location Peak- Midday Nighttime Ldn 
Hour Leq Leq Leq Level 


Widett Circle (Albany Street) 67.0 dBA | 66.6dBA | 63.1 dBA | 68.2 dBA 
Beacon Park Yard (20 Wadsworth Street)* en) al| 78.0 dBA ea 81.4 dBA 
Readville - Yard 2 (24 Wolcott Street) (pesos 62.0 dBA aa 57.9 dBA 


a indicates that 24-hournoise measurements were obtained at these residential receptor locations. 


Vibration measurements were not obtained at the sites due to the low speeds of train travel into and out of 
the sites. 


Widett Circle 


At the Widett Circle site, the primary sources of noise are the trucks operating at the major warehouse 
facility, trains at the Southampton Rail Yard, and traffic noise from I-93. The nearest residential 
receptors are located along Albany Street south of the Widett Circle layover facility and across I-93. 
Noise levels at the noise measurement location are due to local street traffic on Albany Street and the 
traffic noise on I-93. 


Beacon Park Yard 


At the Beacon Park Yard site, the primary noise source at the noise measurement location is the MBTA 
commuter rail trains that operate on the tracks directly adjacent to the residences along Wadsworth Street 
and Pratt Street. While vibration measurements were not obtained at this location, based on FTA 
vibration curves, existing vibration levels from the passing commuter rail trains (traveling at 
approximately 50 miles per hour [mph]) are estimated to be 88 VdB at the residential receptors along 
Wadsworth Street and Pratt Street. 


Readville — Yard 2 


At the Readville — Yard 2 site, the primary noise source at the noise measurement location is the midday 
MBTA train operations at Readville — Yard 2. 
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4.10.2. Potential Impacts 


The FTA noise impact criteria are delineated into two categories: moderate impact and severe impact. The 
moderate noise impact threshold defines areas where the change in noise is noticeable, but may not be 
sufficient to cause a strong, adverse community reaction. The severe noise impact threshold defines the noise 
limits above which a significant percentage of the population would be highly annoyed by new noise. For 
each identified noise-sensitive receptor location at the four SSX project sites, noise levels in the Build 
condition were compared with the FTA noise criteria to determine potential impact.*° Additional details on 
the impacts can be found in Appendix 11 — Noise and Vibration Technical Report. 


South Station Site 


For each identified noise-sensitive receptor location, noise levels under the future year 2035 Build 
Alternatives were compared with the FTA noise criteria to determine impact. The train operations at 
South Station would be the same for all three 2035 Build Alternatives (Alternative 1, 2, and 3). Asa 
result, the train operations noise modeling analysis results for Alternative 1 were also used in the noise 
assessment for Alternatives 2 and 3. 


Noise impacts from Alternative | are expected to occur at noise sensitive receptor locations across Fort 
Point Channel due to the removal of the USPS facility along Dorchester Avenue, which currently acts as 
an effective noise barrier. With the removal of the USPS facility, there would be a direct sound 
propagation path to sensitive noise receptors across Fort Pomt Channel at Necco Street. As a result, the 
24-hour Ldn noise level across Fort Point Channel would exceed the FTA moderate impact criteria. In 
addition, the peak-hour Leq noise level at 245 Summer Street would exceed the FTA moderate impact 
criteria. 


In Alternatives 2 and 3, the jomt/private development along Dorchester Avenue and on air rights over the 
terminal expansion would entirely enclose the station area, and thereby eliminate the noise impact at 245 
Summer Street and across the Fort Point Channel. 


Because of the slow speed of the trains entering and leaving South Station, train vibration levels are not 
expected to exceed the FTA criterion for human annoyance. The vibration levels would be perceptible 
along the platforms when standing next to the locomotives, however. 


Layover Facility Sites 


There would be no noise impact from the train operations at the Widett Circle layover facility site; the 
nearest noise sensitive receptors located along Albany Street are approximately 1,300 feet from the 
acoustic center of the site. At the Beacon Park Yard layover facility site, the midday peak activity hour 
Leq noise level would exceed the FTA severe impact criterion at the residential receptors located along 
Wadsworth Street and Pratt Street. At the Readville - Yard 2 layover facility site, the midday peak 
activity hour Leq noise level would exceed the FTA moderate impact criterion at the nearby residential 
receptors located along Wolcott Street and Riley Road. 


Vibration levels from the track switches and crossovers at the Beacon Park Yard would exceed the FTA 
annoyance criterion of 72 VdB at residential receptors located within 130 feet of a switch. At Widett 
Circle and Readville — Yard 2, residential receptors are not located within 130 feet of the switches. 


“© Noise-sensitivereceptors primarily include residences and buildings were people normally sleep, such as hospitals and hotels. Other noise- 
sensitive receptors include schools, libraries, and office buildings where quiet is essential for a productive work environment. Most other 
commercial, retail, and industrial land uses are not considered to be noise-sensitive. This would include the South Station headhouse. 
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Construction Noise and Vibration 


The demolition and construction activity associated with the SSX project would impact 245 Summer 
Street and the South Station headhouse. While construction noise levels from the SSX project are not 
expected to exceed the FTA construction noise limits, they are expected to exceed the more stringent City 
of Boston construction noise limits. Vibration levels generated by the construction equipment proposed 
for this project would not result in structural damage to nearby buildings, but could exceed the FTA 
human annoyance criterion. 


4.10.3. Mitigation Measures 
South Station Site 


In Alternative 1, a noise barrier installed between the easternmost track and Dorchester Avenue would 
reduce the 24-hour Ldn day-night noise levels across Fort Point Channel. The height of the noise barrier 
should extend approximately three feet above the height of the locomotives to reduce noise levels by 
approximately 10 dBA. In Alternatives 2 and 3, the jomt/private development along Dorchester Avenue 
and on air rights over the terminal expansion would enclose the station area, and the noise barrier would 
no longer be necessary. A noise barrier installed between the building at 245 Summer Street and the train 
station would reduce the peak-hour Leq levels. Additional details on the impacts can be found in Appendix 
11 — Noise and Vibration Technical Report. 


Layover Facility Sites 


At the Beacon Park Yard site, a noise barrier would be installed along the Framingham/Worcester Line, 
located south of the site, to reduce noise levels adjacent to residential receptors. This noise barrier would 
reduce the noise levels from the layover facility at the residential receptors along Wadsworth Street and 
Pratt Street by approximately 10 dbA; and it would reduce the noise levels from the existng MBTA 
commuter rail trains operating in this corridor. This noise barrier would extend the length of Wadsworth 
Street and Pratt Street between the two industrial buildings at either end of this area. 


To reduce the vibration impacts from the track switches and crossovers at the Beacon Park Yard site, the 
switches should not be located within 130 feet of any residential receptor. If it is not possible to relocate 
the switches, then ballast mats would be installed under the switches. 


At the Readville - Yard 2 site, a noise barrier on top of a berm exists between the layover facility and the 
residences located along Wolcott Street. To provide mitigation and reduce noise levels by approximately 
10 dBA, this noise barrier would be extended to include the layover facility expansion area. In addition, 
the noise barrier would be extended to provide noise mitigation to the apartment buildings along Riley 
Road. 


Construction Noise and Vibration 


As with other major construction projects in the City of Boston, the contractor would be required to 
submit a Construction Noise Control Plan to indicate the methods to mitigate construction noise levels, 
and to provide noise monitoring during construction to determine compliance with the City of Boston 
construction noise limits. Chapter 6 provides information about construction-related noise and vibration 
and proposed mitigation measures. 
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4.11. Greenhouse Gas Emissions Analysis 


This section addresses Greenhouse Gas (GHG) emissions generated by the project. The Massachusetts 
EEA GHG Policy*’ requires MassDOT to calculate and compare the GHG emissions for stationary 
sources (buildings) and mobile sources (transportation components) to a baseline case to determine GHG 
savings. The GHG Policy also requires MassDOT to identify, evaluate, and discuss other measures that 
could reduce GHG emissions and to quantify the impact of proposed mitigation in terms of energy 
savings and GHG emissions. 


The GHG analysis for the SSX project was conducted in consultation with EEA (MEPA Unit) and the 
Massachusetts Department of Energy Resources (DOER). Appendix 12 - Greenhouse Gas Emissions 
Technical Report provides detailed information on methodology, modeling, and analysis. 


4.11.1. Potential Impacts 
Stationary Source Quantification 


South Station Site 


A GHG _sanalysis was conducted for two of the jomt/private development Build 
Alternatives at the South Station site: Alternative 1 — Transportation Improvements Only, and Alternative 
3 — Joint/Private Development Maximum Build.4* The stationary source estimates of GHG emissions 
were generated via energy modeling usmg eQUEST v3.64, which performs an hourly simulation of the 
building and estimates utility bills based on building layout, construction, operating schedules and 
conditioning systems. MassDOT calculated and compared GHG emissions in two cases: 


e Case | is the baseline case, from which progress in energy use and GHG emissions reductions is 
measured. The baseline case would meet the Massachusetts Building Code, 8" Edition (Building 
Code), with amendments, as issued by the Board of Building Regulations and Standards.” 

e Case 2 is the mitigated case, representing the proposed project with measures incorporated into 
the building design that would exceed those required for compliance with the Code, including 
compliance with the Massachusetts Stretch Energy Code (Stretch Code). °° 


South Station site-related stationary source emissions data, including water and wastewater related GHG 
emissions, are provided in Appendix 12 - GHG Emissions Technical Report. 


Building Energy Use 


Table 4-33 presents the results of the building energy modeling at the South Station site. To calculate the 
stationary source emissions, energy conservation measures for the baseline and mitigated cases were 
developed for the heating, ventilation and air conditionng (HVAC) system, lighting, the building 
envelope, and processes (for multi-family only). 


4” Massachusetts EEA, Revised Greenhouse Gas Emissions Policy and Protocol, May 5,2010. 

48 Analysis of Joint/Private Development Alternatives 1 and3 was confirmed in a pre-DEIR filing meeting with MEPA and DOER on November 
26, 2013. 

‘© ANSI/ASHRAE/IES Standard 90.1-2010 -- Energy Standard for Buildings Except Low-Rise Residential Buildings. 

°° The Massachusetts Stretch Energy Code Appendix was added to the State Building Code on July 24, 2009 (780 CMR 115.AA), as a more 
energy efficient alternative to the standard energy provisions of the Building Code that a municipality may adopt. Boston has elected to include 
the state’s optional Stretch Code into its building requirements. MassDOT anticipates that a new Stretch Code (SCII) will be proposed, effective 
mid2015 or later. Itis anticipated that it will require energy use of new large buildings to be about 12 to 15% below the baseline of the 2012 
IECC requirements. This analysis targets compliance with the anticipated SCII as a minimum criterion for energy performance. 
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As shown in Table 4-33, the stationary source GHG emissions at South Station would be reduced by 
approximately 8% in Alternative 1, and by approximately 12% in Alternative 3. 


As directed by the Secretary’s Certificate on the ENF, MassDOT also compared the South Station site 
building energy use with the Energy Use Index (EUI) and the U.S. Energy Information Administration’s 
Commercial buildings Energy Consumption Survey (CBECS). The results of the analysis are included in 
the Appendix 12 - GHG Emissions Technical Report. 


Table 4-33—Calculated South Station Site Stationary Source GHG Emissions 
Alternatives: Gas CO2 Henk Total CO2 


: ne Gas Use Electric Use Aer CoO2 Gees 
Pes a a (MMBtu/year) (MMBtu/year) Emissions mamieciene Emissions 


(tons/year) (tons/year (tons/year) 


Alternative 1/Baseline 4,300 20,270 2,136 2,387 


Reduction, AliernativeT | Cid =~ 
[Reduction Aernatives[——SS—~—SCSYSSC*‘i 


MMBTu= Million Metric British Thermal Units 


Water and Wastewater Energy Use 


MassDOT quantified GHG impacts associated with water use and wastewater discharge; specifically, the 
energy use associated with conveyance and treatment. As cited in Section 4.6, water use in Alternative 3 
would increase by approximately 453,090 gallons per day (gpd). Wastewater generation in Alternative 3 
would increase by approximately 411,900 gpd. Using MEPA-provided factors, and ISO New England’s 
electric generation emissions factor,°' the GHG emissions associated with water and wastewater treatment 
in Alternative 3 would be approximately 82 tons per year, as shown in Table 4-34. 


Table 4-34—Alternative 3 Water- and Wastewater-Related GHG Emissions, South Station Site 
Alternative 3 | Water Was te water 


Gallons per Day 453,090 411,900 


Energy use, kWh/year 33,076 195,447 
COs Emissions, (py 


kWh =kilowatt hour 
tpy=tons/year 


MassDOT is considering a number of water-saving measures that could reduce the water and wastewater 
impacts of the SSX project including, but not limited to, low-flow or waterless plumbing fixtures. 


Layover Facility Sites 


As is typical for smaller buildings, the layover facility sites would comply with building energy code and 
Stretch Code requirements through prescriptive energy efficiency measures. Due to the smaller building 
size and impacts, building energy modeling was not completed for the layover facility sites.°” Prescriptive 
energy efficiency requirements include detailed minimum standards such as: insulation, including air 
sealing; windows and heating/cooling equipment; and design controls and details. 


>! 719 pounds of CO2 per megawatt-hour of electricity used. 
>? In a pre-DEIR filing meeting with MEPA and DOER on November 26, 2013, it was confirmed that building energy modeling was not required 
for the layover facility sites. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 4-83 


Chapter 4 — Potential Environmental Impacts and Mitigation Draft Environmental Impact Report 


The Stretch Code requirement sets the minimum specifications and allows some design flexibility to trade 
one design parameter for another. For example, as a means to meet Stretch Code requirements, the 
current Stretch Code allows for the installation of more efficient heating and cooling equipment, more 
efficient lighting, or onsite renewable energy generation. MassDOT will design, construct, and operate 
the layover facilities in compliance with the version of the Stretch Code that is current at the time of 
building permit filings. The specific measures that will be used to meet the Code will be determined as 
design advances and prior to filing. 


The layover facility sites would use water and generate wastewater. However, water use and wastewater 
generation would be relatively small at less than 15,000 gpd per site. Such usage has not been quantified 
in this analysis, as it would be significantly below the GHG Policy’s 300,000 gpd threshold requiring 
impact analysis. 


Mobile Source Quantification 


MassDOT quantified transportation-related GHG impacts of the SSX project through three separate 
analyses: impacts from all transportation sources in the immediate South Station area; locomotive impacts 
for travel to and from the layover facility sites; and impacts from all transportation across a broad region. 
Appendix 12 - GHG Emissions Technical Report provides details on the methodologies used for the 
transportation sources. 


Localized Emissions 
South Station Site 


The CO, emissions inventory at the South Station site was developed for motor vehicles and buses on 
affected roadways within the project study area, and railroad locomotives entering, idling, and leaving 
South Station. The motor vehicle-generated CO, emissions were developed using the roadway network 
and traffic data defined in Appendix 9 - Traffic Analysis Technical Report, along with appropriate 
emission factors. 


Table 4-35 presents the annual CO, emissions in tons per year (tpy) occurring at the South Station site by 
SSX project alternative. These CO, emissions include contributions from motor vehicles and buses on the 
local roadway network, from train locomotives idling at South Station, and from train locomotives 
moving to and from the Tower | interlocking. 


Table 4-35—Project-Related CO2 Emissions at South Station by Alternative (tpy) 
Alternative Locomotives Motor Intercity Total All 
Vehicles Buses Sources 


2012 Existing 13,233 11,767 


2025 No Build 14,603 [PS Al 


2025 Alternative 1 13,870 12,491 


tpy= tons per year 
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Layover Facility Sites 


The CO, emissions inventory at the layover facility sites includes contributions from train locomotives 
idling at each layover facility site and moving to and from the Tower | interlocking. As stated in Section 
4.8, there would be no project-related pollutant emissions from motor vehicles, as there would be no 
measurable increase in motor vehicle traffic due to the SSX project. 


Table 4-36 presents the annual CO, emissions in tons per year occurring in the vicinity of each of the 
layover facility sites by SSX project alternative. For informational purposes, Table 4-36 also includes the 
number of trains using each layover facility site each day. The methodology for computing pollutant 
emissions accounts for train movements to and from South Station and two 30-minute idling periods. 
There would be no difference in emissions between 2025 and 2035, and they are combined under the No 
Build and Build Alternative categories. 


Table 4-36—Project-Related COz2 Emissions at Each Layover Facility Site by Alternative (tpy) 
Alternative Locomotive Emissions 
5753 
4531 
Readville - Yard 2 Site 


Net Local Emissions 


Table 4-37 presents the net project-related CO, emissions calculated for SSX _project-related 
transportation sources. The impacts associated with Alternative | and Alternative 3 are based on the net 
difference between the CO, emission rates of the No Build Alternative and Alternatives | and 3. 


Table 4-37—2035 Net Project- Related CO2 Emissions by Alternative 
Alternative 1, Alternative 3, 
(tpy) (tpy) 


Trans portation Sources 


| CT 

Locomotives near South Station 
Locomotives to/from Layover Sites 15,927 15,927 
15,467 13,679 


tpy= tons per year 


The results show a net reduction in CO, emissions from locomotives in the immediate vicinity of South 
Station, associated with decreased congestion and idling time on the tracks. The emissions totals do not 
account for the use of electric plug-in facilities, which would reduce locomotive idling emissions (while 
increasing the use of energy from the electric grid). Additionally, the totals do not account for the 
anticipated GHG reduction associated with traffic intersection improvements (and decreased motor 
vehicle idling time). 
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Regional Emissions 


CTPS developed regional CO, emissions data for each of the modeled Build Alternatives, using the same 
methodology as Boston MPO RTP’s regional air quality conformity determinations. Those data show a 
decrease in region-wide CO, emissions of approximately 46,000 tons/year associated with the 
transportation improvements at South Station. Details are provided in Appendix 12 - GHG Emissions 
Technical Report. 


Because the CTPS study covers a much wider area and uses a different methodology, these results cannot 
be directly compared to the South Station-specific GHG emission calculations developed for the DEIR. 
Nevertheless, results of the CTPS analysis show that the transportation elements of the SSX project 
would further the goal of GHG emissions reduction. 


Emissions Summary 


Table 4-38 above presents net project-related CO, emissions calculated for SSX project-related 
transportation sources. The impacts associated with Alternative | and Alternative 3 are based on the net 
difference between the CO, emission rates of the No Build Alternative and Alternatives | and 3. 


The total potential CO, emissions for the analyzed project alternatives are shown in Table 4-37. While not 
directly comparable (because the analysis methodologies are different), the regional analysis of 
transportation-related CO, emissions shows an approximate savings of 46,000 tons/year CO) associated 
with the South Station transportation improvements. 


Table 4-38—2035 Potential GHG Emissions Summary 
Alternative 1 Alternative 3 
Parameter CO: potential emissions | CO2 potential emissions 
(proposed case), tpy (proposed case), tpy 


Stationary Source direct emissions 1,592 


Stationary Source indirect emissions 2D “ 
FWaieWastewater | _[notanalyedy| 8 
South Station area transportation 15,467 15,679 


tpy= tons per year 


4.11.2. Mitigation Measures 
Stationary Source 


Building design is in the conceptual stage. As design advances, MassDOT expects that additional 
technologies described previously, or possibly new technologies developed in the interim period, will be 
adopted that will further decrease GHG emissions for the SSX project. MassDOT will continue to 
evaluate energy efficiency measures as design develops. 


Table 4-39 provides a list of mitigation elements (or equivalent measures) that MassDOT proposes for the 
SSX project or for individual buildings. In addition, MassDOT will investigate mitigation measures for 
water use and wastewater generation, including low-flow plumbing fixtures and providing plantings (at 
the South Station site) that would require low to no irrigation. 


As previously described, the SSX project would provide the opportunity for joint/private development at 
the South Station site. Depending on final ownership arrangements, this could include leasing space to 
tenants. Therefore, certain energy efficiency measures require a level of design that would be performed 
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by the tenants during fit-out. Actual building energy use would depend upon the core and shell design, for 
which MassDOT is responsible, and also upon the measures that the tenant would add to the building (fit- 
out) and how the tenant would operate the space. Tenants would require City of Boston building permits 
for their fit-out, and would be required to comply with the Stretch Code that the City of Boston has 
adopted. 


Table 4-39—Proposed Building Mitigation Conservation Measures 
Proposed Hnerey) Hotel and Multi-family Mixed-use 


Conservation Terminal Expansion High-rise Office/Retail 
Measures 


High efficiency High efficiency chillers 
Hance Fan coils with high eerste 
HVAC ake. aa efficiency chillers and fj 2 (75%) a ‘ 
ee ale condensing boilers cancer a ask nine os 
efficiency (75%) recovery; optimized 
energy recovery controls 


Optimized lighting a ye : Optimized lighting 
Lighting design 20% better than Sets eee design 20% better than 
Code 5 Code 
Higher performing | Higher performing insulated Higher performing 
insulated assemblies assemblies insulated assemblies 


Energy star rated equipment 


As directed by the Secretary’s Certificate on the ENF, MassDOT has considered measures to educate and 
create incentives for the tenants to adopt energy efficiency/renewable generation measures. MassDOT 
would encourage decisions that would maximize the building’s energy efficiency. Appendix 12 - GHG 
Emissions Technical Report contains information about a Tenant Manual that would provide 
recommendations and requirements on energy reducing systems and equipment. 


Mobile Source 


SSX project development would include specific transportation mitigation measures not quantified in the 
GHG analyses. Transportation mitigation measures would include intersection improvements and the use 
of electric plug-in facilities to reduce locomotive idling time. Additionally, MassDOT will evaluate 
preferred parking for hybrid vehicles and electric vehicle charging stations, as well as other transportation 
enhancements, as described in Section 4.8. Additional information on transportation mitigation measures 
are provided in Appendix 9 - Traffic Analysis Technical Report. 


Renewable/Alternative Energy Evaluation 
MassDOT reviewed options at the South Station site for onsite energy generation from renewable 
sources, and options to reduce GHG emissions through the use of alternative energy sources, including 
onsite electricity generation or the use of district steam. This section details this review. 


On-Site Energy Generation 


It may not be feasible to install significant amounts of onsite electric generating capacity at the site. 
Based on initial contacts with the local electricity supplier (NSTAR), the connection to the electrical grid 
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would likely be through spot network vaults rather than the radial distribution system.**°* Spot network 
vaults offer more reliable electricity supply, but are not well suited to receive electricity from distributed 
generation sources. If the South Station site were served by spot network vaults, any interconnected 
generation source would be limited to 1/15th of the minimum facility load to prevent excess power from 
flowing into the network and tripping the network protectors in the vault. The connection would also 
need to use inverter-based equipment. This would preclude the use of all but the smallest onsite 
Combined Heat and Power (CHP) systems, and would limit solar photovoltaic (PV) and wind-based 
renewable systems. 


Solar Photovoltaics/Solar Hot Water 


PV panels create electricity from sunlight. They require undisturbed surface area free from shadows for 
the collector array, and space for supporting equipment such as inverters and switchgear. Solar hot water 
panels similarly require shadow-free area and space for supporting equipment, such as storage tanks, 
pumps, and piping. 


Roof surface at the South Station site could be used for mechanical equipment, open/habitable space, 
green roofs, and/or solar panels. Alternatively, available roof surface could be dedicated to solar hot 
water generation. Typically, roof surface can be dedicated to solar PV or solar hot water, but not both. A 
shadow impact analysis conducted for the SSX project (presented in Appendix 6 - Coastal Resources 
Technical Report) concluded that roof surface would be suitable for solar panels in both Alternatives | 
and 3. Approximately 70,000 sf of roof surface would be suitable for solar panels in Alternative 1, and 
25,000 sf of roof surface would be available for solar panels in Alternative 3. Assuming that 50% of the 
total roof surface could be available for useful panel placement, approximately 35,000 sf of surface could 
be available in Alternative 1 for a PV system, and 12,500 sf of surface could be available in Alternative 3 
for a PV system. 


MassDOT estimated the potential GHG savings that would accrue in Alternatives | and 3 through the use 
of solar PV or solar hot water. Using a DOER-published model for examining the financial feasibility of 
PV,°> MassDOT calculated values for the simple payback period and estimated Return on Equity values. 
The results of these analyses are provided in Appendix 12 - GHG Emissions Technical Report. 


As design advances, MassDOT will investigate the potential for both solar hot water and solar PV at the 
South Station site. 


District Steam Use 


MassDOT has the option to connect SSX project elements at the South Station site to the existing Veolia 
district energy system. Based on initial contact with Veolia,the use of district steam appears feasible.***’ 
Veolia’s Kneeland Street Plant is nearby, and there is a large steam main in Atlantic Avenue, which feeds 
the Federal Reserve Bank. Steam heat from the district energy system could be used for domestic hot 
water production year-round, and for building heat during the heating season. Steam heat can also be 
used to power steam-driven absorption chillers, used for summertime air conditioning. 


Using steam from the district energy system may or may not reduce overall GHG emissions associated 
with the SSX project. The GHG impacts would be very dependent on the source of the steam, and the 


°3 James Ruberti, NStar, Electrical Grid, Personal Communication, July 25, 2014. 

“A Joseph Feraci, NStar, Electrical Grid, Personal Communications, July 25,2014. 

°° DOER “Simple Solar Finance Model, accessed August 5, 2014 

°° Chris Silvia, Veolia, SSX Veolia Connection, Personal Communication, July 6, 2014. 

57 Ken O’Connell, Veolia, SSX Veolia Connection, Personal Communication, July 16,2014. 
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extent of the energy losses associated with steam transmission to the South Station site. Veolia uses both 
combined heat and power (CHP) systems and conventional boilers to generate steam in the Boston district 
energy system. To the extent that high-efficiency CHP systems are used, a very substantial GHG benefit 
could be realized (because waste heat from electricity generation is turned into useful steam). If low- 
efficiency boilers were used, the GHG impacts could be higher than using onsite boilers. 


Other Potential Energy Sources 
Wind Turbines 


Large turbines (greater than 100 kW) are often sited in low-development density areas where a consistent 
wind resource, unaffected by the built environment, maximizes the payback rate for the installed 
equipment. Because South Station is located within downtown Boston in close proximity to tall 
buildings, large wind turbines are not feasible. Building-integrated turbines are still in the development 
phase, with most building-integrated turbines in showplace installations. Due to the potential for 
performance issues, as well as other issues, building-integrated wind turbines are not deemed to be 
feasible at the South Station site. 


Ground-Source Heat Pumps 


Ground-source heat pump (GSHP) technology takes advantage of the near-constant temperature of the 
earth and groundwater, usually at moderate depths below the surface, to provide a heat sink for heat 
extracted from a building in summer and a heat source when building heating is required n winter. There 
are many competing ground space uses at the South Station site, however. Further, the majority of the 
surrounding area is covered by buildings, roads and sidewalks, making the large well field necessary for a 
GSHP inaccessible. A well field could also preclude future development of the North-South Rail Link 
project. Due to these concerns, GSHPs are not proposed at the South Station site. 


On-Site Combined Heat and Power 


A gas-fired CHP system can produce electricity and hot water. Electrical interconnection through spot 
network vaults would prevent any but the smallest CHP systems to be installed at the South Station site. 


Additional Mitigation Measures and Next Steps 


In the detailed design phase, MassDOT will review the following measures for their technical and 
economic feasibility: 


e Veolia steam network connections; including the use of Veolia steam to power absorption 
chillers. 

e Solar PV or hot water installations. 

e Onsite CHP, including CHP serving absorption chillers. 


MassDOT is committed to implementing the energy efficiency and GHG emission reduction measures 
presented in this analysis. However, MassDOT also must retain design flexibility to allow for changes 
that will inevitably occur as design progresses. The proposed case identified in Table 4-37 includes a 
comprehensive estimate of the anticipated GHG reductions that can be achieved, based on building 
energy modeling with preliminary design information. If during the course of design for an individual 
building a specific combination of design strategies proves more advantageous from an engineering, 
economic, or space utilization perspective, the chosen design may vary from what has been described 
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herem. Minimum energy performance standards and associated GHG emission reductions, as presented 
in Appendix 12 - GHG Emissions Technical Report, will be adhered to on an overall project basis. 


MassDOT commits to provide a self-certification document to the Secretary of EEA that is signed by an 
appropriate professional (e.g., engineer, architect, transportation planner, general contractor) and indicates 
that all of the required mitigation measures, or their equivalents, have been completed for each phase. The 
certification will be supported by plans that clearly illustrate what type of GHG mitigation measures have 
been incorporated into the project. For those measures that are operational in nature, MassDOT will 
provide an updated plan identifying the measures, the schedule for implementation, and a description of 
how progress towards achieving the measures will be obtained. The commitment to provide this self- 
certification is mcorporated into the draft Section 61 Findings (Chapter 8). 


4.12. Historic Architectural Resources 


This section presents an evaluation of the impact of the SSX project upon historic architectural resources. 
Existing conditions and assessments were conducted in conjunction with the Massachusetts State Historic 
Preservation Officer (SHPO)/Massachusetts Historic Commission (MHC), in accordance with Section 
106 of the National Historic Preservation Act (36 CFR 800) as amended, the implementing regulations of 
the Advisory Council on Historic Preservation (36 CFR 800), and State Register Review procedures (950 
CMR 71.00). 


To evaluate historic resources, Section 106 requires the establishment of the Area of Potential Effects 
(APE), defined as “the geographic area within which the undertaking may cause changes in the character 
of or use of historic properties ** if any such properties exist.”*° MassDOT established APEs for the four 
project sites based on the potential of the SSX project to directly or indirectly affect aboveground historic 
properties, such as historic districts, buildings, objects, and structures, or belowground historic properties, 
consisting of archaeological sites. Appendix 13 - Historic Architectural Resources Technical Report 
contains additional information. Following its review of the technical report, MHC concurred with the 
identification and evaluation of findings, including the APEs for the SSX project. 


The following sections address historic architectural resources within the SSX project sites. 
4.12.1. Existing Conditions 
South Station Site 


In consultation with the Boston Landmarks Commission (BLC), MassDOT established two APEs for 
historic architectural resources at the South Station site, as shown in Table 4-40. In areas at the South 
Station site where new construction is proposed on the developable parcels, the APE for aboveground 
resources is defined as a one-quarter-mile boundary from the jomt/private development parcels (outlined 
in red in Figure 4-14). Where the one-quarter-mile APE adjoins historic districts that are listed in or 
potentially eligible for listing in the National Register of Historic Places, the APE extends to conform to 
the boundaries of the district. The one-quarter-mile APE for new construction at the South Station site 
extends to the east to include the Fort Point Channel Historic and Landmark Districts and the Gillette 
complex, and it extends to the west to include the Leather District, Commercial Palace Historic District, 
and Chinatown. In areas at the South Station site where only rail improvements are proposed, such as 


°8 An historic property is defined in 36 CFR 800.16(1)as “any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the Interior.” 

°° 36 CFR 800.16(d) 

%° Brona Simon, State Historic Preservation Officer, Massachusetts Historical Commission, South Station Expansion Project, Summer Street & 
Atlantic Avenue, Boston (Downtown), MA; MHC #RC. 53 253.EEA No. 15028, Correspondence to U.S. Department of Transportation, Federal 
Railroad Administration, August 13, 2014. 
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along the NEC Main Line to the west of the station and along the MBTA Fairmount Line to the south of 
the station, the APE for aboveground resources is defined as 125 feet or one assessor’s lot from the site 
boundary, whichever is less (Shown in Figure 4-14). The APE for rail improvements does not extend to 
include historic districts. 


Table 4-40 provides a list of the historic resources within the South Station APE, their current historic 
designation, and recommendations for National Register eligibility. Appendix 13 - Historic Architectural 
Resources Technical Report includes copies of the MHC inventory forms and nomination forms for 
National and State Register-listed properties within the South Station site APE, and a copy of the 
inventory form prepared for the property that had not been previously identified (Gillette). 


Table 4-40—Historic Resources within the South Station APE 
Name Historic Designation/Recomme ndation 
Properties listed in the National and/or State Registers of Historic Places 


PRESSE Cols He, coe uence Recommended National Register eligible 
Machine Company 


Chinatown District Recommended National Register eligible 


Federal Reserve Bank of Boston Recommended National Register eligible 
Kneeland Street Steam Heating Plant Recommended National Register eligible 


South End Industrial Area Recommended National Register eligible 


Not evaluated; recommended for evaluation when building is 50 years 
old 
Weld Building Recommended National Register eligible 
USPS General Mail Facility/South 
Postal Annex 


MBTA_ Operations Center Power} Not evaluated; recommended for evaluation when building is 50 years 
Substation old 


245 Su Tice a evaluated; recommended for evaluation when building is 50 years 


Properties Not Previously Surveyed 
Recommended National Register eligible 


Layover Facility Sites 


Keystone Building 


Recommended not National Register eligible 


At the layover facility sites, the APE for aboveground resources is defined as 250 feet from the site 
boundary or from the site boundary to major intervening infrastructure, such as active MBTA commuter 
rail, I-93, or the Massachusetts Turnpike, whichever is less. 
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Figure 4-14—South Station Site Areas of Potential Effects 
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Widett Circle 


The APE for the Widett Circle layover facility site is shown in Figure 4-15. There are no historic 
properties listed in the National or State Register of Historic Places, included in the Inventory, or 50 years 
or older that have not been previously identified within the Widett Circle project limits APE. 


Beacon Park Yard 


The APE for the Beacon Park Yard layover facility site is shown in Figure 4-16. There are no historic 
properties listed in the National or State Register of Historic Places, included in the Inventory, or 50 years 
or older that have not been previously identified within the Beacon Park Yard APE. 


Readville — Yard 2 


The APE for the Readville — Yard 2 layover facility site is shown in Figure 4-17. There are no historic 
buildings or structures listed in the National or State Register of Historic Places within the Readville — 
Yard 2 APE. A portion of the Readville — Yard 2 APE is located within the Readville Industrial Survey 
Area, which is a large, previously surveyed area that encompasses historic districts and individual historic 
properties. The portion of the Readville Industrial Survey Area located within the APE includes two 
individual properties. These properties previously were recommended as not meeting National Register 
eligibility criteria. There are no other properties 50 years or older in the Readville — Yard 2 APE that have 
not been previously identified. 


Table 4-41 provides a list of the properties included in the Inventory of Historic and Archaeological 
Assets of the Commonwealth within the Readville — Yard 2 APE and their National/State register 
eligibility. 


Table 4-41—Historic Resources within the Readville — Yard 2 APE 


Name Historic Designation/Recommen dation 


Readville Industrial Survey Area — : . a 
Standard Oil Company DepobConmlex Recommended not National Register eligible 


Readville Industrial Survey Area — : ; = 
RRL Kel Senn fe danorenise Recommended not National Register eligible 


4.12.2. Potential Impacts 


MassDOT assessed potential SSX project impacts to resources within and in the vicinity of the South 
Station site and the three layover facility sites. At the four SSX project sites, impacts to historic resources 
were assessed relative to demolition activity and noise and vibration. Additional analyses at the South 
Station site included potential shadow, wind, and visual impacts to historic resources. 
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Layover Facility Sites 


New construction at the layover facility sites would include minimal vertical components; consequently, 
wind, shadow, visual, and noise impacts to significant resources within the APEs are not anticipated. 
Shadow and wind analyses at the layover facility sites were not conducted. As indicated in Attachment 
CC, new construction and/or expansion at the layover facility sites would be consistent with the 
surrounding industrial land uses. The layover impacts described below are the same for Alternative 1 — 
Transportation Improvements Only, Alternative 2 — Jomt/Private Development Minimum Build, and 
Alternative 3 — Joint/Private Development Maximum Build. 


Widett Circle 


Existing food processing, food storage, and food logistics buildings to be demolished are located within 
the Widett Circle APE, but they are not historic properties. Train operation noise impacts at the Widett 
Circle would be below FTA impact criteria. Construction noise levels at the site are not expected to 
exceed FTA construction noise limits. Predicted new vibration at the site would not impact historic 
properties within the APE. 


Beacon Park Yard 


Several structures to be demolished within the existing site are located within the Beacon Park Yard APE, 
but they are not historic properties. Noise impacts would occur at residences along Wadsworth Street and 
Pratt Street; these areas are located outside of the APE, however and no identified historic properties 
located within the APE would be impacted by train operations. Construction noise levels at the site are 
not expected to exceed FTA construction noise limits, but could exceed City of Boston construction noise 
limits. Predicated new vibration at the site would not impact historic properties within the APE. 


Readville — Yard 2 


Noise impacts would occur at residences along Wolcott Street and Riley Road. While these areas are 
located within the APE, the impacted properties are not identified historic properties. Construction noise 
levels at the site are not expected to exceed FTA construction noise limits. Predicated new vibration at 
the site would not impact historic properties within the APE. 


Alternative 1 — Transportation Improvements Only 
South Station Site 


In Alternative 1, the USPS General Mail Facility/South Postal Annex would be demolished. The building 
is located within the South Station APE, but it is not an historic property. A wind study was not 
conducted for Alternative | because as a nonwater-dependent infrastructure project subject to 310 CMR 
9.55, it is not subject to the provisions of 310 CMR 9.51. 


Shadow 


No net new shadows are anticipated to affect any of the historic properties located within the South 
Station APE. As described in Section 4.3, between 1:00 p.m. and 4:00 p.m. a new band of shadow 
would be cast adjacent to the existing South Station platforms located southeast of the South Station 
headhouse. The platforms are located within the APE, but they are not a historic property. Further, the 
new shadow would represent only a slight increase over existing afternoon conditions. 
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Noise 


A moderate noise impact is expected to occur to sensitive receptors within the Fort Point Channel Historic 
District due to the removal of the USPS facility along Dorchester Avenue. As described in Section 4.10, 
the existing USPS facility acts as an effective noise barrier, so that noise from existing train operations 
does not impact receptors across Fort Point Channel. As described in Section 4.10, construction noise 
levels from the SSX project are not expected to exceed FTA construction noise limits; per the City of 
Boston construction noise criteria. 


Visual 


Alternative | would have no adverse visual impact on views to or from historic properties included in the 
APE. Although the station design has not been advanced beyond conceptual design, MassDOT intends 
the station expansion to be consistent with the scale of the existing South Station headhouse. The 
completion of the Harborwalk along Dorchester Avenue would improve the views of the Fort Point 
Channel Historic District. Currently, the district cannot be viewed from the southwest because of 
prohibited access along Dorchester Avenue adjacent to the USPS facility. 


Vibration 


Due to the slow speed of trains entering and leaving South Station (approximately 10 mph), train 
vibration levels would be below FTA criteria. Train activity at South Station is not expected to result in 
any ground-borne noise inside the building. 


Alternative 2 — Joint/ Private Development Minimum Build 


As in Alternative 1, the USPS General Mail Facility/South Postal Annex would be demolished. The 
building is located within the South Station APE, but it is not an historic property. In Alternative 2, 
construction noise impacts, and operational and construction vibration impacts would be the same as in 
Alternative 1. Alternative 2 was also not examined as part of the wind study because this alternative 
would meet all applicable building height and setback requirements under Chapter 91. 


Shadow 


As described in Section 4.3, no net new shadows would affect the historic properties located within the 
APE until 5:00 p.m., whereupon the eastern edge of the Fort Point Channel Historic District would be 
shaded. By 6:00 p.m., the majority of the City of Boston would be covered in shadow from the existing 
urban environment. Alternative 2 would add incrementally to these shadows within the Fort Point 
Channel Historic District. 


Noise 


The Joint/Private Development proposed along Dorchester Avenue would effectively shield the area 
across Fort Point Channel from the South Station train noise and would eliminate any potential noise 
impacts, as described in Section 4.10. Depending upon the reverberation characteristics of the enclosed 
space and the use of sound absorption materials, the noise levels inside the station area (tracks and 
platforms) could increase. The noise increase would be limited to the tracks and platforms, which are 
located within the APE, but are not listed on the National Register as part of South Station. The existing 
doors between the tracks and platforms and the passenger waiting area inside the South Station headhouse 
would provide effective noise mitigation within the headhouse. 
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Visual 


Alternative 2 would not have adverse visual impacts on views to or from historic properties. The new 
jomt/private development in Alternative 2 would be consistent in height and dimensions with other 
development fronting the west side of Fort Pomt Channel (e.g., 245 Summer Street), as described in 
Section 4.3. The joint/private development would not be visible from the north or west (Federal Reserve 
Bank Building, Leather District, or Chinatown). Along Fort Pomt Channel, the jomnt/private development 
would be visible from within the Fort Pomt Channel Historic District, but the development would not 
block views to or within any historic properties within the South Station APE. As in Alternative 1, the 
completion of the Harborwalk along Dorchester Avenue would improve the views of the Fort Point 
Channel Historic District. 


Alternative 3 — Joint/ Private Development Maximum Build 


As in Alternative 1, the USPS General Mail Facility/South Postal Annex would be demolished. The 
building is located within the South Station APE, but it is not an historic property. Noise impacts from 
train operations in Alternative 3 would be same as in Alternative 2. Construction noise impacts, and 
operational and construction vibration impacts would be the same as in Alternative 1. 


Shadow 


The Fort Pomt Channel Historic District would experience some new shadows late in the day. By 4:00 
p.m., new shadows would shade approximately 50% of the Fort Point Channel watersheet between 
Summer Street and the southern end of the jomt/private development. Additionally, new shadows would 
be cast on the western half of Summer Street Bridge and a small area at the midpoint of the Congress 
Street Bridge near the Tea Party Ship Museum. By 5:00 p.m., new shadows would be cast on the eastern 
edge of Fort Pomt Channel for approximately 1,000 feet south of Summer Street. Additionally, a small 
amount of shadow would also be cast on Children’s Wharf, north of the Congress Street Bridge. 


Wind 


Historic properties within the APE could experience wind speed impacts with and without mitigation; 
uncomfortable wind impacts would occur at the intersection of Atlantic Avenue and Essex Street, along 
the east bank of Fort Point Channel, and at the south end of the development site. These impacts also 
would exist in the No Build Alternative. Alternative 3 would not add to the wind conditions in these 
areas. 


Visual 


Alternative 3 would not have adverse visual impacts on views to or from historic properties. |The 
jomt/private development would be partially visible from Chinatown. As in Alternative 2, along Fort 
Point Channel, Alternative 3 would be visible from within portions of the Fort Point Channel Historic 
District. The proposed joint/private development would not block views to or within any historic 
properties within the South Station APE. The completion of the Harborwalk along Dorchester Avenue 
would improve the views of the Fort Point Channel Historic District. 


4.12.3. Mitigation Measures 
This section assesses requirements for mitigation measures for impacts to historic resources at the four 


SSX project sites relative to shadow, wind, noise and vibration. Also included are design considerations 
for the South Station site which focus on historic preservation. Mitigation is not proposed for demolition; 
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none of the buildings proposed for demolition at the South Station site, the Widett Circle site, or the 
Beacon Park Yard site are historic properties. 


Shadow 


Mitigation is not proposed for shadow impacts at the South Station site; shadow impacts would be minor 
and would be far outweighed by the project benefits. 


Wind 


Mitigation for wind impacts at the South Station site due to the joint/private development could include 
coniferous tree plantings and screen walls. MassDOT would determine the appropriateness of these 
measures upon selection of a preferred alternative, in coordination with advanced design. 


Noise 


At the South Station site in Alternative 1, noise levels at receptors within the Fort Point Channel Historic 
District are expected to exceed the FTA moderate impact criteria. As described in Section 4.10, to reduce 
noise from idling locomotives across Fort Point Channel, a noise barrier could be installed along the 
length of Track 20. In Alternatives 2 or 3, the station would be enclosed by the joit/private 
development, and a noise barrier would no longer be necessary. The demolition and construction activity 
associated with the project would impact the South Station headhouse and 245 Summer Street (located 
within the APE but not a historic property). Noise barriers would be required to mitigate construction 
noise levels at these receptors. As described in Section 4.10, a Construction Noise Control Plan would be 
implemented to mitigate construction noise levels, including providing noise monitoring during 
construction to determine compliance with FTA and City of Boston construction noise limits. 


While mitigation measures are proposed at Beacon Park Yard and Readville —Yard 2, as described in 
Section 4.10, there would be no noise impacts to historic properties within the APE at Widett Circle, 
Beacon Park Yard, or Readville - Yard 2 associated with project operations or construction. 


Vibration 


No vibration impacts to historic resources within the Historic APE are anticipated during SSX project 
operations. During construction at the South Station site, precondition surveys and vibration monitoring 
would be conducted to document initial conditions and to monitor vibration levels during construction. 
The Construction Management Plan would establish vibration limits and other similar performance 
criteria, as well as require the contractor to plan and implement mitigating measures if adverse impacts 
were detected during construction. Below-grade work would be conducted under the technical 
monitorng of a geotechnical engineer, to observe and document construction procedures, monitor 
vibrations, and to anticipate and facilitate any needed mitigation measures. 


Design Considerations 


Chapter 3 of the DEIR presents design principles to guide the planning and design of the SSX project. 
Specific to historic preservation, planning and design principles developed to be respectful of South 
Station’s rich history, its prominent location, and its role as the transportation hub for the region include 
creating a work of civil architectures that complements the historic and architectural significance of the 
1899 headhouse, and recognizing and protecting the historic integrity of the existing South Station 
headhouse and its value as a public space. 
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4.13. Archaeological Resources 


This section presents an evaluation of the impact of the SSX project upon archaeological resources. 
Existing conditions and assessments were conducted in conjunction with the Massachusetts State Historic 
Preservation Officer (SHPO)/Massachusetts Historic Commission (MHC), in accordance with Section 
106 of the National Historic Preservation Act (36 CFR 800) as amended, the implementing regulations of 
the Advisory Council on Historic Preservation (36 CFR 800), and State Register Review procedures (950 
CMR 71.00). Additional standards and guidance included Public Planning and Environmental Review: 
Archaeology and Historic Preservation (MHC 1985), and National Park Service’s Recovery of Scientific, 
Prehistoric, Historic, and Archaeological Data (36 CFR Part 66 Appendix A). 


Section 106 requires the establishment of the APE for belowground historic properties, consisting of 
archaeological sites. The direct impact APE for archaeological resources is defined as the geographic 
areas in which historic properties would be altered or otherwise used by construction activities or impacts 
related to project operations. The APE for archaeological resources at the four SSX project sites consists 
of the direct impact for construction activities proposed within the project boundaries and the project 
boundary also serves as the APE for archaeological resources boundary. Appendix 13 - Phase I 
Archaeological Reconnaissance Survey Technical Report contains additional information. Following its 
review of the technical report, MHC concurred with the identification and evaluation of findings, 
including the APE for the SSX project.*! 


Archival research and visual field survey were conducted to locate and identify visible archaeological 
sites and sensitive areas where potentially significant belowground resources may be present that could be 
affected by the SSX project. The environmental and background information, combined with the degree 
of observed and inferred disturbance, was used to obtain the sensitivity rankings (low, moderate, and 
high) of the SSX project APEs. Areas assigned moderate and high sensitivity are typically subjected to 
subsurface testing as part of an mtensive (locational) archaeological survey to locate and identify 
potentially significant sites. Appendix 13 - Phase I Archaeological Reconnaissance Survey Technical 
Report provides additional information on the methodology and findings of the archaeological resources 
assessment. 


4.13.1. Existing Conditions 
South Station Site 


Figure 4-14 presents the APE for archaeological resources at the South Station site. The South Station 
site consists entirely of a built environment covered by buildings (South Station, bus terminal, and USPS 
General Mail Facility), railroad tracks, and associated infrastructure, including underground utilities, 
paved roads and parking lots, and loading docks. There are no recorded archaeological sites within the 
South Station site APE. Previous archaeological studies conducted for the CA/T and South Boston Piers 
Transitway projects in the 1980s and 1990s did not assign any archaeological sensitivity to the South 
Station site. The historical document review, including geotechnical and utility data, conducted for the 
SSX project confirmed the presence of deep fill deposits that cover the former South Cove marshlands. 
The historical landmaking activities, railroad construction and land uses, channel dredging, and 
construction of current facilities have resulted in the destruction of any pre-contact and post-contact 
archaeological resources that may have been present along the original Shawmut peninsula shoreline or in 
the “wharfed out” areas of the former South Cove. 


°? Brona Simon, State Historic Preservation Officer, Massachusetts Historical Commission, South Station Expansion Project, Summer Street & 
Atlantic Avenue, Boston (Downtown), MA; MHC #RC. 53 253.EEA No. 15028, Correspondence to U.S. Department of Transportation, Federal 
Railroad Administration, August 13, 2014. 
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The South Station site consists of made land that has been continually reconfigured and disturbed since 
the early to mid-nineteenth century. As a result, no archaeological sensitivity is assigned to the South 
Station site, which is commensurate with previous studies conducted within and adjacent to the South 
Station and Fort Point Channel section of Boston. 


Layover Facility Sites 


Widett Circle 


Figure 4-15 presents the APE for archaeological resources at the Widett Circle site. There are no 
recorded archaeological sites within the Widett Circle site APE. The layover facility site is covered by 
buildings, roads, and associated infrastructure (former railroad tracks and yards) on two private parcels in 
an industrial zone served by the MBTA Fairmount Line and within Amtrak’s wet/dry loop tracks. The 
project area consists of made land that has been continually reconfigured and disturbed since the early to 
mid-nineteenth century. The Widett Circle site was included in the CA/T South Bay study area, and it 
was not assigned any archaeological sensitivity because of twentieth-century filling, and railroad and 
commercial land uses. The current historical document review, including geotechnical data, confirms the 
presence of deep fill deposits and low archaeological sensitivity. No archaeological sensitivity is assigned 
to the Widett Circle layover facility site. 


Beacon Park Yard 


Figure 4-16 presents the APE for archaeological resources at the Beacon Park Yard site. There are no 
recorded archaeological sites within the Beacon Park Yard site APE. The site contains a linear series of 
tracks, railroad support buildings, and associated rail yard infrastructure. The site was undeveloped until 
the mid-1800s construction of the Beacon Trotting Park, which was converted for use as a railroad freight 
yard in the 1890s. The rail freight yard uses have continued to the present, although the nearby areas are 
transitioning to other land uses. No archaeological sensitivity is assigned to the Beacon Park Yard layover 
facility site. 


Readville — Yard 2 


Figure 4-17 presents the APE for archaeological resources at the Readville — Yard 2 site. There are no 
recorded archaeological sites within the Readville — Yard 2 site APE. The majority of the project area is 
actively used as a commuter layover facility; the unfenced portion of the site is within the former rail yard 
and currently is a heavily used, privately operated salvage yard. The area has undergone extensive 
modifications since the creation of the earliest rail yards in the mid-to late nineteenth century. Based on 
historical maps and aerial images and the documented use of the project area as a railroad yard throughout 
most of the twentieth century to the present, it is unlikely that any natural soil horizons containing 
potentially significant archaeological deposits are present within the project APE for the Readville—Yard 
2 site. No archaeological sensitivity is assigned to the Readville—Yard 2 site. 


4.13.2. Potential Impacts 


No recorded archaeological sites or archaeologically sensitive areas where undocumented sites would be 
expected were identified for the SSX project APEs. The SSX project construction activities proposed 
within the four project site boundaries are not anticipated to have potential impacts on significant 
archaeological resources. No further archaeological investigations are recommended for the SSX project 
APEs, including the South Station site, the Widett Circle site, the Beacon Park Yard site, and the 
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Readville-Yard 2 site. As previously cited, in its review of Appendix 13 — Phase I Archaeological 
Reconnaissance Survey Technical Report, MHC concurred with this recommendation. 


4.13.3. Mitigation Measures 


No mitigation measures are proposed. Should the proposed direct impact areas change as design 
advances, then MassDOT will conduct additional archaeological assessments to determine the presence of 
sensitive areas where potentially significant archaeological resources may be present. 


4.14. Site Contamination and Hazardous Materials 


This section addresses existing environmental conditions related to site contamination and hazardous 
materials at the four SSX project sites, and identifies actions that could be required for construction of the 
SSX project, including compliance with federal and state regulations. The study area for the evaluation of 
site contamination, including soil and groundwater contamination, and hazardous materials is defined as 
the site boundary where permanent or temporary construction is likely to take place. 


Site contamination and hazardous materials in Massachusetts are regulated through multiple federal and 
State regulations. The applicable regulations for asbestos-containing materials (ACM) are the U.S. EPA’s 
National Emission Standards for Hazardous Air Pollutants (NESHAP)® and the Massachusetts Air 
Pollution Control Regulations.°“* MassDEP implements the Massachusetts Contingency Plan (MCP) to 
address releases or threats of releases of oil and/or hazardous material (OHM) into the environment.®> 


MassDEP assigns Release Tracking Numbers (RTNs)°° and classifications of Response Action Outcomes 
(RAOs)°*’ to releases based upon the permanent and temporary measures taken to eliminate such hazards 
to the environment. Appendix 14 - Site Contamination and Hazardous Materials Technical Report 
provides definitions of RAOs applicable to the SSX project sites. 


4.14.1. Existing Conditions 
South Station Site 


Based on a review of MassDEP files, there are 22 instances of an historic release or threat of release into 
the environment®* on the South Station site, which includes the existing South Station and USPS 
properties. All of the RTNs have been closed by MassDEP. Aside from these 22 RTNs, no additional 
Reportable Conditions®’ pertaining to the South Station site were identified, and there are no Reportable 
Conditions at the site that have not yet been assigned an RTN. 


® Brona Simon, State Historic Preservation Officer, Massachusetts Historical Commission, South Station Expansion Project, Summer Street & 
Atlantic Avenue, Boston (Downtown), MA; MHC #RC. 53 253.EEA No. 15028, Correspondence to U.S. Department of Transportation, Federal 
Railroad Administration, August 13,2014. 

°° 40 CFR Part 61. 

** 310 CMR7.15 

°° Per the Massachusetts Contingency Plan (310 CMR 40.0000), a release is defined as any spilling, leaking, pumping, pouring, emptying, 
discharging, injecting, escaping, leaching, dumping or disposing into the environment, excluding certain emissions or applications of pesticides, 
fertilizer, or residuals. 

°° Release Tracking Numbers are the file numbers assigned by MassDEP to a release or threat of release 

67 A Response Action Outcome(RAO) is definedas a site/release where a Permanent or Temporary Solution statement was submitted to 
MassDEP indicated that response actions were sufficient to achieve a level of no significant risk orat least ensure that all substantial hazards 
were eliminated. 

8 http://public.dep.state.ma.us/wsc_viewer/main.aspx 

°° Reportable Conditions include Reportable Concentration or Reportable Quantities. Reportable Concentration means the concentration of 0310 
CMR 40.0362. Reportable Quantity means the quantity of oil or hazardous material the release of which, orthreat of release of which, requires 
notification to MassDEP under M.G.L. c. 21E,§7, and/or 310 CMR 40.0350 through 310 CMR 40.0352.il or hazardous material in soil or 
groundwater which requires notification to MassDEP under M.G.L. c. 21E, § 7, and/or 310 CMR 40.0360 through 310 CMR 40.0352. 
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The following summary is a breakdown of the 22 RTNs on the South Station site, which includes both the 
existing South Station parcel and railroad track right-of-way (ROW), and the USPS General Mail Facility 
(GMF) parcel; and their RAOs. 


e Nine RTNs (3-15044, 3-15517, 3-18353, 3-24692, 3-27393, 3-24162, 3-18045, 3-20324, and 3- 
20757) were closed with Class A-1 RAOs, indicating that a Permanent Solution’® has been 
achieved and the level of OHM has been reduced to background. 

e Seven RTNs (3-10376, 3-10377, 3-13064, 3-13291, 3-24208, 3-26714, and 3-29093) were closed 
with Class A-2 RAOs, indicating that a permanent solution of “No Significant Risk” for current 
or future site conditions was achieved; however, the level of OHM was not reduced to 
background. In some cases, a Class A-2 RAO was achieved, siting that conditions were 
categorically infeasible to achieve background due to the proximity of a public transportation 
ROW. 

e RTN 3-19396 was closed with a Class A-3 RAO with an Activity and Use Limitation (AUL)”', 
indicating that residual contamination exists in this location. The location of the residual 
contamination was identified as the area adjacent to an elevator shaft in the northwest portion of 
the South Station Bus Station building. 

e RTN 3-1993 was closed with a Class B-1 RAO, indicating that a Permanent Solution has been 
achieved without requiring MCP Response Actions. 

e RTN 3-0555 was closed with the submittal of a Licensed Site Professional (LSP) Evaluation 
Opinion stating that the site, which was identified as a Location to be Investigated (LTBI) by 
MassDEP, required no further response action. 

e Two RTNs (3-16008 and 3-16026) were covered under a MassDEP Memorandum of 
Understanding for the Central Artery/Tunnel project, and Immediate Response Action (IRA) 
Plans were required. No documentation exists in MassDEP’s files indicating that the IRA plans 
were conducted. 

e RTN 3-1305 was closed with a Class A-2 RAO, and while a condition of No Significant Risk was 
achieved, remediation of residual soil and groundwater contamination was considered to be 
categorically infeasible based on the location of the contamination beneath an active 
transportation ROW. 


Based on the review of publically available documents, no additional reportable conditions pertaining to 
the South Station site were identified, and there are no reportable conditions at the site that have not yet 
been assigned an RTN. 


Based on an initial evaluation of the USPS GMF, asbestos- containing materials (ACM) are located 
throughout the building facility. Additionally, the facility contains potential hazardous materials and 
universal wastes, including polychlorinated biphenyls (PCBs), lead paint, light bulbs and _ ballasts, 
mercury-containing equipment, and refrigerants associated with heating, ventilation, and air conditioning 
(HVAC) systems. 


7° A Permanent Solution is defined as a measure or combination of measures which will, when implemented, ensure attainment of a level of 
control of each identified substance ofconcem at a disposal site or in the surrounding environment such that no substance of concern will present 
a significant risk of damage to health, safety, public welfare orthe environment during any foreseeable period of time (No Significant Risk). 

' An Activity and Use Limitation (AUL) indicated an environmental restriction or Notice of Activity and Use Limitation recorded, registered, or 
filed on the site in accordance with the MCP. 
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Layover Facility Sites 
Widett Circle 


Based on a review of MassDEP files, there are 14 instances of an historic release or threat of release into 
the environment on the Widett Circle site.’” All of the RTNs have been closed by MassDEP. 


Five of the RTNs have achieved a Class A-1 RAO, indicating that the level of OHM has been reduced to 
background, a Permanent Solution has been achieved, and no likely residual contamination exists. Two of 
the RTNs have achieved a Class A-2 RAO indicating that the level of OHM has not been reduced to 
background, a Permanent Solution has been achieved, and some likely residual contamination exists. 
Seven of the RTNs have achieved a Class B-1 RAO, indicating that No Significant Risk exists and the 
site is unlikely to have residual contamination. None of the RAOs have AULs associated with them. 


Based on the review of MassDEP files, no additional reportable conditions pertaining to the Widett Circle 
site were identified, and there are no reportable conditions at the site that have not yet been assigned an 
RIN. 


Site evaluations of the existing buildings at the Widett Circle site have not been conducted. Given their 
current use, refrigerated warehousing storage, it is likely that these facilities contain potential hazardous 
materials and universal wastes. The facilities originally were constructed in the 1960s and they 
potentially contam ACM. 


Beacon Park Yard 


Based on a review of MassDEP files, there are 46 instances of an historic release or threat of release into 
the environment on the Beacon Park Yard layover facility site.’ With the exception of two sites (RTNs 3- 
20882 and 3-30413), all of the RTNs have been closed by MassDEP. 


Sixteen of the RTNs have achieved a Class A-1 RAO, indicating that the level of OHM has been reduced 
to background, a Permanent Solution has been achieved, and no likely residual contamination exists. 
Eighteen of the RTNs have achieved a Class A-2 RAO, indicating that the level of OHM has not been 
reduced to background; while these RTNs have achieved a designation of No Significant Risk, there is a 
potential to encounter residual contamination. Seven of the RTNs have achieved a Class C-1 RAO, 
indicating that Substantial Hazards”* have been eliminated, a Temporary Solution has been achieved, and 
response actions to achieve a Permanent Solution are not feasible; therefore, the potential to encounter 
residual contamination is likely. Of the remaining RTNs at the Beacon Park Yard site, three sites have 
been closed and are linked to Class C-1 RAO sites; a downgradient property’”> status opinion has been 
filed for one site with no obligation for remediation, and one site remains open (RTN 3-30413) and is 
currently undergomg a Comprehensive Site Assessment per the Massachusetts Contingency Plan (MCP) 
regulations (310 CMR 40.0000). 


Based on the review of MassDEP files, no additional reportable conditions pertaining to the Beacon Park 
Yard site were identified, and there are no reportable conditions at the site that have not yet been assigned 
an RTN. None of the RAOs filed have AULs associated with them. 


® Information current as of December 2012. 

® Information current as of December2012. 

7 Substantial hazards are hazards which would pose a significant risk of ham to health, safety, public welfare, or the environment if it continued 
to be present for several years. 

7 A downgradient property is defined as property has been affected by contamination from an upgradient or upstream sourcemay not be able to 
meet therequirements ofthe MCP because they do not control the source of contamination 
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Site evaluations of the existing buildngs at Beacon Park Yard have not been conducted. A number of the 
buildings at the property were constructed in the 1970s or earlier and potentially contam ACM. 


Readville — Yard 2 


Based on a review of MassDEP files, there are two instances of an historic release or threat of release into 
the environment on the Readville — Yard 2 site.’”° RTN 3-29327 has been closed by MassDEP and RTN 3- 
15991 remains open. 


One RTN has achieved a Class A-2 RAO, indicating that the level of OHM has not been reduced to 
background; while the site has achieved a designation of No Significant Risk, the potential to encounter 
residual contamination is likely. RTN 3-15991 has achieved a Class C-2 RAO, indicating that a condition 
of No Substantial Hazard exists, but response actions to achieve a Permanent Solution are feasible and are 
required. 


RTN 3-15991 is generally located east of the site of the proposed layover facility, but portions of the 
release site extend onto property owned by the Commonwealth of Massachusetts/MBTA. An AUL, that 
would require maintenance of a geotextile and gravel cover, is proposed for the site to address residual 
lead and PCB contamination in soil, including the portion of the site extending onto Readville - Yard 2. 
Due to the elevated concentration of PCBs in soil, the proposed remedy may require U.S. EPA Region 1 
approval. An alternative to the placement of the AUL on the site would be site remediation. 


Based on the review of MassDEP files, no additional reportable conditions pertaining to the Readville - 
Yard 2 site were identified, and there are no reportable conditions at the site that have not yet been 
assigned an RTN. 


Site evaluations of the existing facilities at Readville — Yard 2 have not been conducted. Depending on 
the final configuration of the layover facility and if buildings will need to be demolished, hazardous 
materials and universal wastes may be encountered. The buildings may potentially contain ACM. 


4.14.2. Potential Impacts 
South Station Site 


Based on the types of releases that have been documented at the South Station site, MassDOT does not 
anticipate encountering significant issues associated with these specific releases during the demolition of 
the USPS facility and the proposed construction. However, based on the previous use of the site, 
contamination associated with the property’s historical use may be encountered during construction. In 
addition, the fill that was used to create the current landmass, dating to the early part of the 19" century, 
may contain debris and contamination that may need to be addressed during demolition and construction. 


As noted, the USPS GMF contains ACM and other potential hazardous materials and universal wastes. 
Prior to demolition, further investigation would be required. 


Layover Facility Sites 


Based on the recent and historic use of Widett Circle, it is likely that some contamination would be 
encountered during SSX project layover facility construction. 


7 Information current as of February 2013. 
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Based on the recent and historic use of Beacon Park Yard, it is likely that some contamination would be 
encountered durng SSX project layover facility construction. 


Based on the historic and current use of Readville-Yard 2, it is likely that some contamination would be 
encountered during SSX project layover facility construction. Construction activities at Readville - Yard 
2 also could include remediation of the disposal site (RTN 3-15991) to reach a Permanent Solution. 


The project would require demolition of multiple existing facilities at Widett Circle and several small 
structures at Beacon Park Yard. Prior to building expansion activities, further investigation would be 
required to identify ACM and potential hazardous materials within existing structures. 


4.14.3. Regulatory Consistency 


Moving forward, Phase I ESAs will be completed to identify any unreported Recognizable Environmental 
Conditions (RECs)’’ on the properties. This will include conducting a limited site reconnaissance of the 
properties to make observations for evidence of a release or threat of release of OHM to the environment, 
and to interview knowledgeable personnel on the historic operations on the properties. Additionally, this 
will include performing a limited review of adjoining properties to identify the potential for use of OHM 
that could affect the properties. If any RECs are identified during the Phase I ESA, site-specific health 
and safety plan (SSHASP) will be developed, including procedures for the use of proper personal 
protective equipment (PPE), including but not limited to respirators and protective clothing (ie. Tyvek 
suits) for Phase II investigations. 


If a Phase II ESA is required, MassDOT will implement a soil and groundwater sampling and analysis 
program to provide information to: establish the presence and extent of contaminated material; determine 
options available to manage and dispose surplus soil generated during construction; establish 
requirements for treatment and management of groundwater to be dewatered during construction; avoid 
exacerbation of existing groundwater or soil contamination in design for construction, and meet the 
performance standards of 310 CMR 40.0000 with regard to construction in contaminated areas. 


Based on the Phase II investigation, MassDOT will establish oil and hazardous material concentrations in 
soil and groundwater to support design and construction and determine if MCP reportable conditions 
exist. Potential effects of construction on existing areas of environmental contamination and conditions 
that may pose a significant risk to human health, safety, public welfare, or the environment, including 
Imminent Hazards and/or Critical Exposure Pathways, will be identified. MassDOT will develop 
recommendations for specific response actions to maintain compliance with the MCP related to OHM on 
the property. MassDOT will identify response actions to be conducted prior to construction. 


Moving forward, MassDOT will conduct a visual inspection of the buildings to identify the presence, 
location, and quantity of suspect ACM. Work plans will be developed for sampling based on the facility 
walk-throughs once the inspections are complete. Bulk samples of potential hazardous materials will be 
collected for laboratory analysis. Once the laboratory results are received, types, conditions, and 
quantities of potential hazardous materials and universal wastes, including PCBs, lead paint, fluorescent 
light tubes, light ballasts, CFCs and refrigerants associated with HVAC systems, mercury switches, 
emergency light batteries, and exit signs, etc. will be documented and inventoried. Finally, response 
actions that would be required prior to demolition will be identified. Response actions could be required, 
including development of a site-specific health and safety plan. 


77 Recognized Environmental Concern (REC)is a term used to identify environmental liability within the context ofa Phase I Environmental Site 
Assessment, defined as the presence or likely presence ofany hazardous substances or petroleum products in, on, or at a property: (1) due to 
release to the environment; (2) under conditions indicative ofa release to the environment; or (3) under conditions that pose a material threat of a 
future release to the environment. 
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4.15. Socioeconomic Conditions 
The purpose of the Socioeconomic Conditions Analysis is to: 


e Present an overview of existing population and employment conditions in the vicinity of the 
project sites. 

e Identify potential direct impacts and changes to employment resulting from the SSX project at 
SSX project sites. 

e Assess the potential economic impact of the SSX project on the Boston region. 


Socioeconomic impacts of the project were assessed for each of the proposed Build Alternatives: 
Alternative 1 - Transportation Improvements Only; Alternative 2 - Joint/Private Development Minimum 
Build; and Alternative 3 — Joint/Private Development Maximum Build.’* Each alternative includes 
development of the proposed layover facility sites. Therefore, the impacts that would result from the 
development of the layover facility sites would be the same in each of the Build Alternatives. 


The socioeconomic study areas are defined as one-half-mile surrounding the existing South Station 
headhouse and the three layover facility sites. Central Transportation Planning Staff (CTPS) provided 
existing, No Build, and Build conditions estimates of population and employment for the South Station 
study area. CTPS also used an economic modeling tool to estimate the project’s economic impacts upon 
the Boston MPO region. Appendix 4 - Socioeconomic Conditions Technical Report contains additional 
information on methodology, existing conditions, and potential impacts. 


4.15.1. Existing Conditions 
Overview of Boston’s Population and Economy 


Boston is the center of the Boston-Cambridge-Quincy MA-NH Metropolitan Statistical Area (MSA), the 
tenth largest metropolitan area in the U.S. This MSA had 4.5 million people and 3.1 million jobs in 2010. 
The Boston MSA had the ninth largest economy (as measured by gross domestic product) nationally and 
the 42"¢ largest such city economy in the world, generating $336.2 billion dollars in 2012. This MSA 
comprised 78% of the Massachusetts economy and 33% of the New Hampshire economy in 2012.” 
Boston is also the center of the seventh largest Combined Statistical Area (CSA) in the U.S., the Boston- 
Worcester-Providence, MA-RI-NH-CT CSA Area. 


Boston is a hub for finance, higher education, medicine, a broad range of professional services and 
government activities at all levels. Boston has evolved into more of a knowledge and information-based 
economy. Healthcare comprises the largest sector of the Boston economy, followed by 
professional/scientific/technical services, finance/insurance, and government. Boston is also an important 
tourist destination; with 1.3 million visitors in 2011, Boston is the ninth most visited city in the United 
States. 


Since 2009, Boston’s economy has grown at a rate of 4.8%, the highest among all major U.S. 
metropolitan areas.°° Boston’s economy and employment has steadily expanded since 2010, and this 
growth is projected to continue. In the South Station study area, employment in 2035 is expected to 
increase with the largest increases occurring in the South Boston Waterfront/Innovation District. 


78 Descriptions of the SSX project Build Alternatives are provided in Section 6. 
” The United States Conference of Mayors and the Council on Metro Economies and the New American City, U.S. Metro Economies: Outlook- 
Gross Metropolitan Project, with Metro Employment Projections, November 2013, accessed July 1, 2014, 


http:/Avww.usmayors.org/metroeconomies/201 3/20 131 1-report.pdf 
*° The Brookings Institute. The 10 Traits of Globally Fluent Metro Areas: Boston, 2013. 
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Boston has more jobs than residents and far more jobs than resident workers.*' In the heart of the 
Downtown area, jobs outnumber residents by roughly 7 to 1. Commuters from outside the City fill 62% 
of its jobs. Total jobs in Boston numbered approximately 680,000 in 2008°* and had rebounded by 2011. 
Although the total numbers of jobs has fluctuated with expansions and recessions, the trend is for 
economic expansion, particularly in recent years. The City’s resident workforce has also expanded, from 
285,859 of Boston’s residents working in 2000, to 318,250 of residents employed in 2010.*° 


Boston’s population has also been growing in recent decades, and its growth compares favorably to most 
other northeastern cities. Over a two-year span culminating in July 2012, Boston grew 3.1% from the 
2010 census to 636,479 people, at a rate faster than the suburbs and any urban area northeast of New 
Jersey. *4 


South Station Site 


Estimates of the South Station study area population and employment for the South Station study area for 
existing (2009) and 2035 No Build and Build conditions, and projections for travel demand forecasting, 
were compiled by CTPS. They were based upon the five transportation analysis zones (TAZs), the unit of 
geography most commonly used in conventional transportation planning models, around South Station. 
The South Station TAZs, as shown in Figure 4-18, roughly correspond to the one-half-mile South Station 
study area, with slight differences in boundaries and estimated population. 


Table 4-42 presents the 2009 estimated population, housing, and employment for the five TAZs around 
South Station. The 2009 estimated population in the TAZs around South Station totaled 13,190 people. 
These TAZs population and employment estimates approximate socioeconomic conditions within the 
South Station study area, and are consistent with the Boston MPO RTP. 


Table 4-42—2009 South Station Study Area Demographic Data 


Transportation : Service Retail Basic 
Analysis Zone (TAZ) Population Hous eholds Total Jobs 


Jobs Jobs Jobs? 
South Station TAZ 


6576 
02 998 


5,519 2,341 9.470 5,285 

2,580 1,172 17,700 1,138 1,627 
Total 13,190 6,029 75,841 2,888 12,680 91,410 
Source: CTPS 
a Basic jobs include ut ilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry 


[a9 | 983, 


Table 4-43 shows the population and employment forecasts projected for the South Station TAZs in 2035. 
In 2035, population within the TAZs is anticipated to increase by 21,069 people, or 160%, increasing to 
34,259 people from 2009 conditions. The largest increases would occur within the East TAZ, the South 
Boston Waterfront/Innovation District, where population is anticipated to increase by 11,711 people, or 
212%, to 17,230 people. Table 4-44 shows a comparison between 2009 and 2035. 


5! Boston Redevelopment Authority (BRA), Boston by the Numbers: Economy and Jobs, March 2011, accessed July 1, 2014, 

http:/Avww.bost onredevelopmentauth ority org/get attachment/9 468 03b2 -6f1 c-40 b2-8b6b-c01c8c4bced1/; CTPS; U.S. Census data, 2000 and 
2010 

* Tid. 

*3 Thid; U.S. Census data, 2000 and2010. 

** Boston Globe, Boston ’s Population Boom Speeds Up, June 16, 2013, accessed July 23, 2014, 

http:/Avww.bostonglobe.com/ideas/2013/06/1 6/boston-population-boom-speeds/W Ub5 OlgaNWj9 htqXIkI/story.html?s campaign=sm tw. 
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In 2009, employment in the South Station TAZs totaled 91,410 workers. In 2035, employment is 
estimated to increase to 109,538 workers, an increase of 18,128 jobs, or 20%, as shown in Table 4-43. 
The East TAZ would experience the highest increase (74%) or 11,058 jobs, for a total of 26,065 jobs in 
the South Boston Waterfront/Innovation District. 


Table 4-43—2035 South Station Study Area Demographic Projections 
Trans portation i Basic 


Analysis Zone (TAZ) Population Hous eholds i Retail Jobs Jobs* Total Jobs 


South Station TAZ 1,793 8,279 
North TAZ 1,027 3,330 41,542 


91,698 


Source: CTPS 
a Basic jobs include ut ilities/t elecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 


trade, and forestry. 


Table 4-44— South Station Study Area Demographic Changes, 2009 - 2035, Total and Percent 
Transportation Group Service _ Retail Basic Total 
Analysis Zone (TAZ) Quarters? Jobs 


Jobs Jobs Jobs 

: 1,204 2,391 24 2,442 

South Station TAZ (204%) 956 (193%) 4 (49%) | (14%) 28 (2%) (37%) 

0 2,223 34 -19 2,238 

North TAZ 474 (199%) | 252 (274%) Lal (o%) | 6%) | (0.6%) (6%) 

5,005 . 2,140 365 -11 2,494 

ones Ging oe a (25%) | (108%) (0.9) | (24%) 

aa ? ; 9,234 | 1,849 -25| 11,058 

East TAZ 212%) | *68 91%) | 3.600%) | Cope) | (734%) | (0.5%) | _(74%) 

2,675 0 -147 56 -13 -104 

WeeTne 104%) |_ 1284 10%) | 0.8%) | 6%) | 0.8%) | 0.5) 

21,069 < ) 15,841 2,328 -40 18,128 

Subtotal (160%) 9,332 (155%) 3 (1%) (21%) | (81%) (-0.3) (20%) 

Source: CTPS 

a Group quarters are places where people liveor stay in a group living arrangement, and include such places college residence halls, residential 

treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 


b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


Population Hous eholds | 


In 2010, the City of Boston designated a portion of the South Boston Waterfront as the Innovation 
District, comprised of one thousand acres directly east of South Station across Fort Point Channel. In the 
South Boston Waterfront neighborhood, 5,000 jobs have been created since 2010 at more than 200 small 
businesses, largely in the fields of technology, creative industries (design and advertising), life sciences, 
and green energy.***° The initiatives of the Innovation District include developmg a 24-hour 
neighborhood, with innovative workspaces, housing (smaller lofts providing live-work spaces for 
innovators to collaborate), and restaurants. As cited in the Fort Point District 100 Acres Master Plan, a 
key to the future expansion of the District is proximity to public transportation, notably South Station 
(refer to Section 4.1 and Appendix 4 - Land Use and Zoning Technical Report). 


*° The Northeast Corridor and the American Economy, April 20 14. 
86 City of Boston, About: Boston’s Innovation District, accessed July 16, 2014, http://www. innovationdistrict.org/about-2/. 
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Figure 4-18—South Station Transportation Analysis Zones 
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While growth in housing stock in Boston over the past decade (2000 to 2010) was the strongest over the 
last six decades for both total and occupied units, according to the 2010 Census, the one-half-mile South 
Station study area experienced even higher corresponding increases in housing, increasing by 67% 
between 2000 and 2010 to 6,444 housing units. This population/housing expansion is expected to 
continue, particularly in the South Boston Waterfront/Innovation District, where special zoning permits 
development of lofts smaller than 500 square feet. 


South Station Businesses 


Located in the heart of the Financial District, South Station is surrounded by a number of businesses and 
large employers. Large employers within the South Station study area*’ include Fidelity Investments 
(5,500 employees); Tufts Medical Center (3,692 employees); Suffolk University (1,528 employees); and 
Gillette (1,385 employees), the City’s largest industrial/manufacturing employer. In addition, the South 
Station headhouse features a number of businesses, consisting of 15 eateries and 15 retail stores/services 
geared toward rail patrons. The headhouse includes newly opened retail space (CVS/Pharmacy) on the 
second level and office space on the second through fifth floors, which currently houses Amtrak, the 
Massachusetts Division of Public Utilities, and a few private companies. The bus terminal also houses 
three eateries and three retail outlets/services/kiosk. 


Layover Facility Sites 


All of the layover facility sites are located within existing industrial areas. The population of the one- 
half-mile Widett Circle study area generally is concentrated in the South End neighborhood, located west 
of the layover facility site; and to a lesser extent, in the eastern portion of the study area in South Boston. 
The population of the one-half-mile Beacon Park Yard study area primarily is located south and west of 
the layover facility site in the Allston neighborhood. Readville - Yard 2 is located in the Hyde Park 
neighborhood, with the one-half-mile study area population located primarily south and northwest of the 
layover facility site. Table 4-45 presents population trends for the three layover facility study areas. 


Table 4-45—Population Trends, Layover Facility Study Areas, 2000-2010 
en Population Population % Change 
2000 2010 2000 to 2010 


Sea Bese] a 
Readvile — Vard2Smdy Area «| SSIS] SCO 
[Ci Boston sera 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 
a The Widett Circle study area includes the Suffolk County House of Correction, which had 1,512 residents in 2010. 


The Widett Circle study area grew substantially more than any other study area or neighborhood. 
Population trends within the Beacon Park Yard study area closely resembled that of the Allston 
neighborhood in which it is located, growing by almost 14% between 2000 and 2010. With the exception 


87 BRA defines large employers as private employers employing over 500 people. 
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of the Readville — Yard 2 study area, which lost population from 2000 to 2010, the growth rate of the 
study area populations exceeded the city, county or state growth rates over the same time period. 


Large employers within the one-half-mile layover facility study areas include the Boston Medical Center 
(4,217 employees), near the Widett Circle site; and Boston University (9,783 employees), near the 
Beacon Park Yard site. 


The Widett Circle site includes a complex of food-related storage and processing businesses, including 
businesses related to the beef and seafood industries, located within the 29-acre proposed project 
footprint. The 30-acre Beacon Park Yard proposed project footprint currently is occupied by railroad and 
rail-related uses. A demolition and debris management company is located west of the existing Readville 
- Yard 2. The expansion of the 17-acre Readville — Yard 2 footprint would increase the facility at existing 
Readville Yard by approximately seven acres, of which the MBTA currently owns the majority of the 
site, but would require a partial taking of approximately 0.7 acres of a privately owned property. 


4.15.2. Potential Impacts 


This section presents the socioeconomic impacts of the build alternatives upon the four SSX project sites. 
CTPS used the Transportation Economic Development Impact System (TREDIS) model to estimate the 
economic impacts of permanent household population gains and employment gains due to the three 
jomt/private development build alternatives at the South Station site. Estimates included additional 
household spending from new residents and total new employees of the joint/private development. These 
estimates were then used to estimate increases in business sales, gross regional product, jobs, and wage 
income for the Boston MPO region. CTPS also used the TREDIS model to estimate the economic 
impacts of the project’s construction for the MPO region, as well as travelers’ cost savings. Appendix 4 - 
Socioeconomic Conditions Technical Report presents more information and the results from the CTPS 
economic analysis. 


South Station Site 
Alternative 1 — Transportation Improvements Only 


The station expansion onto the site of the existing USPS facility site would displace approximately 1,000 
USPS jobs at South Station. It is anticipated that these jobs would be relocated to a site within South 
Boston. It is not anticipated that there would be a net loss of USPS jobs within the Boston area. 
MassDOT intends to replicate the USPS retail functions currently operating at the facility within the 
expanded South Station headhouse. 


Currently, the total employment within the South Station headhouse, excluding bus terminal employees, 
is approximately 640 personnel, including: employees for railroad operations of Amtrak and the MBTA, 
100 retail/service employees, and 360 office employees on the upper floors. A station expansion in 
Alternative 1 is anticipated to more than double the retail and building management/cleaning staff within 
the headhouse. Assuming that the South Station rail and building management staff would expand, this 
could yield a total of approximately 844 employees based at the South Station headhouse, an increase of 
roughly 202 employees. 


The station expansion also is anticipated to result in an increase in rail-related employment. Based on 
discussions with the MBTA, increases in staff for railroad operations could be on the order of 30%. 
Current staffing to support railroad operations at South Station (both on-site and off-site) for Amtrak and 
the MBTA is estimated to be close to 900 personnel, of which at least 20% are housed at South Station. 
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In addition to the direct employment changes associated with Alternative 1, the SSX project would 
support continued economic growth and expansion of the Downtown Financial District and adjoming 
South Boston Waterfront/Innovation District. Given the importance of Boston as an employment center 
reliant on a commuter workforce, the proposed station improvements would be important to support the 
City’s continued growth and economic health. An improved South Station transportation complex would 
further improve the appeal of the adjoining Innovation District, the fastest growing neighborhood in 
Boston, and other neighboring districts (Financial District, Leather District, and Chinatown) for 
businesses and residents. 


Alternative 2 — Joint/Private Development Minimum Build 


Alternative 2 would include provisions for future private development, including residential, office, and 
commercial space (retail and hotel uses) at South Station. The changes in employment described for 
Alternative 1, including relocation of the USPS facility, increases in South Station employment, 
displacement of Widett Circle businesses, and impacts to a Readville — Yard 2 business, also would apply 
in Alternative 2. Additionally, this alternative would result in increased employment related to the future 
private development. 


It is anticipated that the future private development in Alternative 2 would add a total of 1,020 service 
jobs, including 255 hotel employees, and 255 retail employees, for a total of 1,275 employees. It is 
assumed that 280 units of residential housing (multi-family or condominiums) would be provided that 
would accommodate 620 additional residents. 


CTPS estimates that the permanent household population and employment gains associated with 
Alternative 2 would generate $26.153 million in additional household spending in the Boston MPO 
region, which encompasses 101 cities and towns across approximately 1,400 square miles. CTPS’ 
economic assessment is presented in Appendix 4 - Socioeconomic Conditions Technical Report. 


Alternative 3 — Joint Development Maximum Build Alternative 


Similar to Alternative 2, Alternative 3 would include provisions for future private development. The 
changes in employment proposed in Alternative 1 would also apply in Alternative 3, with additional 
employment related to the future private development. 


It is anticipated that the future private development in Alternative 3 would add a total of 3,000 service job 
employees and 750 retail employees, for a total of 3,750 employees. It is assumed that 830 units of 
residential housing (multi-family or condominiums) would be provided in Alternative 3, accommodating 
1,830 additional residents. 


CTPS estimates that the permanent household population and employment gains associated with 
Alternative 3 would generate $77.526 million in additional household spending in the Boston MPO 
region. CTPS’ economic assessment is presented in the Socioeconomic Conditions Technical Report. 


Layover Facility Sites 


Other than relocation of the USPS General Mail Facility, direct business displacements required for the 
project would occur at the Widett Circle layover facility site. 


The proposed use of the Widett Circle site would displace approximately 30 businesses, including their 
employees. The majority of the businesses lease or are located within two properties within the Widett 
Circle parcel, and are tax exempt under Massachusetts General Laws Chapter 121A (Urban 
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Redevelopment Corporation). The Cold Storage parcel is not included in the tax-exempt 121A properties. 
The tax revenues on the Cold Storage property in 2011 totaled $351,534. It is assumed that these affected 
businesses would be relocated within the immediate project vicinity in the Boston area, and that no long- 
term loss of employment would occur. 


The expansion of the 17-acre Readville — Yard 2 footprint would increase the facility at existing Readville 
Yard by approximately seven acres, of which the MBTA currently owns the majority. However, a partial 
taking of approximately 0.7 acres of land currently owned by a privately-owned demolition and debris 
management company would be required to complete the expansion. The Readville — Yard 2 business is 
located proximate to a larger industrial district in the immediate Hyde Park area; it is anticipated that only 
a partial taking of land that was previously owned by the MBTA would be required to accommodate the 
expansion. No long-term loss of employment is anticipated to occur. 


Summary of Potential Impacts 


Table 4-46 presents a comparison of 2035 South Station demographic data for the South Station TAZs 
according to the three joint/private development build alternatives. 


Table 4-46—Comparison of 2035 South Station Demographic Data 
Joint/Private 


F Service Retail Basic Total 
De velopment Population Households Tobe cobs Jobs* sobs 
Alternative 


No Build 34,259 12,640 109,538 


34,259 12,021 [| __109,039 
35,459 12,021 | _110,314 
36,059 12,021 | _ 112,789 


Source: CTPS 
a Basic jobs include ut ilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


As shown, population and household numbers for the South Station TAZs are not expected to change 
from the No Build Alternative to Alternative 1, but would increase in Alternatives 2 and 3 due to the 
jomt/private development. A drop in total employment is anticipated in Alternative 1 from the No Build 
conditions; the loss of 1,000 USPS jobs would be partially offset by the increase in rail-related and retail 
jobs associated with the South Station terminal expansion. Employment is expected to increase in 
Alternatives 2 and 3 due to the jomt/private development. Alternative 3 — Joint/Private Development 
Maximum Build would result in an increase in population and households of approximately 5% over the 
No Build Alternative; and an increase in employment of approximately 3% and 3.4% over the No Build 
Alternative and Alternative | conditions, respectively. 


4.15.3. Mitigation Measures 


The station expansion into the site of the existing USPS facility site would displace approximately 1,000 
USPS jobs, although it is anticipated that these jobs would be relocated within South Boston. It is not 
anticipated that there would be a net loss of USPS employment within the Boston area. It is MassDOT’s 
intent to replicate the retail functions of the USPS facility in the terminal expansion to compensate for the 
relocation of the retail functions currently located in the USPS General Mail Facility. 


MassDOT would provide acquisition and, if required, relocation assistance for affected property owners 
at the Widett Circle and Readville — Yard 2 layover facility sites in accordance with the procedures 
outlined in the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. The 
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Act provides benefits and protection for persons or businesses whose real property is acquired or who are 
displaced by federally funded projects, and require just compensation. Suitable replacement properties 
would be provided to affected owners. It is anticipated that suitable relocation sites are available within 
the industrial sites in the immediate South Boston area for the displaced Widett Circle businesses. 


4.16. Environmental Justice 


The purpose of this section is to demonstrate that MassDOT and the SSX project are in full compliance 
with Title VI of the Civil Rights Act of 1964 and the environmental justice (EJ) policy of Massachusetts 
Executive Office of Energy and Environmental Affairs (EEA). 


The EEA EJ policy states: “Environmental justice is the equal protection and meaningful involvement of 
all people with respect to the development, implementation, and enforcement of environmental laws, 
regulations, and policies and the equitable distribution of environmental benefits.” An EJ population is 
identified as a neighborhood containing a certain percentage of minority, low-income, foreign-born, or 
limited English proficiency (LEP) residents. (See Section 4 for a more detailed definition.)Federal 
environmental justice programs set forth steps to prevent disproportionately high and adverse human 
health and environmental effects, cluding social and economic effects, on EJ populations. This suite of 
federal protections for EJ includes Title VI of the U.S. Civil Rights Act of 1964, Executive Order 12898, 
and U.S. Department of Transportation (DOT) Order 5610.2(a). The U.S. Americans with Disabilities 
Act (42 U.S.C. 12101) also prohibits discrimination based on disabilities and mandates reasonable 
accommodations for disabled populations. 


Title VI primarily ensures that federally funded projects do not discriminate based on race, color, or 
national origin and also provides a vehicle for residents to file a complaint if they feel they have been 
discriminated against. The EEA EJ policy identifies specific populations that are vulnerable to 
discrimination and requires that project proponents demonstrate that their project would not 
disproportionately impact these populations. While the SSX project is not subject to the EEA EJ policy, 
MassDOT has committed to evaluate the project for potential impacts to EJ communities based on federal 
and state guidelines. The effects of the project alternatives on EJ populations were evaluated relative to 
their effects on all populations in order to determme whether impacts in the No Build and Build 
conditions would be disproportionate or adverse on EJ communities or populations. This evaluation 
involved the following steps: 


e Identify EJ populations within the study area. 

e Identify significant and adverse impacts of the project. 

e Evaluate the project’s effects on EJ populations relative to its overall effects to determine whether 
any impacts on EJ populations would be disproportionate and adverse. 

e Identify public outreach activities that constitute meaningful involvement of EJ communities in 
the project. 


The EJ study areas for the SSX project encompass a one-half-mile radius of South Station and the three 
layover facility sites, representing areas within walking distance determined to be most likely affected by 
the construction and operation of the SSX project. See Appendix 3 — Environmental Justice and Title VI 
Technical Report for additional information. 


4.16.1. Public Outreach 


From the initiation of SSX project planning through the DEIR filing, MassDOT has targeted outreach to 
EJ communities and provided accommodations for disadvantaged populations. A Public Participation 
Plan has been prepared for the SSX project that outlines the public outreach program, and the SSX project 
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has, and would continue to, implement the public outreach specified in the plan. SSX project public 
outreach has included a variety of methods to reach and involve members of the public and adjoming EJ 
communities. For example, MassDOT maintains a SSX project website, which is used to disseminate 
information and includes the project brochure translated into Chinese, Spanish, and Portuguese, the three 
most commonly spoken languages in Massachusetts for limited English proficiency populations in the 
2010 census. The brochure also includes a TTY number for the hearing impaired. Project website 
materials are accessible for use by screen readers (for the visually impaired). MassDOT sends regular 
email updates to a database of 3,500 addresses. Two widely-advertised open houses were held to kick off 
the SSX project, and MassDOT periodically conducts information sessions. For more details on public 
outreach activities, please see Appendix | - Public Involvement Technical Report. 


4.16.2. Existing Conditions 


EJ populations are those segments of the population that EEA has determined to be most at risk of being 
unaware of or unable to participate in environmental decision-making or to gain access to state 
environmental resources. An EJ population is defined as a neighborhood (consisting of a U.S. Census 
Bureau census block group) that meets one or more of the following criteria: 


e The median annual household income is at or below 65.49% of the statewide median income 
($62,133) for Massachusetts ($40,673 in 2010); ** 

e 25% of the residents are minority; 

e 25% of the residents are foreign born; 

e 25% of the residents are lacking English language proficiency, defined as households in which no 
one aged 14 and over speaks English only or speaks English “very well” (defined as linguistic 
isolation or English isolation). 


This EJ assessment utilized the Massachusetts Office of Geographic Information (MassGIS) identification 
of environmental justice populations, which includes minority and low-income populations, as well as 
those with limited English proficiency (LEP). EJ populations were considered relative to the City’s 
overall population in order to determine if they would be disproportionately impacted by the SSX project. 


The racial and ethnic composition of the City of Boston has changed dramatically over the last several 
decades, from a City that was predominantly white in 1980 (70%) to a majority-minority city (47% white) 
in 2010. The City of Boston is one of the most diverse cities in the nation and has one of the highest 
percentages of foreign-born populations (approximately 27%) in the U.S., ranking sixth largest foreign 
born populations among the 25 largest U.S. cities in 2010.*° Boston also has the highest concentration of 
“affordable” subsidized housing among major U.S. cities. Approximately 20% of the City’s housing is 
dedicated to low- and moderate-income families. ”° 


The ethnic and racial diversity of the City is reflected in the predominance of EJ populations in the SSX 
project study areas. Table 4-47 presents the percentages (by both population and area compared to the 
total study area) of environmental justice areas designated for one or more parameters within the one- 
half-mile study areas of the SSX project sites. Population estimates in this table are based only on the 
Census blocks located entirely or partially within the one-half-mile study area. Table 4-48 presents race 


88 USDA Economic Research Service via Massachusetts Executive Office of Energy and Environmental Affairs’ MassGIS Environmental Justice 
data criteria: http://www.mass. gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geo hic-information- 
massgis/datalayers/cen201 0ej. html 

*° Boston Redevelopment Authority, Demographic and Socio-economic Trends in Boston: What we’ve learned from the latest Census data, 
November 29, 2011, accessed June 15, 2014, http://Awww.bostonredevelopmentauthority.org/getattachment/83972a7a-c454-4aac-b3 eb- 
02e1 fddd71e3/. 

‘i BRA, Boston by the Numbers: Housing, November 2013, accessed July 1, 2014, 


http:/Avww.bost onredevelopmentauthority org/getattachment/7 6bd9 78 1-55ee-4545 -928c-706d57 1523a3/. 
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and ethnicity characteristics of the SSX project areas in comparison to the City of Boston, Suffolk 
County, and Massachusetts. 


Table 4-47—Percentages by Population and Area of SSX Project Study Areas Meeting 
Environmental Justice Criteria 

Limited English Meets All EJ EJ Community 
Study Proficiency Criteria Totals 

Area Population Area Population Area Population Area Population Area _ Population Area 


% % % 


Minority Low Income 


% 
ircle 
Beacon 
Readville 
47 7 | for] m7 


Sources: MassGIS, U.S. Census Bureau 


78.1 
(lel 
73. 


South Station Site 


The total population of the one-half-mile study area around South Station is 12,659, with 6,444 
households. EJ communities cover 36% of the study area and contain 85% of the total population (10,571 
persons). The designated EJ blocks are located primarily west of the Central Artery (I-93) and the Surface 
Road. The racial and ethnic composition of the South Station study area (Asian population of 32%) 
reflects the Chinatown population. Most of the areas to the north in Downtown and to the east in South 
Boston Waterfront, consisting of commercial high-rises and buildings or industrial/transportation uses, 
are largely unpopulated. The South Station study area and adjoming neighborhoods generally had a 
smaller percentage of non-whites in 2010 than the city and county, but a higher percentage than the state 
as a whole. 


Table 4-48—Race and Ethnicity Characteristics in SSX Project Study Areas, 2010 
Study Area | White % Minority | % | Black % Asian | % Hispanic % Other | % 


463[_37| 4013] 31.7 
15 


Be 2,375 | 46.5 2,736 | 53.5] 1,476 | 28.9 ; 
Yard 2 


City of 
Boston 
Suffolk 
County 


346,979 | 48.1 375,044 | 51.9} 142,980 | 19.8 58,963 | 82] 143,455 | 19.8 


3. 5.3 

Sources: 2010 U.S. Census; Boston Redevelopment Authority, U.S. Census— Summary File 1 Data,2010 

a Racial and ethnic categories are further defined as follows: White (White alone, not Hispanic or Latino); Black (Black or African American 
alone, not Hispanic or Latino); Asian (Asian alone, not Hispanicor Latino); Hispanic (Hispanic or Latino; persons of Hispanic origin may be of 
any race); Other (American Indian and Alaska Native alone, not Hispanic or Latino; Native Hawaiian and other Pacific Islander alone, not 
Hispanic or Latino; some other race alone, not Hispanic or Latino; two or more races alone, not Hispanic or Latino). 
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Layover Facility Sites 
Widett Circle 


The total population of the one-half-mile study area around the Widett Circle layover facility site is 
11,299, with 4,797 households. EJ communities cover 66% of the study area and contain 88% of the total 
population (9,973 persons). These area are west of the Southeast Expressway (I-93) and east of the 
MBTA Red Line. Transportation and mdustrial uses occupy most of the largely unpopulated area 
surrounding the project site between these two transportation routes. The most populous block group, 
which also has the second highest percentage of minorities (82%), includes the Suffolk County House of 
Correction, which influences the EJ population percentages. Other EJ block groups with elevated 
minority populations include the Boston University Medical campus. The miority population 
percentages in the Widett Circle layover facility study area are similar to that of the City and county, but 
are higher than that for the state. 


Beacon Park Yard 


The total population of the one-half-mile study area around the Beacon Park Yard layover facility site is 
19,292, with 6,698 households. EJ communities cover 80% of the study area and contain 94% of the total 
population (18,115 persons). Although identified as an EJ community, the area surrounding the layover 
facility site between the Massachusetts Turnpike, the Charles River, and the MBTA 
Framingham/Worcester Line is landlocked and largely unpopulated, with the exception of the Doubletree 
Suites/Hilton Hotel. The designated EJ communities within the Beacon Park Yard layover facility study 
area may reflect high student populations, even though MassGIS eliminates from designation those block 
groups with 65% or more of their total population living in group (institutional) housing (such as Boston 
University’s John Hancock Student Village). The study area population percentages for whites (62.7%) 
and Asians (18.7%) are higher than those for the City and county. Percentages of black population, 
however, fall well below those for the city, county, and state. 


Readville — Yard 2 


The total population of the one-half-mile study area at the Readville -Yard 2 layover facility site is 5,111, 
with 2,128 households. EJ communities cover 85% of the study area and contain 97% of the total 
population (4,967 persons). The percentage of the black population is higher (29%) than that of the city, 
county, and state, while the Asian population is lower (2%). 


4.16.3. Potential Impacts 


To determine the potential impacts of the SSX project on EJ populations, the following types of benefits 
and impacts were assessed: 


e Changes in accessibility and mobility for EJ and disabled populations, compared to changes for 
non-disadvantaged populations. 

e Direct impacts due to relocations and other indirect property impacts. 

e Indirect impacts due to visual, air quality, and noise impacts. 


Changes in Accessibility and Mobility 
The proposed station improvements would benefit EJ populations that use the station by providing 


improved transportation facilities and additional areas of open space, including the new Harborwalk on 
Dorchester Avenue. CTPS assessed the regional accessibility changes within the transportation analysis 
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zones covering nearly all of Eastern Massachusetts as a result of the SSX project using the Boston MPO’s 
regional travel demand model. This analysis compared accessibility for environmental justice/disabled 
populations and non-disadvantaged populations, including access to employment opportunities, hospitals, 
and higher education destinations located within a 40-minute transit trip and a 20-minute automobile trip. 


This assessment determined that accessibility to needed services (hospitals and colleges) and jobs (basic, 
retail, and services), mobility and congestion, or environmental impacts would not be permanently 
impaired as a result of the project. Furthermore, changes would be negligible for both EJ and disabled 
population zones and non-disadvantaged population zones in the Build Alternatives as compared to the 
No Build Alternative (with either no changes or changes on the order of less than 2%). The differences in 
impacts for the various cases analyzed as a result of the project were less than 2%. CTPS determined that 
none of the EJ populations, including low-income, minority, LEP, or disabled populations, would 
experience a greater burden than any non-EJ population resultng from any of the SSX project Build 
Alternatives. In fact, the project is expected to benefit EJ populations by improving accessibility to public 
transportation. In addition, an improved station design will improve public access within the station. 


Property Acquisitions and Indirect Impacts 


The proposed South Station improvements would not directly displace any EJ populations, as no 
residential property takings would occur. The acquisition of the USPS facility would result in the 
relocation of all employees to another site in Boston. The number of employees at the USPS facility 
meeting EJ criteria is not known. Assuming that the percentage of workers that represent EJ populations 
is similar to the statistics for the City of Boston, roughly half (or 500) USPS workers could represent EJ 
populations. 


The SSX project would result in only a temporary loss of the on-site USPS retail functions as a 
community service since MassDOT intends to replace the retail mail functions within the terminal 
expansion. There are two other USPS post offices within close proximity (a five- to 10-minute walk from 
South Station) that could be utilized during construction. Therefore, no disproportionate impacts on EJ 
populations are anticipated to occur as a result of the USPS relocation. 


SSX project-related property displacements would occur at Widett Circle, with the displacement of 
approximately 30 private businesses, the number of employees at these businesses meeting EJ criteria is 
not known. Assuming that the percentage of workers that represent EJ populations is similar to the 
Statistics for the City of Boston, roughly half of the workforce could represent EJ populations. It is 
anticipated that these businesses would be relocated in the Boston area. 


As indicated in Section 4.10, increases in rail operations and associated increases in noise at the Beacon 
Park Yard and Readville — Yard 2 sites would adversely impact nearby residences, including EJ 
communities. The midday peak activity noise level at Beacon Park Yard would impact residences located 
along Wadsworth Street and Pratt Street. The midday peak activity noise level at Readville — Yard 2 
would impact residences located along Wolcott Street and Riley Road. Noise barriers are proposed at 
both locations to mitigate adverse impacts. 


No disproportionately high and adverse human health and environmental effects, including ai quality, 
visual, social, and economic effects, are anticipated to occur to EJ populations due to the SSX project. 
Steps would be taken at the Beacon Park Yard and Readville — Yard 2 sites to reduce any noise and/or 
vibration levels that may affect all populations. Appendix 11 — Noise and Vibration Technical Report 
provides additional information. 
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5. SUSTAINABLE DESIGN AND CLIMATE CHANGE ADAPTATION 


The overarching goal of the SSX project’s sustainable design and climate change adaptation approach is 
to ensure that sustainability considerations are addressed throughout the project planning and design 
process, with attention to construction and operation stages, including on-going maintenance and 
subsequent renovations — in short, throughout the project life cycle. At the same time, adaptation must be 
considered now and incorporated into both near-term and long-term facility plans. To achieve the 
project’s sustainable design and adaptation goals and meet requirements of MassDOT, the 
Commonwealth, the federal government, and the City of Boston, close coordination across all planning 
and design disciplines, including maintenance and operations considerations, is essential. Section 5.1 
discusses various standards, guidelines, and approaches MassDOT will consider during the design and 
construction of the SSX project; Section 5.2 discusses how the SSX project will be consistent with 
MassDOT GreenDOT and Complete Streets goals; and the climate conditions for which the project would 
be designed are detailed in Section 5.3. 


5.1. Standards and Guidelines 
5.1.1. Overview of GreenDOT 


On June 2, 2010, the Patrick Administration introduced the GreenDOT Policy Directive,' a sustainability 
initiative aimed at continuing the Commonwealth’s commitment to the environment by “greening” the 
state transportation system. Through the GreenDOT Policy, MassDOT will promote sustainable economic 
development; protect the natural environment; and enhance the quality of life of all of the 
Commonwealth’s residents and visitors. The objective was not just to make MassDOT itself “greener”, 
but also to achieve outcomes that would encourage sustainable growth and practices in Massachusetts. 


MassDOT’s GreenDOT program was developed in response to numerous sustainability platforms, 
including: the Global Warming Solutions Act of 2008, the Healthy Transportation Compact that grew out 
of the Patrick Administration’s 2009 Transportation Reform Law, and MassDOT’s Complete Streets 
design approach. This initiative has three primary objectives: 


e Reduce greenhouse gas emissions. 
e Promote healthy transportation options of walking, bicycling, and public transit. 
e Support smart growth development. 


MassDOT has committed to infuse these objectives throughout its entire organization, facilities, 
infrastructure, and the contractors that work with the agency. This commitment is reinforced through the 
specificity and detail at which MassDOT plans to make the Commonwealth’s transportation system 
sustainable. At the end of 2012, MassDOT released the GreenDOT Implementation Plan” that expanded 
on the original initiative using industry innovations, best practices, and public feedback to include seven 
broad themes: 


Air 
Energy 
Land 
Materials 


' Massachusetts Department of Transportation. GreenDOT Policy Directive. June 2, 2010. https://www.massdot.state.ma.us/portals/0/docs/P-10- 
002.pdf. 

? Massachusetts Department of Transportation. GreenDOT Implementation Plan. December 12, 2010. Accessed August 5, 2014. 
http://www.massdot.state.ma.us/Portals/0/docs/GreenDOT/finallmplementation/FinalGreenDOTImplementationPlan12.12.12.pdf. 
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e Policy, planning, and design 
e Waste 
e Water 


Each of these themes contains multiple sustainability goals that can be achieved through measurable tasks 
and performance indicators which are further measured by time frame of accomplishment. The 
GreenDOT Implementation Plan is an innovative example of a public transportation agency mandating 
specific tasks toward achieving sustainable transportation goals and calculating results. MassDOT is 
committed to ensuring that the SSX project would be planned, designed, constructed, maintained, and 
operated in accordance with these guidelines. 


5.1.2. | Overview of Complete Streets Initiative 


The conventional way to design roadways was historically from the inside out, with the focus primarily 
on vehicular travel. Since 2006, MassDOT’s Project Development and Design Guide has promoted 
designing roadways from outside in; a multimodal, context sensitive, and more complete approach to 
roadway design that increases the role of non-motorized and transit options. Since its inception, 
MassDOT has employed its Complete Streets program on state roadways throughout the Commonwealth 
and over the past five years has offered workshops to educate municipal officials about the framework to 
deliver Complete Streets on local roadways. During that time, the City of Boston began developing a 
similar urban-focused set of guidelines for designing Boston’s municipal roadway network. 


Boston Complete Streets was inaugurated in 2009 as a collaboration to develop new street design 
guidelines and implement projects informed with a new Complete Streets approach to build road 
networks that are safer, more livable, and welcoming to everyone. Boston Complete Streets strives to 
improve the quality of life in the City of Boston by creating streets that are great public spaces and part of 
a sustainable transportation network. The Complete Streets approach places pedestrians, bicyclists, and 
transit users on equal footing with motor vehicle users. The objective of this initiative is to ensure that 
Boston’s streets are: multimodal, green and smart. These three overriding themes frame the principles of 
the Boston Complete Streets Design Guidelines * (referred to hereafter as The Guidelines). 


The Guidelines identify numerous different street types that balance operational capacity and mobility 
with the context and character of the street and surrounding neighborhood. Taking into consideration the 
type of street would help ensure that land use contexts are reflected in the design and use of Boston’s 
streets. The Guidelines identify nine street types: 


Downtown Commercial 
Downtown Mixed-Use 
Neighborhood Main 
Neighborhood Connector 
Neighborhood Residential 
Industrial 

Shared Street 

Parkway 

Boulevard 


The existing roadway network in and around South Station is primarily Downtown Commercial which 
defines Boston’s dense commercial core. As defined in The Guidelines, these streets typically contain a 
mix of mid- and high-rise office buildings; serve as international cultural destinations; and connect with 


3 City of Boston. Complete Streets Guideline. bostoncompletestreets.org. 
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highways and transit hubs that serve the Greater Boston region. The newly designed section of Dorchester 
Avenue, with the proposal to provide a mix of retail, residential, office, and entertainment uses, would 
become a Downtown Mixed-Use street type as defined by The Guidelines. Downtown Mixed-Use streets 
serve a more diverse set of land uses than Downtown Commercial streets, creating many of the City’s 
most dynamic public spaces such as Newbury Street in the Back Bay and Tremont Street in the South 
End. These street types support high levels of walking, bicycling, and transit, as well as support frequent 
parking turnover to foster economic vitality. These streets create a lively and visually stimulating public 
realm and are supported by greenscape, street furniture, outdoor cafés, street vendors, plazas, and public 
art. Boston’s Downtown Mixed-Use Streets are where people work, play, shop, eat, and gather to enjoy 
city life. 


5.1.3. Overview of Sustainable Design Guidelines 


The alternatives under consideration contain both public agency actions and private developer actions. 
The public agency and joint/private development actions as part of SSX are subject to different 
sustainability guidelines and standards as described in this section. In general, public agency led actions 
are related to building and transportation improvements in support of public transportation service 
components of the SSX project found in all South Station site Build Alternatives (which includes 
demolition of the USPS building, new platforms and tracks, new passenger waiting areas, Dorchester 
Avenue redesign, and site work directly related to station construction) and proposed improvements at 
three layover yard sites: Widett Circle, Beacon Park Yard, and Readville-Yard 2. Joint/Private 
development led actions relate to the potential for additional joint development projects under Alternative 
2 — Joint/Private Development Minimum Build (approximately 660,000 sf) and Alternative 3 — 
Joint/Private Development Maximum Build (approximately 2.1 million sf.) The next step in the design 
process for MassDOT would be to select a preferred alternative for the various project elements. Once a 
preferred alternative is selected, MassDOT would refine the sustainable design elements that would be 
incorporated in the SSX project through final design into construction and operations and maintenance. 


The following industry benchmarking standards would be used for SSX project planning and design to 
guide and assess sustainability strategies and achievement: 


e SSX Public Buildings — Would utilize U.S. Green Building Council (USGBC) Leadership in 
Energy & Environmental Design (LEED) Green Building Design + Construction Rating System, 
as adapted by the Commonwealth of Massachusetts, Executive Office for Administration and 
Finance, A&F Bulletin 12, “Establishment of Minimum Standards for Sustainable Design and 
Construction of New Buildings and Major Renovations by Executive Agencies” (Massachusetts 
LEED Plus). SSX public buildings include the new headhouse at the South Station site and any 
buildings constructed at the layover facilities. 

e SSX Public Infrastructure — Would consider various sustainable infrastructure guidelines such 
as: FHWA INVEST, Complete Streets, the Institute for Sustainable Infrastructure (ISD 
Envision™ Sustainable Infrastructure Rating System, and the Greenroads Rating System. SSX 
public infrastructure includes all proposed terminal track and platform work, Dorchester Avenue 
redesign, and pedestrian/bicycle infrastructure improvements at the South Station site and all rail 
yard and site access roadway improvements at the layover facilities. 

e SSX Joint/Private Development — Would conform to the requirements of the Authority Having 
Jurisdiction (AHJ) over development review, approvals, and permitting. The primary standard to 
be used is the LEED Green Building Design + Construction Rating System certification by the 
Green Building Certification Institute (GBCI) at certification levels specified by the City of 
Boston and the Boston Redevelopment Authority (BRA). The BRA development review process 
includes the processing of a Green Building Report that serves as a LEED checklist; the use of a 
Climate Change checklist to ensure preparedness and resiliency for new construction; and 
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application of an energy model that is required to comply with the Commonwealth’s Stretch 
Energy Code. It is expected that the private developer will work with MassDOT to ensure 
consistent sustainable design for development around the South Station headhouse and 
infrastructure. The private developer will also work with the MassDOT Public/Private 
Development Unit (PPDU) to ensure that the project is consistent with MassDOT policies, 
including GreenDOT. 


The next section describes the applicability of these benchmarking standards to be used for public 
buildings and infrastructure components of the SSX project that are to be undertaken by MassDOT. It is 
assumed that undertakings by private interests shall conform to the requirements of the AHJ over 
development review, approvals, and permitting. 


SSX Public Buildings 
Massachusetts LEED Plus 


One of the goals of GreenDOT is to “Build green facilities for MassDOT” and one of the indicators of 
that goal is “New facilities funded or built by MassDOT over 20,000 sq. ft. designed to MA LEED Plus.” 
The Massachusetts LEED Plus standard is based on the LEED New Construction (NC) Version 2.2 rating 
system and is the required standard to be employed for public building components of the SSX project. 


The Basic Requirements (per Massachusetts LEED Plus Standard, LEED-NC Version 2.2) are: 


e Energy Reduction (LEED Credit EAc1) — Reduce energy consumption cost by at least 20% over 
industry benchmarks (as developed by the American Society of Heating, Refrigerating and Air- 
Conditioning Engineers, Inc. (AHSRAE) 90.1-2004 standard for comparable building(s). Cost 
savings shall be demonstrated through use of an energy model bench marking the proposed 
design case against a typical standard comparable building baseline case. (Note: Building 
envelope, orientation, lighting, daylighting, glazing, and mechanical system approaches, plus 
opportunities for on-site renewables need to be discussed during project schematic design phase. 
City of Boston Environment Department Guidelines for High Performance Buildings and 
Sustainable Development would be used as a guidance document.) 

e Building Commissioning (LEED Credit EAc3) — Use an independent third party commissioning 
authority (CxA) to conduct both design phase reviews of plans and specifications to confirm 
intended energy reduction strategies would meet energy use and cost reduction goals upon 
construction. An important requirement of this credit is also to validate modeled mechanical 
system performance results are being met during major mechanical systems testing and balancing 
prior to building occupancy. (Note: Engaging a CxA during the design development phase of the 
project is a requirement to achieve this credit.) 

e Public Transportation Access (LEED Credit SSc4.1) — Construct or renovate on a site with public 
transportation, a given for this project. 

e Reduce Use of Potable Water for Irrigation (LEED Credit WEc1) — Limit use of potable water for 
irrigation by 50% over conventional base lines, do not use potable water for irrigation, or do not 
install irrigation of landscape planting areas except for establishment periods. 

e Reduce Building Water Use (LEED Credit WEc3.1) — Reduce potable water consumption in 
domestic building water use by 20% after meeting the fixture performance requirements of the 
Energy Policy Act of 1992. 
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Some additional considerations per Executive Order (EO) 484 that go beyond Massachusetts LEED Plus 
Standard: 


Document the project’s potential contribution toward Commonwealth Agencies’ goal of 
reduction of GHG emissions from state government operations by 40% by FY 2020 over FY 
2002 baseline. Strategies could include the application of green construction practices, and 
quantification of the beneficial impacts the project has related to the corresponding reduction of 
GHG emissions from private vehicles based on number of additional transit trips served by the 
project expansion and/or replacement of transit vehicles with lower emitting vehicles. 

Document the project’s potential contribution toward Commonwealth Agencies’ goal of 
reduction of energy consumption at state owned facilities by 40% by FY 2020 over FY 2004 
baseline and measured on a British Thermal Unit per Square Foot (BTU/SF) basis. 

Document the project’s potential contribution toward Commonwealth Agencies’ goal of 
procurement of 30% of electricity from renewable sources by FY 2020. (Note: strategies could 
include contribution from on-site renewable sources of power generation) 

Document the project’s potential contribution toward Commonwealth Agencies’ goal of 
reduction of potable water use by 15% by FY 2020 over FY 2006 baseline. 


Approach for SSX Public Building Projects 


Public building components of the SSX project include new building construction and potential 
renovation of some portions of existing buildings depending upon the alternative under consideration. 
Sustainability measures outlined in the following section represent strategies that would be considered 
where feasible to enable the overall project to meet the target mandates of the Massachusetts LEED Plus 
standard. These suggested approach strategies should be evaluated for both new construction and 
substantial renovation projects. These strategies would be explored for all occupied structures at the SSX 
public terminal site and layover yard sites. 


Reduce Energy Consumption by Increasing Building Envelope Energy Efficiencies: Reduction of 
heat/cold energy transference through use of high performing wall and roof insulation, air tight 
construction and reduced heat transference through window framing and glazing can be employed 
to reduce building energy use. These strategies can increase building energy efficiency, reduce 
energy consumption for space heating and cooling, reduce operations costs, reduce HVAC 
equipment sizing, and reduce carbon emissions associated with the burning of fossil fuels to heat 
and cool interior spaces. 

Reduce Energy Consumption by Use of High Efficient Heating Ventilating and Air Conditioning 
(HVAC) Equipment: Building mechanical systems, equipment, and operations control systems 
have a substantial impact on reducing energy consumption and operations costs, and carbon 
emissions associated with the burning of fossil fuels to heat and cool interior spaces. High 
efficiency equipment and systems and heat recovery strategies should be employed where 
practical to reduce energy usage while maintaining ventilation requirements for building occupant 
safety and comfort. 

Reduce Energy Consumption by Use of High Efficiency Lighting: High performing building 
illumination systems, equipment, use of daylighting strategies, and the installation of occupancy 
sensors can be employed to reduce overall energy consumption for illumination. Reducing wasted 
heat produced from lighting would also have the effect of reducing HVAC energy consumption. 
For the existing headhouse renovation, less-efficient and heat producing lighting systems can be 
replaced with more efficient cool lighting technologies (such as LED lighting) during scheduled 
repair, replacement, and maintenance projects. 
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e Reduce Potable Water Consumption and Wastewater: Use of low water consuming lavatory 
faucets and toilets can be employed to reduce consumption of potable water and production of 
wastewater. Treatment, storage, and distribution of potable water and wastewater consume 
significant amounts of electricity. Reduction of water use and wastewater production would 
reduce water and sewer costs to the facility, reduce use of fossil fuels to heat domestic hot water, 
and reduce potable water and wastewater energy consumption. 

e Incorporate Renewable Energy Measures: There would be opportunities to consider installation 
of renewable energy production infrastructure, such as solar domestic hot water systems, 
photovoltaic solar power generation panels, and wind turbine power generation equipment with 
new buildings or major renovation projects. MassDOT would monitor these opportunities as 
design advances. 


SSX Public Infrastructure 
Sustainable Infrastructure Guidelines 


MassDOT has not committed to one particular sustainable infrastructure rating system to guide the design 
of the SSX project public infrastructure, but for the purposes of demonstrating the opportunities for 
implementation on this project will use the Envision rating system as an example. 


The Envision green infrastructure rating system is the product of a joint collaboration between the 
Zofnass Program for Sustainable Infrastructure and the Institute for Sustainable Infrastructure (ISI). 
Envision is designed to be a best practices tool to help engineers, planners, environmental professionals, 
and the community at-large plan, design, evaluate, and execute infrastructure projects with a deliberate 
intent on improving outcomes based on a number of critical sustainability metrics. 


Envision provides a holistic framework for evaluating and rating the community, environmental and 
economic benefits of all types and sizes of infrastructure projects using a credit-based system similar to 
the LEED green building rating tool. It evaluates, grades, and gives recognition to infrastructure projects 
that use transformational, collaborative approaches to assess the sustainability indicators over a project's 
life cycle. 


Credits are organized into five main categories which align well with sustainability measures and target 
areas for the infrastructure components of the SSX project. These are: 


Quality of Life Impacts — purpose, wellbeing, and community, 

Leadership Impacts — collaboration, management, and planning, 

Resource Allocation Impacts — materials, energy, water, 

Natural World Impacts — siting, land and water, and biodiversity, and 

Climate and Risk — GHG emissions and resilience/adaptation to climate change. 


For each credit, project teams can plan for and obtain one of five levels of achievement based on the 
degree they are able to satisfy the intent of the credit. The five levels range from “Improved” meaning the 
project performs above minimum benchmarks, to “Restorative” meaning the project has a net positive 
benefit or restorative impact related to sustainability goals. This approach allows flexibility to establish 
achievement levels to meet overall project targets while considering project budget and scope. An overall 
project rating is determined based on the percentage of the total number of credits achieved compared to 
the total number of credits possible for the project. 
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Approach for Public Infrastructure Projects 


The planning, design, and construction of new public infrastructure projects presents the opportunity 
to incorporate a number of sustainable design considerations that would help meet MassDOT’s 
standards and targets. This section identifies some considerations for infrastructure projects, adapted 
from the Envision Sustainable Infrastructure Rating System. There are a number of specific examples 
where the 60 different credit areas could be applicable to the various roadway, track, platform, 
layover yard, and other proposed infrastructure components represented by the alternatives. The 
following section highlights some of the high-value targets that have the potential to contribute the 
most to meeting MassDOT’s sustainability targets and standards. 


e Extend the Useful Life of the Project: Design and construction methods should increase the useful 
life of the completed works. Strategies should include use of long-lasting materials that add 
durability and resilience to the design. Design and construction options that increase flexibility 
and adaptability can be employed to enable easy reconfiguration and refurbishment. 


e Use Recycled Materials: Reduce the use of virgin materials in construction by specifying reused 
materials and material with recycled content when possible. As an example, steel rail components 
of infrastructure projects represent a significant opportunity to take advantage of the use of 
materials with a high percentage of recycled content. 


e Commission and Monitor Energy Systems: Ensure efficient functioning and extend useful life of 
major energy using systems by commissioning and monitoring the performance of signals, 
traction, and power using components of rail transit infrastructure support projects. 


e Prepare for Long-Term Climate Adaptability: Infrastructure improvements contemplated for the 
SSX project may have a design life of 50 years or more. Given the long-life of these systems and 
expected impacts of changes in climate, infrastructure systems must be resilient to the 
consequences of long-term climate change, perform adequately under altered climate conditions, 
or adapt to other long-term change scenarios. As discussed further in Section 5.4, climate change 
will likely lead to significant changes in the environmental conditions and the SSX project must 
consider designs to withstand or adapt to a range of conditions including changes in temperatures, 
humidity, precipitation, seasonal hydrology, flooding, and increased sea levels. 


e Prepare for Short-Term Climate Event Hazards — Increase the resiliency of infrastructure systems 
and provide for quick recovery capabilities from natural and man-made short-term hazards such 
as flooding, severe storms, and temperature extremes. 


5.2. Demonstration of Consistency 
5.2.1. | Consistency with GreenDOT 


The following table demonstrates the areas where the four main SSX project elements- the headhouse 
expansion, the expanded terminal track facility, reopened Dorchester Avenue, and the layover facilities- 
are consistent with MassDOT’s GreenDOT Implementation Plan tasks. The table breaks out The 
Implementation Plan into the seven main themes. Each of the themes are broken up into their respective 
goals, which are further broken down by the tasks. The four project elements are marked for their 
consistency with each of the tasks. There are a number of tasks that are not applicable to the SSX project 
and there are some tasks that cannot be marked for their consistency until the design advances further. 
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Table 5-1—Consistency with MassDOT’s GreenDOT Implementation Plan 


SSX Project Elements 
GreenDOT Goals and Tasks Terminal Dorchester Layover 
Headhouse Track pon 
ay Avenue Facilities 
Facility 


Air 


Reduce emissions from maintenance & construction equipment Yes 


6 ~ Decrease total engine idling Yes 
32 
a | Decrease volatile organix compound discharge from facilities N/A N/A N/A 
Ego a ; ; 
= Increase fuel efficiency of operating transit fleet N/A N/A N/A 
Increase efficiency of transportation systems operations Yes Yes Yes 
Increase vehicle electrification facilities Yes 


Increase use of alternative & renewable fuels N/A 
Increase fuel efficiency of light duty vehicles N/A 
Increase fuel efficiency of maintenance & construction equipment Yes Yes Yes 
Increase telecommuting & meetings by web conference N/A 
Track progress towards statewide GHG reduction and other sustainability goals 


Reduce 
greenhouse gas 
emissions 


Energy 


Reduce building electricity use 


Reduce electricity use by outdoor lighting 


Reduce fuel use for heating buildings & water 


Consume less 
energy 


Reduce electricity consumption by subways & trolleys 


Participate in MassDOT Energy Initiative 


Increase energy produced at MassDOT facilities 


Increase 
reliance on 
renewable 

energy 


Purchase more renewable energy 


Land 


s Increase acreage of land planted with native/low maintenance vegetation Yes N/A Yes TBD 
Bo @ | Decrease area & frequency of land mowed N/A N/A N/A TBD 
oO c + rn 
5 i g pa an integrated vegetation management approach for ROWs & N/A N/A Yes Vad 
g 2 £ acilities 
E £ E Require intelligent use herbicides & pesticides in construction & maintenance N/A N/A Yes Yes 
= 
Protect, preserve & enhance woodland & urban tree coverage N/A N/A Yes Yes 
% g Increase habitat preservation & enhancements N/A N/A N/A N/A 
eR sh sg 
© & § @ gy Decrease outdoor light pollution Yes N/A Yes Yes 
c£fE8 
ass 8 | Increase wildlife accommodation along ROWs & facilities N/A N/A N/A TBD 
o f= 
° "| Decrease quantity of invasive & noxious species N/A N/A N/A TBD 
Materials 
= Implement an environmentally preferred materials purchasing program Yes Yes Yes Yes 
2 5 8 # | Purchase energy efficient equipment Yes Yes TBD Yes 
SE g 3 Use environmentally friendly cleaning products & procedures Yes N/A N/A Yes 
a £ & &| Reduce hazardous chemical use in operations & maintenance Yes Yes TBD Yes 
o Increase opportunities for local vendors or locally sourced products at facilities TBD N/A TBD N/A 
4 © » | Reduce energy input into paving operations N/A N/A N/A N/A 
= 8 5 | Increase % of recycled materials in paving and concrete installations TBD TBD TBD TBD 
3 gé Increase total volume of materials sourced within 200 miles of construction site TBD TBD TBD TBD 
22 > Increase albedo factor in hardscapes, rooftops, & paving TBD N/A TBD TBD 
~ & | Design for deconstruction & reuse TBD TBD TBD TBD 
cS. Design all new facilities to green building standards Yes Yes Yes Yes 
® ‘9 Q | Retrofit existing facilities to meet environmental design criteria Yes TBD Yes TBD 
7 = 3 Relocate offices & encourage healthy transportation options N/A N/A N/A N/A 
5 0 
as= N/A N/A N/A N/A 


Consolidate office & maintenace facilities where feasible 


Yes SSX project consistent with this task 
Consistency to be determined during final 
TBD : 
design 
N/A Not Applicable to the SSX project 
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SSX Project Elements 


GreenDOT Goals and Tasks Oe Dorchester Layover 


Headhouse Track 


Facility Avenue Facilities 


Planning, Policy & Design 


& Increase delivery of Complete Streets projects N/A 
oS 2 Z Increase bicycle parking & access to transit N/A 
SE 5 g Increase total miles & connectivity of bicycle & pedestrian facilities N/A 
8 3 2 > eS traffic controls to reduce vehicle emissions & to support walking & N/A N/A vers 
= Improve transit system performance statewide Yes Yes Yes 
Ss ina. biki F . , Yes N/A Yes 
2 2s g g Encourage walking, biking & transit as active transportation 
E 3 Bs : ee eco-driving & programs to reduce reliance on single occupancy N/A N/A N/A 
ot ce 
£ § utilize surplus land, parking lots & air rights for transit-oriented developments Yes N/A Yes 
@ Connect land use planning with transportation planning & investments Yes Yes Yes 
2 5 29 | Stabilize travel demand growth on roadways from single occupancy vehicles Yes Yes Yes 
5 2% | Collect data regarding factors influencing mode choices & utilize better 
as gs § planning tools ‘ . Yes N/A Yes 
= Increase training opportunities on GreenDOT and mode shift N/A N/A N/A 
Waste 
2 Increase the diversion rate of office waste TBD N/A N/A TBD 
8% |_Eliminate litter accumulation in ROWs & stations Yes N/A Yes Yes 
2 2 2 Provide full-stream recycling opportunities at all customer facilities Yes N/A Yes N/A 
§ ‘90 | Decrease amount of waste generation during construction & maintenance Yes Yes Yes Yes 
+ Decrease paper use Yes N/A N/A Yes 
Zee Implement Environmental Management System TBD TBD TBD TBD 
gf = ¢ | Comply with waste ban & eliminate on-site storage N/A N/A N/A TBD 
8 8 § § | Increase recycling rate of hazardous materials TBD N/A N/A TBD 
rss Evaluate & remediate brownfield sites N/A N/A N/A N/A 
Water 
és Decrease potable water use in buildings N/A N/A Yes 
&% | Decrease water use for irrigation N/A Yes Yes 
B ES Increase utilization of recycled water & rainwater N/A Yes Yes 
Install innovative dual plumbing water systems in facilities N/A N/A Yes 
= 2 Minimize impacts & enhance wetlands & impaired waters N/A N/A Yes 
2 & 3 g | Adapt facilities for climate change resilience Yes Yes Yes 
eee 2 | Minimize impacts of ROWs & bridges on fluvial processes N/A N/A N/A 
= 8 = # | Reduce stormwater volumes & increase permeable surface areas Yes Yes Yes 
§ Decrease non-point source pollutant discharges Yes Yes Yes 


SSX project consistent with this task 

Consistency to be determined during final 
design 
Not Applicable to the SSX project 


5.2.2. Next Steps 


The SSX sustainable design approach is consistent with MassDOT’s GreenDOT Implementation Plan. It 
is of paramount importance that the guidance laid out as part of the approach is agreed upon and 
implemented early on in the process. As the owner of the SSX project, MassDOT would have the 
opportunity for implementation at every phase including design, construction, and maintenance. In 
addition to ensuring the consistency with GreenDOT, MassDOT would also ensure that the SSX project 
fulfills the Healthy Transportation Compact (HTC) Directive. This inter-agency initiative is designed to 
facilitate transportation decisions that balance the needs of all transportation users, expand mobility, 
improve public health, support a cleaner environment, and create stronger communities. As the project 
progresses, there will be increased opportunities to implement the sustainable design approach and 
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influence the project through construction. MassDOT will provide more specific sustainable design and 
climate change adaptation details at the next stage of the design process. 


5.2.3. Consistency with Complete Streets Initiative 
Existing Street Network Surrounding South Station 


The existing South Station transportation facility is located at the corner of Atlantic Avenue and Summer 
Street, extending along Atlantic Avenue from Kneeland Street, then along Summer Street to Dorchester 
Avenue. The primary access to the commuter rail platforms is at the corner of Atlantic Avenue and 
Summer Street, through the headhouse. The primary access to the Bus Terminal is on Atlantic Avenue 
across from Beach Street, which connects to the Chinatown neighborhood. 


Dorchester Avenue 


Dorchester Avenue runs north-south from 
Congress Street in downtown to the Dorchester 
neighborhood. Dorchester Avenue has one travel 
lane in each direction carrying low traffic 
demands within the secure USPS area. The road 
is owned by the USPS adjacent to its general 
mail facility between Summer Street and 
Foundry Street. This section of Dorchester 
Avenue, adjacent to the Fort Point Channel, is 
currently closed to the public with the exception 
of access to the USPS retail facility and service 
access for 245 Summer Street on the corner of Figure 5-1—Dorchester Avenue between Summer 

Summer Street and Dorchester Avenue. (See and Foundry Streets 

Figure 5-1 for photo of existing conditions on Dorchester Avenue between Summer Street and Foundry 
Street). 


Atlantic Avenue and Summer Street 


Due to the location of the station entrances, Atlantic Avenue must accommodate the majority of the 
arrival traffic to the station. The station creates very congested curb-side activity including taxi stands, 
pick-up and drop-off areas and 2-hour metered parking, in addition to residential and commercial parking 
located on the opposite side of the street. The streetscape on Atlantic Avenue adjacent to the station 
consists of a sidewalk of varying widths from Kneeland Street ee eee Gi 

to Summer Street. A double row of trees defines the pedestrian 
walking zone with the exception of the area in front of the main 
Bus Terminal entrance as well as adjacent to the existing 
headhouse which are both void of any planting (as shown on 
Figure 5-2). Located between the existing headhouse and the 
main entrance to the Bus Terminal, benches occupy the space 
beneath the row of trees furthest from the street curb. Heavy 
planting separates these benches from the station, essentially 
creating a barrier between the station and the street. A Hubway 
bike share station is located on Atlantic Avenue adjacent to the 
headhouse from April to November. 


a] 
Ce 
Po 
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Figure 5-2—Atlantic Avenue adjacent to 
South Station 
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The sidewalk on Summer Street adjacent to the South 
Station headhouse is void of any street trees or other 
vegetation. There is a bus shelter located near the 
station entrance adjacent to 245 Summer Street, (as 
shown on Figure 5-3). There are street trees in front 
of 245 Summer Street as well as heavily planted areas 
on the inside edge of the sidewalk associated with this 
private property. South Station does not have 
continuous frontage on Summer Street from Atlantic 
Avenue to Dorchester Avenue due to the 245 Summer 
Street building that occupies the corner of Summer 
Street and Dorchester Avenue. 


Figure 5-3—Summer Street adjacent to 
South Station 


Demonstration of Consistency 


Roadway and streetscape design must respond to varied local conditions and site constraints. Therefore, 
not all of the recommendations outlined in The Guidelines may apply or be feasible for the SSX project. 
This section highlights those Complete Streets concepts that the SSX project is incorporating into the 
design of the roadway network as part of the preliminary design phase. There are many specific 
individual design treatments recommended in The Guidelines that may be applicable to the SSX project 
site but would not be fully developed or detailed during preliminary design. This section will focus on the 
broader Complete Streets design concepts but will list more specific individual design treatments that 
should be considered and investigated further during the final design phase as they relate to specific site 
conditions and context. 


It is imperative that the roadway network surrounding South Station be truly multimodal as it serves all 
modes of transportation: pedestrians, bicyclists, transit and bus users, and automobile drivers. The SSX 
project would improve the multimodal level of service with the design and reopening of Dorchester 
Avenue as a public right-of-way, as well as improvements to Atlantic Avenue and Summer Street, 
incorporating many of the design concepts outlined in The Guidelines. The SSX project would also 
investigate the use of the green and smart design concepts illustrated in The Guidelines and would 
incorporate those elements into the design that are deemed appropriate and feasible for the local site 
conditions and constraints. 


Dorchester Avenue 


With the acquisition of the USPS parcel and the subsequent expansion of South Station, this section of 
Dorchester Avenue is being transformed into a public throughway street that would be integrated into the 
existing fabric of the local and regional street and open space network. With its proximity to the Fort 
Point Channel and the Harborwalk; South Station; and an extensive network of parks and open space that 
connects to many local cultural and recreational resources, Dorchester Avenue at this location has the 
opportunity to become a major destination for residents, visitors, and workers to gather for outdoor 
recreation and enjoyment. 


With the reopening of Dorchester Avenue to public access, some of the curb-side activity on Atlantic 
Avenue can be transferred to Dorchester Avenue, alleviating some of the congestion on Atlantic Avenue. 
This newly designed section of Dorchester Avenue would provide two-way vehicular traffic; a two-way 
cycle track that makes connections to existing bicycle networks; an extension of the Harborwalk along the 
Fort Point Channel; and streetscape design for sidewalks and open spaces adjacent to the new South 
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Station headhouse and joint development parcels (See Figure 5-4). The Guidelines would be incorporated 
into the design of this new roadway to respond to the context of the area and local conditions and site 
constraints. 


The right-of-way (ROW) for Dorchester Avenue would extend from the Fort Point Channel seawall to the 
front building facades of the new South Station headhouse and any joint development that would define 
the public realm. The precise width of the roadway would be determined as the project progresses, but it 
would be between 80 and 100 feet. The public realm on Dorchester Avenue includes the Harborwalk at 
the seawall edge, the cycle track, two vehicular travel lanes, one parking lane for short term parking, 
curbside pick-up/drop-off, bus stops, and a wide sidewalk to accommodate the four sidewalk zones as 
defined in The Guidelines and described below. 


Alternatives 1 & 2 
(TIO/Minimum Build) 


e 
Maximum Build 


+} ® : — — i a ) 
L | i 
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Figure 5-4—Proposed Dorchester Avenue Section from Seawall to Streetwall 
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The SSX project is taking a multimodal approach to the design of the roadway network at South Station, 
ensuring that surrounding streets are safe and shared comfortably by all users — pedestrians, bicyclists, 
transit users, and drivers. The following sections describe how the design of Dorchester Avenue is 
accommodating all modes. 


Pedestrian Accommodations 


The pedestrian realm on Dorchester Avenue includes the sidewalk adjacent to the new South Station 
headhouse as well as the Harborwalk, an extension of the larger Boston Harborwalk corridor that links the 
water’s edge to the City’s open space system, and the sidewalk adjacent to the new South Station 
headhouse and joint development parcels. 


Sidewalk 


Depending on the final width of the roadway, the sidewalk on Dorchester Avenue adjacent to the new 
South Station headhouse and joint development parcels would vary. With a 100-foot ROW as proposed in 
Alternative 2 - Joint/Private Development Minimum Build, the sidewalk width would vary between 32 
and 43 feet; with an 80-foot ROW as proposed in Alternative 3 - Joint/Private Development Maximum 
Build, the sidewalk would vary between 12 and 23 feet. Under any of the alternatives, this sidewalk 
would accommodate the following four sidewalk zones, as shown on Figure 5-5. 


Frontage Zone: This zone is the area between the Pedestrian Zone and the streetwall. In locations where 
buildings are adjacent to the sidewalk, the Frontage Zone provides a buffer for pedestrians from opening 
doors and architectural elements. This area is the space for sidewalk cafes, store entrances, retail displays, 
and landscaping. These elements should not infringe upon the Pedestrian Zone. 


Pedestrian Zone: This zone is the sidewalk area specifically reserved for pedestrian travel where there 
should be no physical obstructions that inhibit pedestrian flow along the sidewalk corridor. 


Greenscape/Furnishing Zone: This zone is the area between the curb and the Pedestrian Zone. It is within 
this zone where street trees, stormwater elements, street lights, signage, hydrants, benches, bicycle racks, 
public art, trash and recycling receptacles, parking meters, transit stops, signal and lighting control boxes, 
and utility hatch covers should be located. This zone not only provides a place for objects that may 
obstruct pedestrian flow, it provides a buffer for pedestrians from the adjacent roadway. 


Curb Zone: The Curb Zone is the area between the edge of the roadway and the front edge of the 
Greenscape/Furnishing zone. In Boston, typically curbs are made of granite and rolled curbs are not 
recommended. Shared streets are curbless and flush with roadway. The existing street network around 
South Station employs granite curbs and it is assumed that this would be maintained throughout the SSX 
project. 
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Frontage Zone | Pedestrian Zone 


Figure 5-5—Proposed Dorchester Avenue concept, Illustrating the Four Sidewalk Zones 


As part of the SSX project, open spaces would be created along the streetwall edge to provide a varied 
streetwall facade. These open spaces and joint development parcels would provide opportunities for 
activating the streetscape. 


The sidewalk would be designed with The Guidelines in mind but it should be noted that many of the 
Complete Streets elements discussed in The Guidelines to activate the sidewalk require specific 
programming dictated by the tenants of the ground floor of the joint development parcels (e.g.: cafés in 
the frontage zone of the sidewalk would require an eating establishment within the adjacent building). 
Food carts and other vendors not associated with the adjacent buildings could occupy a portion of the 
sidewalk to create a vibrant and active street environment although this activity would also require 
specific programming. The design of the sidewalk would provide accommodations for such programming 
and activity to occur. 


Harborwalk 


The Harborwalk along Dorchester Avenue within the SSX project area would provide additional 
pedestrian access to the Fort Point Channel waterfront and create a pedestrian link from downtown 
Boston to South Boston. Moreover, the expansion of South Station onto Dorchester Avenue would 
provide a direct link to the Harborwalk open space network from the new South Station headhouse. This 
new section of the Harborwalk, with its proximity to South Station, public transportation, and connections 
to open space corridors and parks from all corners of the City, has the opportunity to become a destination 
to experience Boston’s rich history along the waterfront with its many nearby cultural and recreational 
resources. 


The new section of the Harborwalk would be approximately 20 feet wide and can be divided into similar 
sidewalk zones as described above although they would need to be modified to accommodate the 
waterfront edge. The Harborwalk design does not anticipate a Frontage Zone, rather there would be a 
Pedestrian Zone flanked on either side by a Greenscape/Furnishing zone, as shown on Figure 5-6. Both 
zones would likely include landscaping but the area adjacent to the seawall may have more 
accommodations for individuals and groups to congregate such as benches whereas the zone adjacent to 
the roadway may accommodate such elements as utilities, signage or bike parking. 
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. Greenscape/ 


Figure 5-6—Existing Harborwalk on Dorchester Avenue between Summer St and Congress St 


Bicycle Accommodations 


A two-way cycle track would be provided adjacent to the Harborwalk connecting to proposed bike lanes 
on Summer Street and on Dorchester Avenue between Summer Street and Congress Street. The bike lanes 
on Summer Street would connect with bike lanes on Atlantic Avenue, providing connections to the Rose 
Kennedy Greenway, and downtown Boston. The City is proposing a two-way bike lane on the north side 
of Summer Street east of Dorchester Avenue to South Boston that would connect downtown Boston with 
South Boston. The proposed Dorchester Avenue cycle track would connect to this bicycle network. 


At the south end of the Fort Point Channel, just beyond the MassDOT Vent Building #1, the cycle track 
within the SSX project site transitions to on-road bicycle lanes on Dorchester Avenue in South Boston. 
The bike lanes on Dorchester Avenue in South Boston are proposed as part of the South Bay Harbor Trail 
plan which is part of the Bay State Greenway. 


Bus and Automobile Accommodations 


Two-way vehicular traffic would be accommodated on Dorchester Avenue between Summer Street and 
Foundry Street, providing automobile and bus connections from downtown Boston to South Boston. 
There would be a number of mid-block crossings to provide safe access to the Harborwalk from the new 
headhouse and joint development parcels that are proposed adjacent to and over the expanded South 
Station Transportation facility. 


The roadway, adjacent cycle track, Harborwalk, and sidewalk would all be designed to provide safe and 
efficient movement of modes along the length of and across the roadway from the new South Station 
headhouse and the potential joint development parcels to the seawall at the edge of the Fort Point Channel 
using methods recommended in The Guidelines. 
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Atlantic Avenue and Summer Street 


Improvements would also be made to Atlantic Avenue and Summer Street as part of the SSX project. 
Existing sidewalks on both of these streets adjacent to South Station are wide and provide sufficient space 
for the four sidewalk zones described in The Guidelines. 


5.2.4. Next Steps 


As the design for the South Station expansion progresses to preliminary and final design and construction, 
the following individual design treatments and operational policies recommended for complete streets 
would be considered and integrated into the design as appropriate for the street type and neighborhood 
context, given the local conditions and site constraints. 


5.3. Climate Change 


South Station and the proposed expansion project occupy a unique coastal setting abutting the Fort Point 
Channel and Boston Harbor. The functionality, aesthetics, and historic richness of this location are 
confronted with sobering challenges of a key transportation facility sited within the near reach of the 
Atlantic Ocean. Planning for present and future vulnerabilities warrants consideration of methods to adapt 
to the wide range of threats that could exist. Given the considerable importance and investment in the 
station and the time and complexity to implement protective measures, adaptation must be considered 
now and incorporated into both near-term and long-term facility and site elements as appropriate. 


Predicting the future changes to weather is challenging and beyond the scope of this study. However, 
recognizing the potential for such future changes now during planning stages and in subsequent design 
phases is important in order to not preclude the ability to make modifications in the future. It is too early 
to analyze costs and practicability of designs for all mitigation measures to address these risks. Some 
elements can be planned for use now, such as elevating power, heating, ventilation, and air conditioning 
systems above the reach of water during storm surges, but other elements have much greater challenges to 
face and require substantial analyses to determine if and when implementation is warranted. 


5.3.1. Storm Intensity and Frequency 


New England is expected to experience changes in the amount, frequency, and timing of precipitation due 
to climate change. According to the Massachusetts Climate Change Adaptation Report* annual 
precipitation is predicted to increase in Massachusetts by 5% to 8% by 2050, and 7% to 14% by the end 
of the century, with more winter precipitation falling as rain. More frequent precipitation events have the 
potential to negatively impact the built environment. Most notably these types of changes can manifest 
through the reduced function and performance of storm drainage systems and infrastructure supported by 
those systems. Similarly, changes to the characteristics of winter storms could lead to more snowfall; 
longer periods of snow cover; and more snow removal challenges. 


Due to topography and proximity, the South Station site does and would continue to drain to the tidally 
influenced Fort Point Channel. Under the various build scenarios, portions of the existing storm drain 
infrastructure would be utilized. Much of the existing site storm drain infrastructure was installed as part 
of the Northeast Corridor Improvement Project (NECIP) and the South Station Bus Terminal Project 
(SSTC), both designed in the 1980s. Those drainage systems were designed using historic precipitation 
records and predictive models and may not be reflective of currently changing weather patterns. 


4 Massachusetts Executive Office of Energy and Environmental Affairs and the Adaptation Advisory Committee. Massachusetts Climate Change 
Adaptation Report, September 2011. 
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The portions of the existing drainage system proposed to be retained would have to be analyzed to 
confirm acceptability for use with evolving precipitation intensity and frequency data, and rising sea 
levels. It may be determined that the existing system is inadequate under a new set of design inputs, such 
as elevated tailwater due to sea level rise or possibly storms with greater precipitation intensities. 
However, it is unlikely that the functionality of the entire existing storm drainage system would be 
compromised: For example, the upgrade/upstream portions of the existing piping would be less impacted 
by the effects of sea level rise. 


5.3.2. Excessive Heat 


Climate change forecasts suggest that global temperatures are increasing and in the United States, the 
majority of the country has shown an increasing temperature trend when using data from 1901 to 2012. 
US EPA notes that new extremes for daily temperatures are natural variation of the weather, but as the 
climate warms “heat waves are expected to become more frequent, longer, and more intense.” According 
to the Massachusetts Climate Change Adaptation Report, by 2050, the average summer temperature in the 
state could increase by four to five degrees, from today’s average of 68 degrees Fahrenheit to 72/73 
degrees. By 2100, it could increase by four to 10 degrees, to 72/78 degrees. Days with temperatures over 
90 degrees could increase from current conditions of five to 20 days per year to between 30 and 60 days 
per year by the end of the century. Projected increases in temperature could result not only in impacts to 
human health, but to the built environment as well. 


With respect to infrastructure, high temperatures strain the electrical grid though higher demand for 
electricity used for cooling and can lead to warming of transmission lines and sagging of overhead wires. 
That can cause safety risks and power failures. Increased heat can also affect tracks by the expansion of 
steel rail causing buckling, or possibly causing electrical component failures for devices operating outside 
of normal temperature conditions. These failures have the potential to cause severe public safety risks or 
service disruptions. Innovative methods of track manufacturing and installation designed to minimize the 
buckling effect are being developed and MassDOT would consider these when developing engineering 
plans for the SSX project. Section 5.1.3 describes some of the sustainable design guidelines MassDOT 
would consider during design of public buildings to mitigate extreme heat. 


5.3.3. Sea Level Rise, Storm Surge, and Floodplains 


Sea levels are rising in Boston Harbor and across the globe, as evidenced through empirical data. In order 
to assess future risk and planning for rising seas, Massachusetts Office of Coastal Zone Management 
(CZM) recommends selecting specific scenarios. As directed by the Secretary of EEA, the SSX project 
DEIR assesses the impacts of a two-foot sea level rise upon the SSX project, which is consistent with 
planning for a project with a design life of 50 years. 


Sea level rise will increase the height of storm surges and associated coastal flooding frequencies and 
permanently inundate low-lying coastal areas. Extensive development and infrastructure, both public and 
private, would be affected in these expanding areas of vulnerability. Threats to coastal Boston also occur 
from inundation caused by hurricanes. Hurricanes causing extreme storm surges, such as occurred with 
Hurricane Sandy in New Jersey and New York in late October 2012, are plausible in Boston, and need to 
be considered when analyzing a project site’s vulnerability. 


To assess the project’s vulnerability to flooding, floodplains in the study areas were identified using both 
the effective 2009 and preliminary 2015 Federal Emergency Management Agency (FEMA) Flood 
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Insurance Rate Maps (FIRM) and Flood Insurance Study (FIS).° Figure 5-7 shows existing floodplain 
conditions at the South Station and Widett Circle sites relative to Fort Point Channel. 


FEMA’s current floodplain maps are based upon existing sea levels and historical data and do not account 
for sea level rise.© Since flood elevations are directly related to sea levels, which are projected to 
increase, a correlating increase in flood elevations would occur. This correlation is applicable in coastal 
settings where ocean waters supply virtually unlimited water to spread over land areas; whereas in inland 
settings or watercourse based flooding, the water contributing to floods is limited to the watershed. To 
estimate the potential reach of future coastal flood zones due to sea level rise, existing ground elevations 
were determined from site survey information from city-wide mapping, and the projected two-foot sea 
level rise was added to the existing FEMA flood elevations. This is a simple analysis that doesn’t take 
into account changes in bathymetry effecting flooding characteristics. 


South Station Site 


Mean high water (MHW) in Boston Harbor is approximately 4.63 feet above mean sea level North 
American Vertical Datum of 1988 (NAVD 88). The project site’s base flood elevations (BFEs), which are 
the modeled heights of the 1% annual chance flood, are 10 to 13 feet NAVD 88. The existing ground 
elevation at South Station varies from approximately 9 to 16 feet NAVD 88. This indicates that a portion 
of the South Station site is already vulnerable to flooding without any projected sea level rise.’ 
Approximately 2.9 acres of the site are within the 1% annual chance floodplain (commonly referred to as 
the 100-year floodplain), and approximately 18.9 acres are within the 0.2% annual chance floodplain 
(commonly referred to as the 500-year floodplain.) Adding two feet to the flood elevations to reflect a 
future sea level rise scenario would amplify the risk at South Station and increase flood elevations to a 
range of 12 to 15 feet NAVD 88. Figure 5-8 shows the extent of potential flooding at the South Station 
site with a 100-year flood elevation of 14 feet NAVD 88, which would represent the mid-range of flood 
elevations in Fort Point Channel with a two-foot sea level rise. In the absence of mitigation, the 100-year 
floodplain would encompass approximately 38 acres of the SSX project footprint, representing nearly 
complete inundation of the site and infrastructure, during a 100-year flood event. Some of the mitigation 
methods that MassDOT would consider to minimize the vulnerability of South Station to these events 
include: elevating power/HVAC sources, designing infrastructure and critical equipment to accommodate 
seawater flooding, and installing pumping systems to accommodate stormwater drainage. For more 
mitigation strategies see Table 5-2 at the end of this Chapter. 


Layover Facility Sites 


MassDOT will consider mitigation strategies to adapt to vulnerabilities while designing the layover 
facilities. These include: locating critical systems to higher levels, using corrosion protection elements 
and materials for underground structures, and water-proofing rail equipment. See Table 5-2 at the end of 
the Chapter for a list of more mitigation strategies. The specific vulnerabilities at each site are described 
below. 


Widett Circle 


FEMA indicates that the existing 100-year flood elevation does not reach the Widett Circle layover 
facility site by an overland connection. However, based upon a review of mapped ground elevations at the 


5 Federal Emergency Management Agency. Flood Insurance Study, Suffolk County Massachusetts. September 25, 2009. Accessed October, 2012. 
https://msc.fema.gov/webapp/wes/stores/servlet/Free ViewDigitalPOCmd?storeld=10001 &catalogId=10001 &langId=- 
l&catentry_id=10592947&af=0 

° Federal Emergency Management Agency. Preliminary Flood Insurance Study, Suffolk County Massachusetts, November 15, 2013. 

7 Federal Emergency Management Agency. Preliminary Flood Insurance Study, Suffolk County Massachusetts, November 15, 2013. 
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site, the layover facility site is at or slightly below the 100-year flood elevation depicted at the southern 
end of Fort Point Channel. There could be risks of flooding through unknown underground connections, 
such as storm drainage pipes. Considering a future two-foot sea level rise, there would be a direct 
overland connection to Fort Point Channel, which would cause the site to be vulnerable to flooding. As 
shown in Figure 5-8, with a two-foot sea level rise, the 100-year flood would completely inundate the 
Widett Circle layover facility project footprint of approximately 30 acres. Under current conditions during 
a 500-year flood event (absent the two-foot sea level rise), FEMA indicates that the site is subject to 
potential flooding that would affect almost the entire site (29.7 acres). 


Beacon Park Yard 


The Beacon Park Yard layover facility site is located inland from Boston Harbor and is not within a 
coastal flood hazard area. A two-foot rise in sea level would raise the height of the 100-year coastal flood 
at the downstream Charles River Dam, which controls water levels near the Beacon Park Yard site. 
Because the dam isolates the tidal waters and coastal flood events from the Charles River, a two-foot sea 
level rise and expectant higher 100-year flood would not directly reach or alter the Charles River 
floodplain near Beacon Park Yard. 


A rise in sea level and corresponding higher coastal floods could require managing Charles River water 
levels during flood events. The Charles River Dam was constructed to provide flood control in the river 
basin and tributaries and block tidally-driven sea water from flowing upstream. The dam height is 11.87 
feet above MSL, (11.57 feet NAVD 88), and the proposed 100-year BFE at the dam is 10 feet NAVD 
88.8 A two-foot sea level rise would place the BFE very close to the dam height; as a result, there could 
be a need for additional water management practices to minimize upstream effects in the Charles River 
near the Beacon Park Yard site. Consistent with current practices, altering the available capacity of the 
Charles River basin to allow for an increase in water volume could be one method to protect against 
potential flooding due to a higher sea level.? Based upon the elevation of the Beacon Park Yard site and 
downstream surge control protection at the dam, it is unlikely that a two-foot sea level rise would result in 
any new flood impacts to the site. 


Readville — Yard 2 


The Readville — Yard 2 layover facility site is located approximately six miles inland from Boston Harbor 
and is not within a coastal flood hazard area. Two dams on the Neponset River downstream from the site, 
Tileston & Hollingsworth Dam (Between Milton and Hyde Park) and Baker Dam (Dorchester/Milton 
Lower Mills) isolate this reach of the river from tidal action and coastal 100-year flood zones. Based upon 
the distance of the site from the ocean, the site’s elevation, and the presence of downstream dams, it is 
anticipated that no changes to the 100-year floodplain would occur due to a two-foot rise in sea level. 


8 Federal Emergency Management Agency. Preliminary Flood Insurance Rate Map, Suffolk County Massachusetts, November 15, 2013. 
° Kruel, Stephanie. City of Boston Floodplain Manager. Boston, MA. Personal Communication February 28, 2014. 
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Figure 5-8—1% Annual Chance (100-Year) Flood Inundation with Two-Foot SLR — South Station 
Project and Widett Circle Footprint (Elevation 14 NAVD 88) 
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5.3.4. | Hurricane Surge 


The FEMA floodplains are based on a storm of a particular strength that currently has a 1% annual chance 
of occurrence. It is also useful to look at scenario-based storms, which can result in water levels that far 
exceed those anticipated during the 1% annual chance flood event. For this reason, the Hurricane Surge 
Inundation Maps that have been produced as part of a Massachusetts Hurricane Evacuation Study have 
also been evaluated.'° These maps were produced by FEMA and the Army Corps of Engineers using the 
Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model. 


For the purpose of the South Station Expansion Project, city-wide maps and GIS data produced in the 
evacuation study were used. The maps show areas of coastal Massachusetts that would become inundated 
based upon different categories of hurricanes, ranging in strength from Category 1 (with winds ranging 
from 74 to 95 miles per hour [mph] and coastal flooding with some damage) to Category 4 (with winds of 
130 to 156 mph and catastrophic damage requiring extensive evacuations).!! Hurricane inundation 
modeling for the Boston area accounts for two potential scenarios: hurricanes with tracks from south or 
southwest to north or northeast are predicted to have lower surge levels than hurricane tracks that follow a 
path directly toward land from offshore (from southeast or east). Storms approaching Boston from the 
east or southeast have the ability to build higher waves, force water ahead of the storm, and “pile up” 
water in the harbor and against land masses. Storms approaching from this heading also may contribute 
more surge influence due to low barometric pressure and its effects on water levels. Storms approaching 
Boston from the west or southwest are crossing overland, which can dampen some of these surge effects. 
Progression speeds of approaching hurricanes are likely to be slower when generally heading from east to 
west compared with storms generally tracking from the south to north. The progression speed of storms 
typically changes the duration of the storm which in turn affects surge levels. 


In partnership with FHWA, MassDOT is conducting a Climate Change and Extreme Weather 
Vulnerability Assessments and Adaptation Options of the Central Artery. Many MassDOT assets, 
including the Central Artery tunnels, are currently vulnerable to flooding from an extreme coastal storm. 
This vulnerability will increase in the future due to projected sea level rise due to climate change. The 
Central Artery is a critical link in regional transportation and a vitally important asset in the Boston 
metropolitan area. As one of the single most valuable components of Massachusetts infrastructure, its 
maintenance, protection and enhancement are a priority for the Commonwealth. The objectives of the 
pilot project are: assess vulnerability of Central Artery to sea level rise and extreme storm events for the 
present day, 2030, 2070, 2100; investigate options to reduce identified vulnerabilities; and establish an 
emergency response plan for tunnel protection and/or shut down in the event of a major storm. The 
project is composed of seven phases, including: inventory and survey of assets, hydrodynamic analysis, a 
vulnerability assessment, an adaptation strategy, and is anticipated to result in a final report by the end of 
2014. The cormerstone of the project is the hydrodynamic model called Boston Harbor Flood Risk 
Model. Although the model is designed to target the Central Artery Tunnel’s numerous assets, the model 
will be able to provide flood risk information throughout the Cities of Boston and Cambridge; the 
location of the South Station Expansion Project is included in the model domain. In contrast to the 
Hurricane Surge Inundation Maps referenced earlier, the Boston Harbor Flood Risk Model includes both 
hurricane and “nor’east” storms and is forward looking from the present day to 2100. 


'°U. S. Army Corps of Engineers, Federal Emergency Management Agency, National Oceanic and Atmospheric Administration, MassGIS. 
Massachusetts Hurricane Evacuation study Hurricane Surge Inundation Mapping, March 2013. 
" National Weather Service, National Hurricane Center. Saffir/Simpson Hurricane Wind Scal. http://www.nhc.noaa.gov/aboutsshws.php. 
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Existing Hurricane Surge Conditions 


South Station Site 


Figure 5-9 presents modeled hurricane inundation at the South Station site with existing conditions and 
with a storm tracking from the east or southeast. Portions of the South Station project footprint, including 
areas along Dorchester Avenue and some areas along the western site boundary, would become inundated 
by a Category | hurricane. A Category 2 hurricane would inundate the majority of the area within the 
project footprint, with the exception of northern portions of the site from the USPS facility extending west 
to portions of the South Station headhouse. A Category 3 hurricane would encompass the entire South 
Station project footprint and surrounding areas, and extend approximately 1,500 feet inland from Fort 
Point Channel. The area on the west side of the Fort Point Channel extending from MassDOT Vent 
Building #1 south to Broadway Bridge shows no surge information. Data for this area are unavailable 
because the base map used for the Massachusetts Hurricane Evacuation Study predates the development 
of that area and is representative of when this area was still a part of the channel and adjacent intertidal 
areas. 


If the hurricane paths were from the south or southwest, the South Station footprint would not become 
inundated by Category 1 or 2 storms. Stronger hurricanes categorized as Category 3 and 4 would inundate 
much of the site, leaving only the northern portions of the USPS facility and headhouse above water. 
Figure 5-10 utilizes excerpts from the Hurricane Surge Inundation Map for Boston showing differences in 
storm surge based upon the direction of the hurricane paths. The image on the left shows a storm from a 
south or southwest direction The image on the right shows a storm from a southeast or east direction. 


Layover Facility Sites 


Widett Circle 


Figure 5-9 presents modeled hurricane surge inundation at the Widett Circle layover facility site with 
existing conditions and with a storm tracking from the east or southeast. A Category 1 hurricane would 
completely flood the Widett Circle site project footprint, along with the majority of South Boston, Back 
Bay, and the Fort Point Channel area, thereby making it the most vulnerable to hurricane surges of all 
four SSX project sites. If the hurricane path were from the south or southwest, a Category 2 storm or 
stronger would completely inundate the site. 


Beacon Park Yard 


Figure 5-11 presents modeled hurricane inundation at the Beacon Park Yard layover facility site with 
existing conditions and with a storm tracking from the east or southeast. The Beacon Park Yard site is not 
at risk of flooding from a Category 1 or 2 hurricane, but is at risk of flooding from a Category 3 or 4 
hurricane. A Category 3 hurricane would inundate the central third of the site boundary and a Category 4 
hurricane would flood the entire site. A hurricane tracking from the south or southwest would not affect 
the Beacon Park layover facility site. 


Readville - Yard 2 


Hurricane surge inundation modeling indicates that the Readville — Yard 2 site is not at risk of surge 
damage resulting from any of the existing hurricane scenarios. 
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Figure 5-9—Hurricane Inundation Existing Conditions — South Station and Widett Circle Project 
Footprint (Storm path from E or SE) 
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Figure 5-10—Existing Conditions of Hurricane Surge Inundation Based on Storm Intensity and 
Direction"? 


Future Hurricane Surge with Sea Level Rise 


The Hurricane Surge Inundation Maps represent current sea level conditions only and do not account for 
future sea level rise. Hurricane surge elevations from the Massachusetts Hurricane Evacuation Study are 
not published, and as a result predicted future surge conditions due to sea level rise are qualitative in this 
DEIR study. Because elevations are not available for flooding associated with different hurricane 
intensities, effects due to a projected two-foot sea level rise are estimated. With a rise in sea level, 
hurricane surge inundation scenarios are expected to increase to some proportionate elevation and 
horizontal extent, similar to the anticipated effects of projected sea level rise upon 1% annual chance 
flood events. It is anticipated that with sea level rise, storms tracking from the south or southwest would 
have similar surge effects as current sea level conditions and hurricanes tracking from the southeast or 
east. 


South Station Site 


As sea level rises, hurricane surge inundation scenarios at South Station are anticipated to worsen. It is 
anticipated that under a worst case scenario, with a storm tracking from the east or southeast, the South 
Station site could be substantially inundated by a Category | hurricane surge, and the site could be 
completely inundated by a Category 2 hurricane surge. If a hurricane track were to be from the south or 
southwest, the South Station site might not be inundated until a Category 2 or stronger storm. 


Layover Facility Sites 
Widett Circle 


In existing conditions, the Widett Circle layover facility site would be completely inundated by surge 
from a Category | hurricane with a storm tracking from the east or southeast. Adding a rise in sea level 


"2 Massachusetts Emergency Management Agency. Hurricane Inundation Maps. http://www.mass.gov/eopss/agencies/mema/hurricane- 
inundation-maps.html. 
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would likely increase the depth of flooding at the site. If a hurricane track were to be from the south or 
southwest, in combination with the sea level rise, it is likely that the effects would be the same as existing 
sea level conditions and a Category | hurricane tracking from east. 


Beacon Park Yard 


As sea levels rise, hurricane surge inundation scenarios at the Beacon Park Yard layover facility site are 
anticipated to worsen. It is anticipated that in a scenario with a storm tracking from the east or southeast, 
in combination with the sea level rise, the site may be at risk of flooding from a Category | or 2 
hurricane, compared to only Category 3 or stronger with existing sea level conditions. It is reasonable to 
assume that a Category 2 hurricane would inundate the central third of the site and a Category 3 or 
stronger hurricane would flood the entire site. It is difficult to predict whether a hurricane tracking from 
the south or southwest would affect the Beacon Park layover facility site in a Category | or 2 scenario in 
combination with the two-foot sea level rise condition. This is due to the potentially mitigating features 
such as the downstream Charles River Dam and the elevation of the terrain surrounding the site. 


Readville - Yard 2 


At current conditions, Readville — Yard 2 is not at risk of inundation due to surge from a hurricane of any 
intensity. Due to its elevation and series of downstream dams, the site is not anticipated to be affected by 
surge from hurricane conditions with a two-foot sea level rise. 


October 2014 South Station Expansion 
Page 5-26 Massachusetts Department of Transportation 


Draft Environmental Impact Report Chapter 5 — Sustainable Design and Climate Change Adaptation 


‘CAMBRIDGE a 
Lf 


7 
oF 


=~ 


ee a 3; 


Legend 
ee Layover Facility Project Footprint 
Hurricane Surge Inundation Zones 
Category 1 
4 I) Category 2 
Category 3 
Pategory 4 


Figure 5- 41—Hurricane Inundation Existing Conditions — Beacon Park Yard Project Footprint 
(Storm path from E or SE) 
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Table 5-2—Risks and Mitigation Strategies Associated with Hurricane Surge and Sea Level Rise 
Mitigation Strategies 
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@ Pe KE 
wins [ff 
‘Tracks submersion causing restricted Pt | 
train access. 


‘Site inundation caused by reduced flow 
capacity. 


‘Soil erosion and substructure 
undermining due to storm flooding. 


Uplift forces on foundations due to 
fising groundwater. 


Weakening of the subsurface soils and 
displacement of underground 
structures. 


Seawater intrusion causing 
concrete/steel corrosion. 


‘Drainage becomes less efficient or 


dysfunctional. 


Back flowing water through floor drains, 
conduits, other sources. 


Track immersion, switches, signals, 
communications. 


Lateral pressure and hydro-dynamic 
forces on underground retaining walls 
due to rising groundwater. 


Direct inundation by above ground 
connections to sea water. 


Flooding of below ground level 
infrastructure. 


Safety — electrical hazards, water 
depths, system failures. 


Egress/access affected during 
evacuation, 


Inundation of structure and utilities 
through below-ground utility ducts, 
drainage systems etc. 


‘Subway system innundation through 
surface openings. 


|At-grade roadway and sidewalk 
flooding. 
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Chapter 6 — Construction 


South Station Expansion October 2014 
Massachusetts Department of Transportation 


Chapter 6 - Construction Draft Environmental Impact Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Draft Environmental Impact Report Chapter 6 - Construction 


6. CONSTRUCTION 


6.1. Introduction 


Chapter 6 identifies potential impacts associated with the construction of the SSX project and identifies 
mitigation measures that would be required during project construction staging and sequencing. As 
directed by the Secretary of EEA in the Certificate on the ENF,' Chapter 6 also includes a draft 
Construction Management Plan (CMP) and a draft Construction Waste Management Plan (CWMP). 


Elements to be completed would generally include the following: 


e Demolition of the USPS General Mail Facility. 

e Construction of an expanded station headhouse, rail systems, platforms, and ancillary facilities at 
the South Station site. 

e Reconstruction of Dorchester Avenue, including construction of the roadway, parking lanes, 
Harborwalk, bicycle accommodations, streetscape, and landscaping. 

e Construction of new or expanded layover facilities at up to three sites, which includes track, 
signals, and facility program functions such as crew quarters and parking, but would also include 
demolition of existing structures at Beacon Park Yard and Widett Circle. 

e Construction activities at South Station and at the layover sites would include construction of 
utilities, roads, and site civil work, including drainage structures. 


Rail-related construction activities would be performed in close coordination with the operating railroads, 
including the MBTA and its commuter rail operator, Amtrak, and CSXT. Flagging (protection of trains 
and employees) and inspection services would be provided by the operating railroad for a given section of 
track. Other, non-rail-related construction activities would be coordinated with the City of Boston, utility 
companies, and other public and private entities as appropriate. As design is advanced, construction 
period assessments would include evaluation of potential construction access locations and laydown areas 
for station, rail systems, and layover facilities. Because it is envisioned at this time that design of the 
joint development would be prepared by a private developer, joint development construction impacts are 
not specifically addressed in this section. However, many of the mitigation measures identified herein 
would apply to any joint development designs and developers would be held to similar standards. 


While the SSX project is currently unfunded for construction, a potential construction schedule has been 
developed to establish potential timeframes and durations for the various stages of construction activities. 
Figure 6-1 presents a preliminary SSX project schedule, which if construction was initiated at the 
completion of final design and permitting would have the South Station and layover facilities completed 
in the spring of 2023. It is assumed that the South Station Air Rights (SSAR) project will be constructed 
concurrent with the USPS facility demolition and SSAR project construction will be completed prior to 
SSX construction. 


'Executive Office of Energy and Environmental Affairs. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental 
Notification Form 15028. April 19, 2013. http://www.env.state.ma.us/mepa/mepacerts/2013/sc/enf/15028enf.pdf. 
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6.2. Construction Sequencing 
The general construction sequencing at the South Station site would be as follows: 


Site preparation and mobilization. 

Demolition of the USPS facility. 

Dorchester Avenue reconstruction and early opening of pedestrian access, if possible. 
Excavation and foundation installation. 

Rail infrastructure modifications and installation. 

Station platforms, headhouse, and access components. 

Final fit out of station hardware and furnishings. 

Testing and punch list. 

Start up and de-mobilization. 


The general construction sequencing at the layover facility sites would be as follows: 


Site preparation and mobilization. 

Demolition of select existing structures. 

Excavation and foundation installation. 

Rail infrastructure modifications and installation. 

Layover civil components construction (roads, walkways, lighting, and utilities). 
Testing and punch list. 

Start up and de-mobilization. 


It is anticipated that construction work at the South Station site and layover facility sites could advance 
independently. While some coordination efforts would be required for rail operations, in general, the 
layover construction would have minimal impact on train operations. Impact on rail operations at South 
Station could be minimized with close coordination with Amtrak and MBTA operations staff. A final 
design task would be to investigate opportunities to coordinate and combine rail systems’ planned 
maintenance activities with construction activities to minimize train operation disruptions. 
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The first construction activities would be the mobilization of the contractor to the site; immediately 
followed by the establishment of traffic management details, including the start of enabling work 
(activities required to prepare the site for construction). 


While MassDOT is considering early action to provide limited pedestrian access along the closed portion 
of Dorchester Avenue, south of Summer Street, it is anticipated that a portion of this roadway would be 
used for construction access and activities during demolition of the USPS facility and construction of the 
new headhouse and rail infrastructure. The traffic management plan, including signing, fencing, and 
barriers, would be developed in coordination with the City of Boston to utilize this asset. Erosion and 
sediment control measures would be required along the border of Fort Point Channel to protect the inlets 
to the harbor. 


Following the demolition and removal of the USPS facility, station substructure work would begin, 
followed by the rail infrastructure work. It is anticipated that much of the rail infrastructure construction 
work could be accomplished without major disruption to the current transportation activities. However, 
the modification of existing platforms and the erection of overhead structures, as part of the station 
headhouse and egress components, would require closer scrutiny of contractor proposals to assure that 
public safety and transportation operations are maintained. In addition to the track and signal 
improvements at Tower 1, Broad, and Cove Interlockings, retrofit of new vertical circulation elements 
(stairs, escalators, and elevators) to the existing platforms could also be disruptive to daily train 
operations and would require a detailed and closely maintained staging plan. 


6.3. Potential Construction Period Impacts 


Construction period impacts could include air quality, noise and vibration impacts; solid and/or hazardous 
waste generation; and utility impacts; and would require appropriate management and/or mitigation 
measures. Construction period impacts are considered in three categories: off-site, interface, and on-site 
impacts. Off-site and interface impacts are associated with the delivery of materials, equipment, and 
personnel to and from the site, while on-site impacts are associated with the actual work being performed 
at the project sites. Interface impacts often occur where the contractors’ materials, equipment, and 
personnel enter the project sites or laydown areas that are used to store materials and equipment. 
Interface impacts also include temporary parking required for construction and support personnel. 


6.3.1. Air Quality Impacts 


Temporary air quality impacts could result from construction activities associated with the SSX project, 
including fugitive dust emissions, direct emissions from construction equipment, and increased emissions 
from motor vehicles on local streets due to traffic disruption. The anticipated temporary construction 
activity does not appear to be exceptional or atypical for this type of project. Due to the close proximity 
of construction activities to nearby businesses and other public areas, however, mitigation measures 
during construction would be required. 


6.3.2. Noise and Vibration Impacts 


The City of Boston has established construction noise limits for residential receptors and commercial and 
business receptors. These limits identify affected sites as a residential receptor located within 300 feet of 
such construction activity or a commercial/business receptor located within 200 feet of the construction 
activity. Most of the demolition and construction activity for the SSX project would occur on the east 
side of South Station along Dorchester Avenue. At this location, there are no residential receptors within 
300 feet of the construction activity. The building at 245 Summer Street and the South Station headhouse 
are both located within 200 feet of the construction activity and would be impacted by construction noise. 
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Temporary noise barriers would be required to be installed around the site so as to mitigate the 
construction noise levels at these sites. 


While vibration levels generated by the construction equipment proposed for this project would not result 
in any structural damage to nearby buildings, vibration levels from typical construction equipment that 
could be used on this project would exceed FTA’s human annoyance criterion and the standards for 
buildings with vibration sensitive assets, such as the equipment located at 245 Summer Street. Therefore, 
construction period mitigation for vibration would be required. 


6.3.3. | Site Contamination and Hazardous Material Impacts 


Contamination associated with the USPS property could be encountered during construction based on the 
site’s historical use. In addition, fill that was used to create the current landmass upon which South 
Station exists may contain debris and contamination that would need to be addressed during demolition 
and construction. Based on the recent and historic use of Beacon Park Yard and Readville — Yard 2 as 
rail yards, contamination could also be encountered during construction at these sites. Investigatory 
methods would be employed to determine the nature of the insitu material prior to the letting of any 
construction contracts. Construction activities at Readville - Yard 2 also could include remediation of an 
existing disposal site. Prior to demolition of any existing facilities further investigation would be 
required to identify asbestos-containing materials (ACM) and other potential hazardous materials. 


6.3.4. Utility Impacts 


If not monitored closely, the proposed construction at the South Station site could result in impacts to 
existing subsurface utilities via direct contact with pipes and structure, or with excessive construction 
vibrations or ground settling. The USPS building is situated over the Boston Water and Sewer 
Commission’s (BWSC’s) 81 inch by 81 inch Kneeland Street combined sewer overflow (CSO). 
Demolition of the USPS building and construction of new SSX facilities would require protection of this 
CSO, including access for continued inspection and maintenance activities. Similar protection measures 
would be required for Central Artery/Tunnel (CA/T) infrastructure primarily in the Tower | area of the 
site. 


6.4. Construction Management Plan 


Prior to the start of work, the SSX project contractors would be required to develop a CMP for the SSX 
project. The CMP would be prepared in accordance with MassDOT General Requirements and 
Covenants, and it would be implemented in phases that correspond with construction phasing. Of 
particular importance would be a plan to open project elements for public access as soon as they are no 
longer needed to safely perform work. The CMP would consist of a detailed plan to address construction 
period impacts to various environmental resources, and would address vehicular traffic, pedestrian and 
bicycle, on-street parking, public access, emergency access to local businesses and residences, dust, noise, 
odor, rodents, and construction-related nuisance conditions. MassDOT would coordinate the development 
and review of the CMP with the City and emergency personnel to ensure that appropriate safety measures 
would be incorporated throughout construction. The following sections identify elements of the CMP 
intended to eliminate or minimize construction-related impacts of the SSX project. 


6.4.1. Traffic Management Plan 
The CMP would include construction traffic management plans (TMP) to minimize disruption in the area 


throughout construction. A TMP would be developed for each of the work zones. Through the TMP, the 
contractor would be required to demonstrate that safe vehicular, pedestrian and bicycle access to normal 
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South Station operations would be maintained during construction. The TMP would be prepared in 
coordination with the BTD and would include: 


e Phasing plans with details on maintenance of traffic, pedestrian, bicycle, and transit services. 

e Construction equipment and material staging. 

e Transportation, parking, and Transportation Demand Management (TDM) measures for 
construction and support workers. 

e Hours of construction and material delivery (including delivery routes). 

e Details on timing and duration of any street closures, street occupancy, sidewalk closures, and/or 
sidewalk occupancy during construction. 


Traffic management techniques that would be applicable to the SSX project include the following: 


Scheduling of the work to avoid the hours of peak roadway traffic. 

Prohibiting construction vehicle travel during peak traffic periods. 

Using temporary signage and variable message displays. 

Applying physical controls such as temporary pavement markings and channelization. 
Using traffic control officers and flaggers. 

Notifying the public (e.g., through Mass511.com) of construction-related traffic congestion. 
Designating construction staging areas and worker parking areas. 

Designating construction truck routes. 

Establishing temporary detours to minimize traffic disruptions due to construction. 

Staging construction to ensure that adjacent streets are not closed simultaneously. 


6.4.2. Emissions Control Plan 


The CMP would include an emissions control plan to address impacts of fugitive dust and construction 
equipment and vehicle exhaust. The emissions control plan would be coordinated with the TMP to 
address potential traffic disruption and congestion. Because of the temporary nature of the intended 
construction activities, and the anticipated mitigation measures to be implemented, air quality monitoring 
in the community is not expected to be needed for this project. Any Occupational Safety and Health 
Administration requirements for air quality monitoring for worker health and safety or for confined space 
entry, however, would need to be satisfied by the construction contractor. 


Fugitive Dust 


Using best practices, such as wetting exposed earth areas, covering dust-producing materials during dust 
impacts transport, and limiting construction activities during high wind conditions, can help to minimize 
fugitive dust impacts. Potential Best Management Practices (BMPs) and mitigation measures that may be 
employed by the construction contractor include: 


Seeding, paving, covering, wetting, or otherwise treating disturbed soil surfaces. 

Minimizing storage and unnecessary transfers of spoils and debris on-site. 

Using wind screens or fences. 

Covering all truckloads of dust-producing material. 

Removing all loose or unsecured debris or materials from empty trucks prior to leaving the site. 
Reducing traffic speeds on any unpaved surfaces. 

Vacuum sweeping or watering of all paved surfaces and roadways on which equipment and truck 
traffic enter and leave the construction areas. 

e Using wheel and truck washes at site egresses. 
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e Modifying work schedules when weather conditions could lead to adverse impacts (e.g., very dry 
soil and high winds). 


Construction Equipment and Vehicle Exhaust 


The CMP would include details on the emissions control plan and it would address impacts of 
construction equipment and vehicle exhaust. Potential BMPs and mitigations measures could include: 


e Comply with MassDEP’s idling regulations [310 CMR 7.11(1) (b)], requiring that engines idle 
for no more than five minutes. Post idling restriction signage on project construction sites. 

e Comply with MassDEP’s Diesel Retrofit Program (DRP), which promotes the use of such engine 
emission controls as oxidation catalysts or particulate filters for diesel engines to the maximum 
extent practicable. In January 2008, MassDEP amended the retrofit applicability requirement to 
include engines of 50 horsepower or greater that would be on-site for 30 days or more. 

e Comply with the State’s Low Sulfur Diesel standards (301 CMR 7.05) and U.S. EPA’s Clean Air 
Non-road Diesel Rule. 

e Properly maintain and repair all equipment and vehicles to minimize exhaust emissions, including 
odors. Establish and maintain records of the routine maintenance programs for internal 
combustion engine-powered vehicles and equipment used for the project. 

e Use alternative-fueled or electric equipment where feasible. 


Additional Dust Control Considerations 


Additional mitigation measures may be considered to further reduce the potential for dust impacts if 
frequent or persistent complaints arise during construction. These measures could include the following: 


e Considering alternative methods of construction. 

e Minimizing equipment usage in close proximity to sensitive receptors. 

e Minimizing the numbers of pieces of equipment and trucks in use or staged in the construction 
site area. 

e = Curtailing work during conditions that are conducive to dust impacts (e.g., dry weather with high 
wind speeds). 

e Conducting more frequent inspections or reviews of construction activities. 

e Implementing enhanced procedures for community relations and notification. 


6.4.3. Noise Control Plan 


The CMP would include a Noise Control Plan to provide construction period noise monitoring to 
determine compliance with the FTA and the City of Boston construction noise limits, and to identify 
methods to mitigate construction noise levels as needed. The Noise Control Plan would provide a 
detailed list of construction equipment used in each construction phase, including the type and location of 
each piece of equipment. Additionally, the plan would also include the location of each construction 
activity, and whether the construction activity would occur during the daytime, evening, or nighttime 
hours. 


Based on the contractor’s specific equipment and methods of construction, the Noise Control Plan would 
include detailed noise calculations and assessments for each phase of construction, such as site 
preparation, demolition, excavation, concrete pouring, track construction, etc. For each piece of 
equipment, reference construction equipment source noise levels from the FTA guidance manual would 
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be used in the construction noise assessment. Construction noise levels for each phase of construction 
would be calculated at each of the closest sensitive receptors. 


If the construction noise levels were predicted to exceed the FTA or City of Boston construction noise 
limits, then appropriate noise mitigation measures, such as noise barriers, would be evaluated, including 
determining the appropriate location, height, and length of the noise barrier to provide effective 
mitigation. Vibration measurements would be obtained inside the building at 245 Summer Street to 
ensure that construction equipment vibration levels would not exceed vibration-sensitive equipment 
specifications. 


Additional noise and vibration control BMPs and mitigation measures could include the following: 


e Performing construction equipment noise certification testing. 

e Minimize nighttime construction near residential neighborhoods. 

e Requiring ambient-adjusting or manually adjusted backup alarms set to 5 dBA (a-weighted 
decibels) over background levels. 

e Minimizing the amount of truck idling. 

e Setting acoustic shield requirements for jackhammers, chainsaws, and pavement breakers. 

e Establishing protocols for reporting noise monitoring results, noise reduction measures used, and 
responses to the community. 

e Using shields, shrouds, or intake and exhaust mufflers on construction vehicles to control 

construction noise level. 

Applying noise deadening materials to chutes or storage bins. 

Installing temporary noise barriers. 

Applying acoustic enclosures. 

Limiting the size of generators and the duration of their use. 

Routing construction equipment and vehicles through areas that would cause the least disturbance 

to nearby receptors where possible, including minimizing exposure to vibration sensitive 

receptors and maintaining smooth roadway surfaces. 

e Fitting any air-powered equipment with pneumatic exhaust silencers. 

e Locating stationary construction equipment as far as possible from noise-sensitive sites. 

e Constructing noise barriers, such as temporary walls or piles of excavated material, between 
noisy activities and noise-sensitive receivers. 

e Monitoring noise after service starts (with the proposed mitigation in place) to evaluate whether 
the actual noise levels correspond with the modeled values and take appropriate corrective actions 
if the actual values are found to be higher than the projections. 

e Minimizing and/or avoiding the use of impact and vibratory equipment that generates higher 
vibration levels [104 to 110 VdB (vibration decibels) at a distance of 25 feet from the pile driver], 
to avoid potential damage to buildings located within 65 feet of such equipment. 


6.4.4. Stormwater Pollution Prevention Plan 


Construction at all SSX project sites would require coverage under the NPDES Construction General 
Permit, which obligates the regulation of erosion control, pollution prevention, and stormwater 
management (including construction dewatering) at construction sites larger than one acre. A Stormwater 
Pollution Prevention Plan (SWPPP) would be prepared in accordance with the NPDES Construction 
General Permit requirements. The SWPPP would identify potential pollutant source areas and describe 
BMPs to be employed for erosion and sedimentation control, temporary stormwater management, dust 
control, and site stabilization, as prescribed by MassDEP (Massachusetts Stormwater Handbook, 2008) 
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and MassDOT (Stormwater Handbook for Highways and Bridges, 2010). The SWPPP would be 
completed during the SSX project final design phase and would be implemented by the contractor. 


Examples of SWPPP BMPs applicable to the SSX project could include the following requirements of 
contractors: 


Identification and protection of stormwater inlets and other sensitive features. 
Development of erosion protection procedures. 

Procedures to monitor discharges and remedial and corrective action procedures. 
Dewatering plans, including schedule, plan, discharge and recharge (if necessary). 
Rain event action plans. 

Designation of washout areas. 

Establishment of fueling and maintenance practices. 

Spill prevention and control procedures. 

Inspection and remediation procedures. 


6.5. Contract Specifications 
6.5.1. Sustainability and Recycling Requirements 


Contract specifications would be developed to address specific requirements in alignment with 
MassDOT’s GreenDOT Implementation Plan requirements and the project’s sustainability goals. 
Sustainability contract specifications could include: 


Green fleet encouragement. 

Temporary wood reuse. 

Material purchase location and logistics. 
Recycled paving materials. 

Low emitting materials. 

Pest management. 


Other potential recycling initiatives would include productive re-use of granite blocks, granite facings, 
and other granite items present in the project area; recycled content within track-work items, use of 
reclaimed material, use of alternatives to Portland Cement, and/or use of recycled steel items. 


Permanent materials to be installed as part of the SSX project would be as required by the contract 
specifications. Temporary materials, such as shoring and false work, are more likely to be determined by 
the contractor. Contract specification would be developed to guide the use of temporary materials to 
encourage and, in some cases, require the contractor to use materials that have a reduced impact on the 
environment. 


6.5.2. Utility Usage 


The contract specifications would include requirements for monitoring and proper utilization of water in 
the construction process, including measures to minimize losses and to encourage reuse as well as control 
water quality. Dust control and concrete curing practices would be reviewed to assure proper water 
usage. Recycle and recover apparatus would be required for operations such as dewatering, slurry 
installations, and drilled caissons. 
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The use of existing wastewater systems could be required during construction to provide a wastewater 
discharge for construction-time needs. Dewatering discharges would not be connected to the sewer 
system and would be conducted in accordance with local, state, and federal standards. 


6.6. Construction Waste Management Plan 


The SSX project construction would require the preparation of a Construction Waste Management Plan 
(CWMP). Solid waste would be generated as part of the SSX project, particularly as a result of 
demolition, excavation for utilities and foundations, and grading for Dorchester Avenue, the USPS 
General Mail Facility, station substructure components and the layover facilities. Reconstruction of 
Dorchester Avenue would include normal street rehabilitation activities associated with utility work, and 
removal and replacement of streetscape components such as curbs, and asphalt paving. The existing 
USPS General Mail facility would be demolished in its entirety and materials removed from the site. The 
layover facility construction would be a function of the preferred site(s) and the preparatory work 
necessary to build a rail layover facility. In some cases, such as Widett Circle and Beacon Park Yard, 
construction activities would involve demolition of existing structures and material grading associated 
with site work and construction of new minor buildings and related structures. For these activities, the 
contract specifications would address the handling and disposal of asbestos and asphalt, brick and 
concrete. 


All materials that would leave the SSX project sites would be evaluated for possible reuse or recycling 
capabilities, the hazardous nature of the material, and the final disposition location. Standard MassDOT 
and MBTA contract specifications specific to construction waste include the following: 


e Handling, transportation, and disposal of excavated materials, including field screening, soil 
sampling, stockpile management and reuse of materials. 

e Segregation of demolition debris and waste transportation and disposal, including methods to 
minimize waste and debris and to reuse, and salvage and recycle to the greatest extent possible. 


Prior to construction, Phase I Environmental Site Assessments (ESAs) would be conducted at the SSX 
project sites to identify Recognizable Environmental Conditions (RECs) on the properties. Pending the 
results of the Phase I ESAs, Phase II subsurface investigations could be required to further evaluate 
potential subsurface contamination, including establishing the presence and extent of contaminated 
material; determining options available to manage and dispose surplus soil generated during construction, 
including the off-site disposal of soil via either a Bill of Lading or a Uniform Hazardous Waste Manifest; 
and establishing requirements for treatment and management of groundwater to be dewatered during 
construction. 


Construction activities involving treatment and management of dewatered groundwater could require 
multiple permits. Required permits could include: 


e MassDEP Dewatering General Permit for dewatering of non-contaminated groundwater. 
e MassDEP Remediation General Permit for dewatering of contaminated groundwater. 


Depending on where the water would be discharged, permits also could include: 


e BWSC Dewatering Discharge Permit. 
e MWRA Construction Site Dewatering Discharge Permit and Sewer Use Discharge Permit. 
e U.S. EPA NPDES Permit, a Notice of Intent, or a NPDES Permit Exclusion. 
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Additionally, findings of the Phase II ESA subsurface investigations could require notification to 
MassDEP and compliance with the Massachusetts Contingency Plan (MCP) regulations (310 CMR 
40.0000). 


Results from the Phase I ESA would also be used to determine any RECs to be addressed in the 
contractor’s construction documents, including any MCP-regulated environmental conditions. 
Construction techniques (or acceptable alternatives) would be presented that would meet MCP 
requirements. The construction contract documents would contain requirements for the contractors to 
maximize the amount and value of materials recovered from the construction and demolition sites, 
including implementing source separation, deconstruction, and other material reuse practices. Contractor 
requirements could include use of multiple containers for separation at the site or handling by a 
construction and demolition (C&D) processing facility. The contract documents would be written to 
comply with the goals of the Massachusetts Solid Waste Management Plan. 


Construction activities at Beacon Park Yard and Readville — Yard 2 could require remediation activities 
in compliance with the MCP. At Readville — Yard 2, subsurface work would require the oversight of a 
Licensed Site Professionals (LSP) in conjunction with a Soil Management Plan. 


During preliminary design, Hazardous Building Material Evaluations would be conducted at the SSX 
project sites to identify any recognized hazardous building materials, including lead-based paint, PCBs, 
universal wastes, and ACM. Response actions could be required prior to building demolition, including 
notifications to MassDEP and the Massachusetts Division of Occupational Safety (MassDOS). Asbestos 
handling projects, including demolition and disposal, would require agency notification at least 10 
working days prior to work start, using form BWP AQ 04 (ANF-001). If asbestos, lead, or other 
hazardous/regulated materials would be identified in any project buildings to be demolished, notification 
to the appropriate regulatory agency (U.S. EPA, MassDEP, or MassDOS) would be required. If PCB 
caulk would be identified, the work plan could require U.S. EPA approval. 
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7. REQUEST FOR A PUBLIC BENEFIT REVIEW AND DETERMINATION 


i: Introduction 


The SSX project exceeds EIR review thresholds as defined in 301 CMR 11.03 and requires a Public 
Benefit Determination in accordance with the regulations at 301 CMR 13.00, the procedures and 
standards to implement the public benefit determination requirement under Massachusetts General Law 
(M.G.L.) Chapter 91, and as confirmed by the Secretary of EEA’s Certificate on the ENF.! 


The Secretary is required to consider the following when making a Public Benefit Determination for 
projects in tidelands, including landlocked tidelands: 


Purpose and effect of the development. 

The impact on abutters and the surrounding community. 

Enhancement of the property. 

Benefits to the public trust rights in tidelands or other associated rights. 
Community activities on the development site. 

Environmental protection and preservation. 

Public health and safety. 

General welfare. 

Protection of groundwater. 


This Chapter describes how the SSX project would provide appropriate public benefits and would be 
adequately protective of the public trust rights inherent in tidelands. 


7.2. Nature of Affected Tidelands 


MassDEP confirmed the limits of jurisdictional and filled tidelands at the South Station site in its 
comment letter on the SSX project ENF, dated April 9, 2013. The South Station site contains landlocked 
filled tidelands beginning at a point 250 feet landward of the Fort Point Channel. While Dorchester 
Avenue has not been a public way since 1966, the Massachusetts General Court” deemed the construction 
on air rights over and adjacent to South Station exempt from the licensing requirements of Chapter 91. 
Accordingly, the filled tidelands located more than 250 feet from the flowed tidelands of Fort Point 
Channel are considered landlocked. 


However, the SSX project is subject to the jurisdiction of 2007 statute, “An Act Relative to Licensing 
Requirements for Certain Tidelands” (2007 Massachusetts Acts Chapter 168, Section 8) (the Act), 
because it contains landlocked tidelands within the footprint of the following project elements, as shown 
in Chapter 4, Figure 4-3: 


Filled tidelands within the South Station site, located 250 feet landward of Fort Point Channel and 
separated from the flowed tidelands by Dorchester Avenue. Filled tidelands within the Beacon Park Yard 
and Widett Circle layover facility sites, located more than 250 feet from flowed tidelands of the Charles 
River and the Fort Point Channel respectively, and separated from the shoreline by one or more 
interconnected public ways that existed prior to January 1, 1984.° Per the Act and the Massachusetts 


' Executive Office of Energy and Environmental Affairs. Certificate of the Secretary of Energy and Environmental Affairs on the Environmental 
Notification Form 15028. April 19, 2013. http://www.env.state.ma.us/mepa/mepacerts/2013/sc/enf/15028enf.pdf. 

? Acts of the Massachusetts General Court 2000. Chapter 235, Section 85. 

3 Massachusetts Department of Environmental Protection. Waterways Regulations (310 CMR 9.02). June 2009. Accessed October, 2012. 
http://www.mass.gov/dep/service/regulations/3 10cmr09.pdf. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 7-1 


Chapter 7 — Request for a Public Benefit Review and Determination Draft Environmental Impact Report 


Waterways Regulations (310 CMR 9.00), landlocked, filled tidelands are exempt from Chapter 91 
licensing requirements. Landlocked tidelands are defined by the Act as: 


“any filled tidelands which on January 1, 1984 were entirely separated by a public way or 
interconnected public ways from any flowed tidelands, except for that portion of such filled tidelands 
which are presently located (a) within 250 feet of the high water mark...” 


7.3. Assessment of Public Benefits 
7.3.1... Purpose and Effect of the Development 


The purpose of the SSX project is to expand Boston South Station Terminal rail capacity and related 
layover capacity in order to meet current and future high-speed, intercity, and commuter rail service 
needs. The expansion of Boston South Station would enable planned growth in passenger rail along the 
NEC and within the Commonwealth of Massachusetts, and would facilitate accompanying improvements 
in corridor and regional intermodal and multimodal mobility, passenger experience and comfort, 
economic development, and quality of life. 


There are three fundamental transportation deficiencies (project needs) that the SSX project is intended to 
address to improve both current and future railroad operations: 


e Terminal capacity constraints. 
e Insufficient layover space. 
e Inadequate station facilities. 


The transportation elements of the project would have many permanent beneficial effects on the South 
Station site and surrounding community, including improvements to transportation infrastructure, new 
public waterfront access to approximately one-half mile of the Fort Point Channel shoreline, and public 
access to approximately 4.4 to 5 acres of public land currently closed to public access and use. The 
planned joint/private development would further activate the waterfront by creating a new major 
neighborhood destination containing residential, retail and commercial office uses in an area presently 
closed to public access. 


7.3.2. Impact on Abutters and Community 


The SSX project has been reviewed in numerous public meetings with abutters and commuters alike and 
is expected to have an overall positive impact to the community. A list of public presentations and 
agency meetings held through August 1, 2014 is provided in Appendix 1 — Public Involvement and 
Agency Coordination Report. 


The South Station component of the project would result in a substantial net benefit to the general 
community by addressing critical rail transportation needs; reopening Dorchester Avenue to pedestrian, 
bicycle and vehicular traffic; and creating a new neighborhood destination on land that has been 
effectively isolated from public use since the 1960s when the portion of Dorchester Avenue east of South 
Station was purchased by the USPS for its exclusive use. The planned transportation improvements would 
enhance rail service for the traveling public, while providing local transportation improvements and other 
benefits in the South Station neighborhood including: 


e Constructing approximately one-half mile of cycle track and Harborwalk in Dorchester Avenue 
and providing new pedestrian and bicycle connections between Summer Street and the existing 
public portions of Dorchester Avenue in South Boston. 
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e Improving vehicular traffic flow by reducing curbside congestion on Atlantic Avenue; providing 
alternative roads to accommodate curbside activity; and separating vehicular traffic from 
pedestrian and bicycle activity. 

e Improving pedestrian connections around and through the South Station site to the neighboring 
communities of the Leather District, Chinatown, and the South Boston Waterfront/Innovation 
District. 

e Expanding the existing intermodal and multimodal transportation network through improved 
interconnections between the South Station Rail Terminal and South Station Bus Terminal, as 
well as with the MBTA Red and Silver Lines. 


In addition to the aforementioned intermodal and multimodal transportation improvements, the 
SSX project would result in economic benefits to the community through increased temporary 
construction jobs and permanent commercial, retail and transportation employment, as well as residential 
opportunities. Additional details of public benefits to the neighborhood are presented in Appendix 4 — 
Socioeconomic Conditions Technical Report. 


The SSX project would facilitate economic growth in the Boston metropolitan region and beyond. The 
Way Forward: A 21°'-Century Transportation Plan, identifies several high priority projects that would be 
instrumental in “unlocking economic growth in the Commonwealth,” including South Station Expansion 
and South Coast Rail.* 


7.3.3. Enhancement of Property 


The SSX project would enhance the 49-acre property (including the South Station and USPS parcels and 
Dorchester Avenue) by converting an approximate 14-acre parcel from a quasi-public USPS facility, to an 
expanded publicly accessible multimodal transportation facility and a reopened Dorchester Avenue. The 
project would provide substantially improved pedestrian, bicycle and vehicular accessibility. 


The transportation portion of the project would create an expanded headhouse, which would be 
appropriately designed to complement the existing historic headhouse and to provide new and expanded 
pedestrian connections through the site, to neighboring communities, and to Fort Point Channel. The 
joint/private development alternatives would provide even greater enhancement of the property by 
creating a new, active, mixed-use urban district, combining commercial, residential and office uses. The 
mixed-use development, together with new open space at the ground level, would reconnect the public 
with Fort Point Channel through a series of pedestrian, bicycle, transit, and vehicular connections. At the 
South Station site, the SSX project would create an urban node of activity generated by mixed public and 
private uses in a location with substantial foot traffic, and a re-activated waterfront along the Fort Point 
Channel. 


The SSX project would play a part in advancing MassDOT’s vision as a national leader in promoting 
sustainability in the transportation sector. Enhanced rail service at South Station would advance 
MassDOT’s goal of promoting mode shift by improving the access, convenience, and availability of 
transit as a viable alternative to people who would otherwise commute or travel to Boston by car. 


The expansion of South Station would incorporate applicable sustainable design measures, including 
adaptation strategies. The project would be planned, designed, constructed, and operated under the 
umbrella of the MassDOT GreenDOT Implementation Plan, which identifies specific tasks to reduce 


4 Massachusetts Department of Transportation. The Way Forward: A 21“-Century Transportation Plan. January 2013. 
http://www.massdot.state.ma.us/Portals/0/docs/infoCenter/docs_materials/TheWayForward_Jan13.pdf. 
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greenhouse gas emissions; promote healthy transportation options of walking, bicycling, and public 
transit; and support smart growth development. 


The SSX project would comply with all applicable state and federal water quality regulations which 
prohibit the degradation of water quality, as detailed in Chapter 4 and Appendix 7- Water Quality and 
Stormwater Technical Report. Consistent with MassDEP’s stormwater management policies, the project 
would include new best management practices (BMPs) to improve water quality to the extent practicable. 
Each of the layover facility sites would include improvements in stormwater quality discharged from the 
site through the implementation of stormwater BMPs. The Beacon Park Yard site is a tributary to the 
Charles River which is covered by two Total Maximum Daily Load (TMDL) restrictions and would 
therefore require a reduction in pollutant loads. The land use changes proposed at the Widett Circle site 
would likely include a net reduction in impervious area and a reduction in potential pollutant sources, 
resulting in a net benefit for water quality. 


7.3.4. Benefits to the Public Trust Rights in Tidelands or Other Associated 
Rights 


The SSX project would result in substantial improvement in public benefits in tidelands through the 
reactivation of approximately 4.4 to 5 acres of filled tidelands from their existing predominantly private 
use, to a mix of public interior and exterior uses which would reactivate the now closed tidelands. At the 
South Station site, the project would include the reopening of Dorchester Avenue to a public right-of-way 
to serve bicycle, pedestrian and vehicular users. The replacement of the USPS function with a 
combination of transportation uses in Alternative | — Transportation Improvements Only, and the addition 
of ground floor facilities of public accommodation in Alternative 2 — Joint/Private Development 
Minimum Build and Alternative 3 — Joint/Private Development Maximum Build, would greatly improve 
public use and access to filled tidelands at the site. The reopening of Dorchester Avenue under all Build 
Alternatives would reopen approximately one-half mile of the shoreline of Fort Point Channel that has 
been closed to public use for over 48 years. 


By providing South Station users as well as the general public with direct access to Fort Point Channel 
via an extended Harborwalk, the SSX project would advance an objective of the Fort Point Channel 
Watersheet Activation Plan to enhance “the civic role” of Fort Point Channel.° Direct access to the Fort 
Point Channel waterfront would present opportunities to expand the multimodal network in the South 
Station area to include water travel. 


The addition of layover facility sites would improve public use of filled tidelands by meeting the public 
need for additional rail transportation capacity. No new public waterfront access or activation of filled 
tidelands at the layover facility sites is proposed. 


Traditional public trust rights in tidelands and the right to fish, fowl, and navigate have long been 
precluded at the South Station site by the closure of the site by the USPS. However, the modern 
expression of these traditional public trust rights on filled land would be realized by the conversion from 
USPS uses to a combination of rail transportation improvements, restored public access to the waterfront 
and, under the joint development alternatives, mixed uses to further activate filled tidelands. 


The SSX project would provide the following public benefits to public trust rights in tidelands: 


e Reactivation of 4.4 to 5 acres of filled tidelands in Dorchester Avenue currently closed to public 
access. 


> Boston Redevelopment Authority. Fort Point Channel Watersheet Activation Plan. May 2002. Page 8. 
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e Construction of new public transportation facilities within filled tidelands to expand the rail 
capacity of South Station. 

e Construction of approximately one-half mile of new Harborwalk adjacent to Fort Point Channel, 
eliminating the last remaining gap in a continuous waterfront walkway in downtown Boston. 

e Construction of approximately one-half mile of cycle track within the existing footprint of 
Dorchester Avenue. 

e Provision of ground floor facilities of public accommodation, for both Joint/Private Development 
Alternatives 2 and 3. 

e Enhancement of existing waterfront open space in the South Station area, including Rolling 
Bridge Park and South Cove waterfront, by creating improved public accessibility along 
Dorchester Avenue. 


7.3.5. Community Activities on the Site 


The project would result in a substantial net improvement to community activities at the South Station 
site by converting the existing access-restricted USPS site to rail transportation uses to serve public needs, 
accompanied by substantial improvements in the public activation of Dorchester Avenue. In the existing 
condition, there are no community activities at the site. In all Build Alternatives, the expanded South 
Station site would become an important public space attracting rail transportation users and activating 
approximately one-half mile of Fort Point Channel as an attractive pedestrian corridor. 


Joint/Private Development Alternative 2 and Alternative 3 would further increase the potential for 
community activities at the site by providing a new active storefront development and sidewalk along the 
western edge of Dorchester Avenue and adjoining open space as required by Chapter 91. 


In summary, the SSX project would result in substantial improvements in waterfront activation and public 
use at the site under any of the proposed Build Alternatives. 


7.3.6. Environmental Protection/Preservation 


The SSX project would require multiple local, state and federal approvals, which are listed in Chapter 1. 
These reviews and required approvals would ensure that the SSX project minimizes potential 
environmental impacts to the extent practicable and provides appropriate mitigation for unavoidable 
impacts. 


The SSX project’s review under the following programs would ensure that all practicable project 
alternatives are considered and any associated environmental impacts identified before any state agency 
permit or approval process may commence: 


e MEPA. This DEIR has been prepared in full accordance with the Secretary’s Certificate on the 
ENF. It is anticipated that the Secretary’s Certificate on the DEIR would be issued in December, 
2014. The Final EIR (FEIR) would be prepared in accordance with the Secretary’s Certificate on 
the DEIR. MassDOT would prepare the FEIR to comply with 301 CMR 11.00. 

e Fort Point Downtown Municipal Harbor Plan — Phase 3 and South Station Master Plan. The 
South Station site is located within the planning area of the Fort Point Downtown Municipal 
Harbor Plan (MHP). A Phase 3 Amendment to the MHP and a South Station Master Plan is in 
the early stages by the City of Boston. This City of Boston planning effort, to be completed in 
coordination with the Office of Coastal Zone Management and subject to the review and approval 
of the Secretary of EEA, is a critical step in redevelopment of the site. 

e Massachusetts Historic Commission State Register Review and Section 106 of the National 
Historic Preservation Act Review. The SSX project would include work within and adjacent to 
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the South Station headhouse, which is individually listed on the State and National Registers of 
Historic Places, and located proximate to a number of historic districts, including the Leather 
District Historic District, the Fort Point Channel Historic District, and the Fort Point Channel 
Landmark District, which are listed on the State and National Registers of Historic Places. 
Furthermore, the SSX project would require federal funding and would be subject to review 
under Section 106 of the National Historic Preservation Act. 


7.3.7. | Public Health and Safety 


The project would promote public health and safety through implementing a site design that would 
provide a safe and universally accessible facility from all directions. The design includes on-site and off- 
site transportation improvements to increase pedestrian and bicyclist safety and accessibility in the 
neighborhood. Improvements include new and expanded urban landscape and appropriate lighting and 
signage to provide a safe well-lit environment for residents, visitors, customers and employees on a 
permanent basis. 


Transportation improvements at South Station would advance public health and safety. Currently, the 
South Station headhouse facilities are unable to adequately support anticipated passenger service needs. 
As discussed in Chapter 2, Project Purpose and Need, MassDOT seeks to upgrade and modernize 
existing station platforms to meet current MassDOT design standards for island platforms and to meet 
MBTA’s and Amtrak’s future berthing requirements to accommodate longer trainsets needed to meet 
future demand. The new pedestrian platforms, circulation, and waiting areas for transit and rail facilities 
would be designed to provide a reasonable level of service for passengers and other station visitors. 
Additionally, platform upgrades would be implemented to stay current with Americans with Disabilities 
Act (ADA) and life safety regulations, including emergency egress considerations. 


7.3.8. General Welfare 


The project would protect the general welfare by improving public infrastructure and expanding 
transportation capacity, including reducing redundant moves to reposition trains due to a lack of adequate 
layover space. It would substantially improve the public realm by opening approximately 4.4 to 5 acres 
of Dorchester Avenue to public use for pedestrian, bicycle and vehicular use. All of these improvements 
are being planned in consultation with local, state and federal agencies to avoid potential adverse impacts 
and maximize project benefits. The SSX project would comply with all applicable local, state and federal 
environmental protection standards. 


7.3.9. Protection of Groundwater 


The Act, previously described in Section 7.2, requires projects subject to MEPA to consider a project’s 
potential impacts on groundwater and, in cases where projects are located in areas of known low 
groundwater, include measures to avoid, minimize, or mitigate potential impacts. Portions of the track 
located west of South Station along the NEC are located within the published boundaries of the Boston 
Groundwater Overlay Protection District. 


The City of Boston’s Groundwater Conservation Overlay Protection District (GCOD) was established by 
Zoning Article 32 to ensure that construction projects do not cause reduction in groundwater levels on the 
construction site or on adjacent lots, and to recharge stormwater into the ground to help raise the level of 
groundwater to a safe level. The areas of the South Station site located within the GCOD are limited to 
existing track and right-of-way along the NEC to Cove Interlocking. No areas of the principle South 
Station site or any of the layover facility sites are located within the GCOD. The minor track alterations 
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proposed in the vicinity of Cove Interlocking require only minor excavation and are not expected to result 
in any short-term or long-term impacts to groundwater. 


7.4. Summary 


The SSX project would meet the requirements of 2007 Massachusetts Acts (Chapter 168, Section 8) by 
providing appropriate public benefits, and adequately protecting the public trust rights inherent in 
tidelands as described herein. 
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8. DRAFT SECTION 61 FINDINGS & MITIGATION 


8.1. Introduction 


These Proposed Section 61 Findings for the project have been prepared to comply with the requirements 
of Massachusetts General Laws, Chapter 30, Section 61, and in accordance with the Massachusetts 
Environmental Policy Act (MEPA) regulations at 301 CMR 11.07(6)(k), which requires state agencies 
and authorities to review, evaluate, and determine the impacts on the natural environment of all projects 
or activities requiring permits issued by the state, and to issue findings describing the environmental 
impacts, if any, and certifying that all feasible measures have been taken by MassDOT to avoid or 
minimize these impacts. As described below, MassDOT has reviewed the environmental effects of the 
project. Based on the review, MassDOT finds that all feasible measures have been taken first to avoid and 
then minimize those effects. 


8.2. Proposed Section 61 Findings 


8.2.1. Project Description 


In cooperation with the FRA, Amtrak, and the MBTA, MassDOT is proposing expansion of Boston’s 
South Station to support existing NEC and commuter rail services, to provide for future Amtrak and 
MBTA service expansions, and to address existing and future intercity and commuter rail service layover 
needs. The SSX project includes planning, environmental reviews, and preliminary engineering for five 
primary elements: 


e Expand the South Station terminal facilities from the current 13 tracks and eight platforms to a 
total of 20 tracks and 11 platforms, including the construction of a new passenger concourse and 
other amenities. 

e Acquire and demolish the USPS General Mail Facility located on Dorchester Avenue adjacent 
to South Station, to provide an approximately 14-acre site on which to expand South Station. 
Dorchester Avenue would be restored for public and station access, and would include 
landscaping and improved pedestrian and cycling connections and facilities. 

e Create an extension of the Harborwalk along reopened Dorchester Avenue, providing 
landscaping and street furniture; adding more than one acre of open space to the area; and 
completing the current gap that exists in what would otherwise be a continuous walkway along 
the Boston waterfront. 

e Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station, consisting of residential, office, and retail development. 

e Provide adequate rail vehicle layover space by expanding or constructing facilities at one or 
more sites in proximity to South Station to meet existing and proposed layover facility program 
needs and railroad operational requirements. 


The approximately 49-acre South Station site includes the South Station Rail Terminal, Bus Terminal, 
and the USPS parcel. The three potential vehicle layover sites under consideration consist of the 
approximately 29.4-acre Widett Circle site, the approximately 30-acre Beacon Park Yard site, and the 
approximately 17.4-acre Readville — Yard 2 site. 


In accordance with MEPA regulations, 301 CMR 11.00 (revised, May 10, 2013), and the Certificate of 
the Secretary on the ENF (April 19, 2013), MassDOT has prepared the SSX project Draft EIR. 
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8.2.2. _MEPA History 


MassDOT filed the ENF for the SSX project on March 15, 2013. The ENF (EEA # 15028) was noticed 
in the Environmental Monitor on March 20, 2013, and available for public comment through April 9, 
2013. MEPA held a public scoping meeting on April 1, 2013 at South Station, presenting a project 
overview and soliciting public input on the project. The Secretary of EEA published the Certificate on 
the ENF on April 19, 2013, and determined that the project required the preparation of a mandatory 
DEIR. The Certificate included the scope for the DEIR. 


Table 8-1 lists the history of MEPA decisions of projects on the South Station site, presented from the 
most recent decision to the earliest recorded decision. Per the MEPA Online Project Information System, 
there are no previous MEPA filings for the three layover facility sites. 


Table 8-1—MEPA Decisions on the South Station Site 


Project Action Secretary’s Determination 
15028 SSX project ENF Project required mandatory DEIR. | 4/19/2013 
3205/ South Station Air Rights ; FEIR complied with M.G.L. 
1s San) pore Engel Siepiee eee 00s 
10270 North/South Rail Link DEIR DEIR complied with M.G.L. 7/31/2003 
project Chapter 30. 
; : Notice of Project 
3205 South Station project Ghanee Approved. 12/16/2002 
Aaa. | | Bou senon ys ENF Project did not require an EIR. 3/1/1992 
Connector 
4049 pune enalaon ENF Project did not require an EIR. 4/15/1981 
Program — Phase | 
3205 South Station project FEIR BETES compledeyin Mls 3/4/1981 
Chapter 30. 
S17 st el Peco opti ten SNE Project did not require an EIR. 9/6/1978 
Bus Terminal 
2868 South Station project ENF Project did not require an EIR. 2/2/1978 
243 poston ap ENF banficec dill dln acetone 11/15/1973 
Renewal project 


8.2.3. Required State Permits and Reviews 


Table 8-2 lists State agency actions required for the SSX project, further identified by applicability to 
each SSX project site. 
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Table 8-2—Required State Agency Actions 


South  Widett Be" — Reaaville- 
Action 3 : Park 
Station Circle Yard Yard 2 


State Agency 


Executive Office of Energy MEPA Review and Secretary’s 
and Environmental Affairs Certificate yes yes yes yes 
(EEA) Amendment to the Fort Point 
Channel Downtown Waterfront yes* no no no 
Municipal Harbor Plan 
Public Benefit Determination yes yes yes no 
Office of Coastal Zone : : i 
Management (CZM) Federal Consistency Certification yes yes no no 
Deve Eee 4 Chapter 91 Waterways License yes no no no 
Environmental Protection 
(MassDEP) Sewer Extension/Connection Ee a Ae a 
Compliance Certification 7 y y y 
Massachusetts Contingency Plan ae me _ as 
Review y z ’ y 
Construction/Demolition a ay Be me 
Notification y y y y 
Asbestos Notification? yes yes no no 
MassDOT Highway Division | Vehicular Access Permit yes no no no 
Department of Public Safety | Building Permit yes yes yes yes 
Massachusetts Historical State Register Review and a he ae ie 
Commission (MHC) Section 106 Review y y y y 
Massachusetts Water 
Resources Authority 8(m) Permit no no yes no 
(MWRA) 


a Required for Alternative 3, Joint/Private Development Maximum Build only 
b Asbestos Notification to MassDEP suffices for Notification to Massachusetts Department of Labor and Workforce Development, Division of 
Occupational Safety (DOS) 


8.2.4. A Draft Section 61 Finding 


The following paragraphs provide a draft Section 61 Finding that intends to cover all potential impacts of 
the project. This draft Finding can be used by various state agencies with permitting responsibilities 
(Table 8-2). 


Project Name: South Station Expansion (SSX) project 

Project Location: Boston 

Project Proponent: Massachusetts Department of Transportation, Office of Transportation 
Planning 

EEA Number: 15028 

Date Noticed in Monitor: [Date] 


This Section 61 Finding for the South Station Expansion (SSX) project (EEA #15028) has been prepared 
in accordance with the provisions of M.G.L. Chapter 30, Section 61 and 301 CMR 11.07(6)(k). 


The potential environmental impacts of the SSX project have been characterized and quantified in the 
SSX project Draft Environmental Impact Report (DEIR), which is incorporated by reference into this 
Section 61 Finding. To the greatest extent practicable, MassDOT has taken all feasible measures to avoid 
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and/or minimize adverse environmental impacts of the proposed SSX project. Where impacts are not 
avoidable, MassDOT has worked throughout the planning and environmental review process to develop 
measures to mitigate impacts of the SSX project to the extent practicable. With the implementation of the 
proposed mitigation, conducted in cooperation with state agencies, the [Agency Name] finds that there are 
no significant unmitigated impacts. 


MassDOT recognizes that the identification of effective mitigation, and implementation of that mitigation 
throughout the life of the SSX project, is central to its responsibilities under MEPA. Accordingly, 
MassDOT has prepared a Table of Mitigation Commitments (Table 8-3 in the DEIR) that specifies, for 
each potential state permit, the mitigation that MassDOT would provide. In the Table of Mitigation 
Commitments, MassDOT provides clear commitments to implement the mitigation measures; estimates 
the costs of each proposed measure; identifies the parties responsible for implementation of measures; and 
provides a schedule for their implementation based upon project phasing. 


The [Agency Name] has reviewed the MEPA filings for the SSX project, and finds that the environmental 
impacts resulting from construction of the SSX project are those impacts as described in the DEIR, which 
would be updated as needed in permit applications submitted for compliance with federal and state 
environmental laws. Pursuant to M.G.L. Chapter 30, Section 61, the [Agency] finds that with the 
implementation of mitigation measures as identified in the Table of Mitigation Commitments, all 
practicable and feasible means and measures would have been taken to avoid or minimize potential 
damage to the environment due to the construction and operation of the SSX project. In making this 
finding, the [Agency] has considered reasonably foreseeable climate change impacts and effects such as 
predicted sea level rise. 


8.3. Project Mitigation 


MassDOT, where practicable, would mitigate or compensate for unavoidable impacts. This section 
provides a summary of impacts from and mitigation required for implementation of the SSX project, 
which is presented more fully in Chapter 4 of the DEIR and specific Technical Reports appended to the 
DEIR. In Table 8-3, a summary of MassDOT’s commitments is provided. As the SSX project advances 
into design, more site specific mitigation measures would be identified and a more defined 
implementation schedule would be developed. 


8.3.1. Land Use 


The SSX project would result in land use changes and/or property acquisitions at four South Station 
project sites: 


e South Station. Expansion of the terminal would require the acquisition and demolition of the 
USPS General Mail Facility. Relocation of the USPS functions would require a separate 
environmental review process, to be prepared by other parties. Additionally, to reopen 
Dorchester Avenue as a public two-way street, a portion of the patio area at 245 Summer Street 
would be needed from an MBTA/Boston Redevelopment Authority (BRA) easement from 1979 
that reserved this space for transportation uses. 

e Widett Circle. Construction of layover facilities would require the acquisition of approximately 
29.4 acres of private property; relocation of approximately 30 private businesses; and demolition 
of existing buildings. 

e Beacon Park Yard. An agreement in principal has been reached between Harvard and MassDOT 
to use approximately 22 acres of Beacon Park Yard for a new commuter rail layover, 
maintenance facility and rail station. MassDOT intends to expand layover capacity to the west 
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and south of South Station to provide a more-balanced mix of layover sites. For more details see 
Appendix 4 — Zoning and Land Use Technical Report. 

e =Readville — Yard 2. Expansion of the 17-acre facility would increase the existing Readville Yard 
by approximately seven acres, of which the MBTA currently owns the majority. However, a 
partial taking of approximately 0.7 acres of a privately-owned property would be required to 
complete the expansion. 

e Anexisting MBTA/BRA easement (presently utilized as a patio for 245 Summer Street) would be 
required in order to reopen Dorchester Avenue as a public two-way street. 


Negotiations with the USPS are ongoing. For the construction of layover facilities, any required property 
acquisitions would be limited to the minimum footprints required to support each function, including 
access roads, stormwater management facilities, and employee parking areas where required. 
MassDOT?’s goal would be to reach agreements with existing owners for purchase of properties required 
for the SSX project. For the required acquisitions, MassDOT would comply with provisions of the 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, 42 USC 4601. 
MassDOT would pay fair market value for all parcels in private ownership that would be acquired, in 
accordance with federal and state guidelines. For more details see Appendix 4 — Zoning and Land Use 
Technical Report. 


8.3.2. Wetlands, Floodplain, and Ecology 


At the South Station and Readville — Yard 2 sites, MassDOT would be required to obtain an Order of 
Conditions from the Boston Conservation Commission.' South Station site construction activities would 
require work within land subject to coastal storm flowage (100-year floodplain) and the buffer zone of a 
coastal bank (Fort Point Channel). Expansion of layover facilities at Readville — Yard 2 would impact a 
portion of the riverfront area and buffer zone of the Neponset River bank. In accordance with the Order, 
MassDOT would implement Best Management Practices (BMPs), soil erosion and sediment control 
plans, and other mitigation required by the Commission. Construction of layover facilities at Widett 
Circle and Beacon Park Yard would not impact WPA jurisdictional resources. For more details see to 
Appendix 5 - Natural Resources Technical Report. 


8.3.3. Waterways, Tidelands, and Coastal Zone 


Chapter 91 licensing would be required at the South Station site. The terminal expansion proposed in 
Alternative 1 would require a new nonwater-dependent infrastructure license, and would fully meet the 
regulatory requirements for nonwater-dependent infrastructure facilities. In addition to the infrastructure 
license, the private development proposed in Alternative 2 and Alternative 3 would require one or more 
nonwater-dependent use licenses, depending upon the licensing approach approved by MassDEP. 
Alternative 2 would meet applicable regulatory standards for open space, building height, and setback. 
The ground floor of the private development buildings within licensing jurisdiction would be designated 
as facilities of public accommodation. Alternative 3 would require certain regulatory substitutions to 
comply with building height and setback requirements; activities within the water-dependent use zone; 
and potentially open space restrictions. Alternative 3 could only be licensed under the provisions of an 
approved Municipal Harbor Plan. 


The layover facility sites would not require Chapter 91 licensing. The Widett Circle and Beacon Park 
Yard layover facility sites contain filled, landlocked tidelands, which are exempt from licensing under 
Chapter 91. Readville — Yard 2 does not contain filled tidelands and is not subject to Chapter 91. 


' Pending project staging, one or two Orders of Conditions from the Boston Conservation Commission could be required for the SSX project for 
work at these two SSX project sites. 
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The South Station and Widett Circle sites are located within the Massachusetts Coastal Zone and would 
be assessed for consistency with Massachusetts Coastal Zone Management (CZM) policies. The three 
SSX project sites containing landlocked tidelands, consisting of South Station, Widett Circle, and Beacon 
Park Yard, would require a Public Benefit Determination under 2007 Massachusetts Acts, Chapter 186, 
Section 8. 


Alternative 1 would not create any new shadows on exterior public spaces and, as a nonwater-dependent 
infrastructure project, it would not be subject to 310 CMR 9.51(2)(c). Both Alternatives 2 and 3 would 
create shadow impacts. No mitigation is anticipated for new shadows cast on Dorchester Avenue because 
all Build Alternatives would result in a substantial net benefit to public use of the waterfront. The 
relatively brief duration of the predicted new shadows on the South Boston Shoreline of the Fort Point 
Channel make these alternatives unlikely to require mitigation. 


A wind analysis was completed for Alternative 3, the most impactful of the Build Alternatives, which 
shows that the project would have minimal impacts to the pedestrian level wind environment within the 
project site in comparison to the No Build Alternative. Only four locations of the 80 studied could 
experience uncomfortable conditions. Three of these locations are located on sidewalks adjacent to 
Summer Street. The fourth is located adjacent to a building corner outside of a proposed open space site. 
Final design of the project would include mitigation elements such as plantings which would decrease the 
potential negative impacts from wind. For more details see Appendix 6 - Coastal Resources Technical 
Report. 


8.3.4. Water Quality and Stormwater 


The impervious cover and runoff rates and volumes for all the Build Alternatives at the South Station site 
are anticipated to decrease compared to No Build conditions. Changes in land cover and use of the site 
may affect pollutant loadings from the site. Efforts would be made to minimize waste material from 
entering the stormwater conveyance system. Stormwater BMPs would be implemented to the extent 
practicable to mitigate for the potential increase in pollutants and to comply with the MassDOT and City 
of Boston Complete Streets guidelines and MassDEP stormwater management guidelines. No new 
discharges and no impacts to the surface water quality of Fort Point Channel are anticipated as a result of 
the project. The SSX project would not impact existing drainage infrastructure at the South Station site. 
It is anticipated that the existing site drainage infrastructure, including infrastructure within Dorchester 
Avenue, would be sufficient for the SSX project. 


SSX project activities at each of the layover sites would include removing impervious cover and installing 
tracks and ballasts, which would reduce the peak flow rates for stormwater runoff during most storm 
events. Construction or expansion of layover facilities would not increase potential pollutant loading to 
nearby water bodies. Both structural and nonstructural stormwater BMPs would be installed, as 
necessary, to mitigate for the changes in stormwater runoff volume and to limit the impact from 
construction and operation on nearby water bodies, including maintaining the Total Maximum Daily 
Loads (TMDLs) of the Charles and Neponset Rivers. Disturbed areas and original ground contours would 
be restored after construction is complete. For more details see Appendix 7 - Water Quality and 
Stormwater Technical Report. 


8.3.5. Water and Wastewater 


Under Alternative 3, which is the maximum development scenario, the net total water usage at the South 
Station site would be 826,000 gallons per day (gpd) and the net total wastewater generation at the site 
would be 750,900 gpd. The estimated water usage and wastewater generation at the South Station site 
would be partially offset by the loss of the USPS facility. Additionally, the SSX project would 
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incorporate water efficiency measures, such as low flush toilets, which would minimize the use of water 
and wastewater generation. 


Proposed improvements would include additional service connections for the new joint development, 
with upsized service connections to the expanded terminal concourse. Depending upon the construction 
staging and location of service connections within the new buildings, replacing the existing sewer main 
could be required in Dorchester Avenue to connect to the joint/private development. BWSC indicates 
that there is adequate capacity available in its water and sewer mains in the immediate vicinity of the 
South Station site to accommodate the SSX project Maximum Build Alternative. The design approach, as 
well as existing capacity, would be further evaluated as design progresses. 


The estimated wastewater discharges at the South Station site would exceed MassDEP’s threshold of 
15,000 gallon/day, and MassDOT would be required to offset the increased flows at a 4:1 ratio, per 
MassDEP’s Policy on Managing Infiltration and Inflow in MWRA Community Systems. As project 
design advances, and in consultation with MassDEP and BWSC, MassDOT would develop an infiltration 
and inflow (I/I) plan to mitigate for increased flows at the South Station site. BWSC indicates there likely 
is not adequate existing piping in the immediate vicinity of the project site to achieve the I/I requirements. 
Sewer systems that are hydraulically connected to the mains in the vicinity of the South Station site 
potentially could meet I/I requirements, however, and opportunities to implement an I/I program may 
exist in other areas in the City, including the North End neighborhood. 


The layover facility sites would require domestic sewer for the crew building and support shed proposed 
at each site. Only light maintenance activities are proposed at the facilities, therefore, no industrial 
wastewater would be generated. According to BWSC, its existing systems at the three sites have 
adequate capacity to handle the proposed water demand and wastewater discharge. Capacity would be 
further evaluated as project design advances. Due to the low amount of wastewater anticipated to be 
generated from the layover facility sites (below the 15,000 gpd threshold), they would be exempt from 
MassDEP’s I/I offset requirements. For more details see Appendix 8 - Water and Wastewater Technical 
Report. 


8.3.6. | Transportation and Traffic 


The SSX project would provide regional and local transportation and traffic benefits: enhanced transit 
capacity, regionally and locally to downtown Boston; more efficient train operations; integration of the 
South Station rail and bus terminals; new pedestrian connections and potential for enhanced water access; 
new bicycle accommodations; relief of curbside congestion on Atlantic Avenue; improved separation of 
South Station vehicle traffic and pedestrians/bicyclists; an aggressive approach to constraining parking 
and adopting shared parking principles for the project; and restoration of a key roadway connection, 
Dorchester Avenue, in the core of the city. 


There would be no transportation or traffic impacts associated with construction of layover facilities. 
At the South Station site, transportation impacts and associated mitigation would include: 


e Roadway mitigation. To address level of service deficiencies to vehicles, pedestrians, and 
bicycles, mitigation would consist of several measures, including: providing dedicated curbside 
space for taxicabs, passenger drop-off and pick-up, and private shuttles along the reopened 
portion of Dorchester Avenue to address excessive curbside congestion along Atlantic Avenue; 
further adding curbside capacity by removing six parking meters from Atlantic Avenue; and 
improving bicycle accommodations on Atlantic Avenue. Additionally, intersection upgrades 
would be implemented to improve traffic flow; reduce queuing; and improve pedestrian and 
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bicycle mobility. A total of seven infrastructure upgrades are proposed in Alternative 1 — 
Transportation Improvements Only; Alternative 2 — Joint/Private Development Minimum Build 
and Alternative 3 — Joint/Private Development Maximum Build would provide an additional 10 
intersection improvement upgrades (for a total of 17 upgrades) to supplement the upgrades 
proposed in Alternative 1. 


e Traffic Demand Management (TDM) commitments. TDM commitments would vary depending 
upon the selected Joint/Private Development alternative for the South Station site. These 
commitments would help to advance MassDOT’s Healthy Transportation Compact initiative and 
GreenDOT policies. 

o MassDOT would commit to the following TDM measures in Alternative 1: 

"Incorporate bicycle parking in the new headhouse on Dorchester Avenue. 

" Provide electronic signage displaying transit schedule information. 

= Incorporate curbside space and a shuttle stop for private shuttles along 
Dorchester Avenue to accommodate shuttles to/from the South Boston 
Waterfront/Innovation District. 

« Allow for Hubway to expand its bike share program onto the reopened 
Dorchester Avenue, and consider an expanded Hubway station in the roadway 
design phase. 

"Work with the City of Boston to improve bicycle accommodations along Atlantic 
Avenue from Kneeland Street to Summer Street. 

"Participate in the U.S. EPA SmartWay Transport Program to increase energy 
efficiency and reduce greenhouse gas emissions. 

« Prepare a Construction Mitigation Plan (CMP) for BTD to minimize disruption 
in the area throughout construction. 

o In addition to the TDM commitments proposed in Alternative 1, which does not propose 
additional parking, MassDOT would commit the following TDM measures in 
Alternatives 2 and 3: 

" Accommodate electric vehicle charging facilities within the structured parking. 

"Charge market rates for off-street parking spaces used by single occupant vehicle 
(SOV) drivers. 

" Provide car sharing parking (Zipcar or similar program) and carpool/vanpool 
designated parking spaces in any structured parking facilities. 

" Work with BTD to conduct a post-development traffic monitoring program, 
which would be conducted prior to the start of each phase of construction and 
repeated six months after the issuance of occupancy certificates. 


For more details see Appendix 9 — Traffic Analysis Technical Report. 
8.3.7. Air Quality 


Based on the results of the emissions inventory analysis for the project area, very small increases in 
pollutant emissions are projected in the vicinity of the South Station and layover facility sites due to the 
SSX project. These would not exceed the Massachusetts or National Ambient Air Quality Standards and 
no adverse air quality impacts are expected to occur with any of the Build Alternatives. Based on the 
emissions inventory analysis, no mitigation measures would be required for any of the Build Alternatives. 


Based on the results of the carbon monoxide (CO) modeling analysis at the selected traffic intersections in 
the project area, anticipated increases in project-related motor vehicle traffic volumes would not exceed 
the Massachusetts or National Ambient Air Quality Standards (NAAQS) for CO and no adverse air 
quality impacts are expected to occur with any of the Build Alternatives. Based on the CO hot spot 


October 2014 South Station Expansion 
Page 8-8 Massachusetts Department of Transportation 


Draft Environmental Impact Report Chapter 8 — Draft Section 61 Findings & Mitigation 


analysis, which analyzed the air quality impacts of project-related motor vehicles on four worst-case 
intersections, no mitigation measures would be required for any of those intersections related to Build 
Alternatives. 


There would be only a very slight increase in Mobile Source Air Toxics (MSAT) emissions due to the 
SSX project Build Alternatives compared to MSAT emissions from the No Build Alternative. These very 
small increases would be unlikely to result in adverse health effects. 


Temporary air quality impacts could result from construction activities associated with the SSX project, 
including fugitive dust emissions; direct emissions from construction equipment; and increased emissions 
from motor vehicles on local streets due to traffic disruption. Due to the close proximity of construction 
activities to nearby businesses and other areas where the general public has reasonable access, appropriate 
mitigation measures would be implemented during construction. An emissions control plan would be 
developed to address these types of impacts, such as fugitive dust, construction equipment and vehicle 
exhaust, and potential traffic disruption and congestion. For more details see Appendix 10 — Air Quality 
Technical Report. 


8.3.8. Noise and Vibration 


In Alternative 1, noise levels at several receptors are expected to exceed the FTA moderate impact 
criteria, including 245 Summer Street and the area across Fort Point Channel. A noise barrier installed 
between the most easterly track in the station and Dorchester Avenue would reduce the 24-hour day-night 
noise levels across Fort Point Channel from idling locomotives. The height of the noise barrier would 
extend approximately three feet above the height of the locomotive to reduce noise levels from idling 
locomotives. A noise barrier installed between 245 Summer Street and the train station would reduce the 
peak-hour noise levels. In Alternatives 2 and 3, however, the station area would be enclosed, and the 
noise barrier would no longer be necessary. 


At the Beacon Park Yard site, a noise barrier installed along the MBTA’s Framingham/Worcester Line, 
extending the length of Wadsworth Street and Pratt Street between the two industrial buildings at either 
end of this area would reduce noise levels adjacent to the residential receptors. To reduce the vibration 
impacts from the track switches and crossovers at the Beacon Park Yard, the switches should not be 
located within 130 feet of any residential receptor. If it is not possible to relocate the switches, then 
ballast mats could be installed under the switches. At the Readville - Yard 2 site, the existing noise 
barrier between the layover facility and the residences located along Wolcott Street would be extended to 
include the layover facility expansion area. Extension of the noise barrier to the apartment buildings 
along Riley Road would provide additional mitigation. 


Demolition and construction activity could impact 245 Summer Street and the South Station headhouse. 
The construction contractor would provide noise monitoring during construction to determine compliance 
with FTA and the City of Boston construction noise limits. If the construction noise levels are predicted 
to exceed these noise limits, then appropriate noise mitigation measures such as noise barriers would be 
evaluated to determine the appropriate location, height, and length of the noise barrier to provide effective 
mitigation. Because of the vibration-sensitive equipment located in the basement of the building at 245 
Summer Street, vibration measurements would be obtained inside the building to ensure that levels do not 
exceed equipment specifications. For more details see Appendix 11 — Noise and Vibration Technical 
Report. 
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8.3.9. | Greenhouse Gas Emissions 


GHG reductions would be a direct benefit of the primary project goal, which is to improve public 
transportation capacity and performance. This GHG Emissions analysis quantifies the potential annual 
GHG emissions from the project, and documents MassDOT’s plans to minimize GHG emissions to the 
maximum extent feasible, consistent with the MEPA Greenhouse Gas Emissions Policy and Protocol 
(GHG Policy). 


Specifically, the GHG Emissions analysis finds: 


e The stationary source GHG emissions at South Station will be reduced by approximately 8% for a 
Build condition incorporating Alternative 1 - Transportation Improvements Only, or by 
approximately 12% for a Build condition incorporating Alternative 3 -— Joint/Private 
Development Maximum Build; 

e Layover facilities will meet Building and Stretch Code requirements through prescriptive energy 
efficiency measures; 

e The technical and economic feasibility of solar (photovoltaic and hot water) installations, and of 
connection to the nearby Veolia district steam system, will be evaluated as design progresses; 

e Traffic and transit directly associated with the Project will include mitigation that will reduce 
GHG emissions; and 

e The South Station transportation improvements have a regional GHG benefit. For more 
information see Appendix 12 — Greenhouse Gas Emissions Technical Report. 


8.3.10. Historic Resources 


MassDOT’s analyses of visual, noise and vibration, shadow, and wind impacts related to each alternative 
were considered for impacts to historic resources in the Area of Potential Effects (APE), including the 
South Station Headhouse, Fort Point Channel Historic District, Leather District, Federal Reserve 
building, Commercial Palace Historic District, Kneeland Street Steam Heating Plant, Chinatown, and 245 
Summer Street. There are no historic properties identified at the layover facilities. Alternative 1 would 
have no adverse impacts on historic properties included in the APE. Alternative 2 and Alternative 3 
would have shadow impacts within the APE. The new construction proposed under Alternatives 1, 2, and 
3 would be implemented to be consistent with the planning and design principles developed for the 
project, which are intended to guide the preservation and protect the historic integrity of the existing 
South Station Headhouse. For more information see Appendix 13 — Historic Resources Technical Report. 


8.3.11. Site Contamination and Hazardous Materials 


Based on the types of oil and hazardous material (OHM) releases that have been documented on the 
USPS parcel, significant issues associated with these specific releases would not be anticipated during the 
demolition of the facility and the proposed terminal expansion. Based on the historical presence of 
railroad tracks in this area prior to the construction of the General Mail Facility in 1932, however, 
contamination associated with this previous use could be encountered during construction. Prior to 
demolition of the USPS facility, further investigation would be required to identify the presence, location, 
and quantity of suspect asbestos-containing materials (ACM) and potential hazardous materials, including 
sampling and analysis of materials. Response actions would be required, including development of a site- 
specific health and safety plan. 


Based on the compliance status of historic releases at the Widett Circle site, no likely residual 
contamination exists and significant issues associated with the historic releases would not be anticipated 
during layover facility construction. Based on the recent and historic use of Beacon Park Yard, it is 
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likely that some contamination would be encountered during layover facility construction. Based on the 
historic and current use of Readville-Yard 2, it is likely that contamination would be encountered during 
layover facility expansion. Construction activities at Readville - Yard 2 also could include measures to 
address a previous OHM release in the vicinity of the proposed expansion. 


The SSX project would require demolition of multiple existing facilities at Widett Circle and one facility 
at Beacon Park Yard. Prior to demolition activities, further investigation would be required to identify 
potential OHM and ACM. For more information see Appendix 14 — Site Contamination and Hazardous 
Materials Technical Report. 


8.3.12. Environmental Justice 


The South Station improvements would benefit all populations, including Environmental Justice (EJ) 
populations that use the station by providing improved transportation facilities and additional areas of 
open space, including the new Harborwalk on Dorchester Avenue. The improvements would not directly 
displace any EJ populations. The acquisition of the USPS facility would result in the displacement of all 
employees, including EJ employees who may work at the USPS. It is anticipated that the acquisition and 
relocation of the USPS facility would not result in a permanent loss of USPS jobs; this facility would be 
relocated to another site in Boston, and it would be accessible via public transportation. Regarding the 
loss of the post office facility as a community service, there are two other USPS post offices within close 
proximity to South Station. 


No disproportionately high and adverse human health and environmental effects, including air quality, 
visual, social and economic effects, are anticipated to occur to EJ populations due to the SSX project. 
Increases in rail operations and associated increases in noise could adversely impact EJ communities in 
proximity to the Beacon Park Yard and Readville — Yard 2 sites. To mitigate impacts, noise barriers are 
proposed at both locations between layover areas and residential communities. Project-related property 
displacements would occur at Widett Circle, with the displacement of 30 private businesses, which could 
affect minority or low-income workers. 


Minimal or no change would occur among the alternatives across the communities of concern for 
accessibility to needed services (hospitals and colleges) and jobs (basic, retail, and services), mobility and 
congestion, or environmental impacts. The SSX project would result in minimal changes regarding 
accessibility and mobility of minority, low-income, linguistically isolated, and disabled populations and 
non-disadvantaged populations. For more information see Appendix 3 - Environmental Justice and Title 
VI Technical Report. 


8.3.13. Summary of Mitigation Commitments 


The SSX project would result in impacts to social and natural resources, including land use, Wetland 
Protection Act jurisdictional resources, protected open space, and noise. It would have beneficial effects 
on transportation that would improve mobility and access for users. 


Table 8-3 presents a table of SSX project mitigation commitments for implementation of mitigation 
measures to address both permanent and construction-related, temporary impacts. The conceptual 
measures identified in Table 8-3 serve as a framework for SSX project mitigation. More specific, detailed 
mitigation measures would be developed as the SSX project design advances, and would be reviewed by 
the appropriate regulatory agencies as part of project permit applications. Temporary, short-term impacts 
from construction activities would be mitigated to the extent practicable. Construction-period mitigation 
requirements would be incorporated into the final design plans and specifications that would serve as the 
basis for construction contract documents and specifications. 
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Table 8-3—Table of SSX Project Mitigation Commitments 


Category 
Land Use/ 
Property 
Acquisition 


Wetlands 


Waterways, 
Tidelands, 
Coastal Zone 


Water Quality/ 
Stormwater 


Water/ 
Wastewater 
Generation 


Transportation 
/Traffic 


Air Quality 
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Mitigation Measure 

Comply with the federal acquisition and, where appropriate, relocation 
requirements for property at Widett Circle and Readville — Yard 2, pursuant 
to the Uniform Relocation Assistance and Real Property Acquisition for 
Federal and Federally-Assisted Programs (Uniform Act; 49 CFR Part 24), 
and the state relocation requirements, pursuant to M.G.L. Chapter 79A (760 
CMR 27.00). 

Prepare soil erosion and sediment control plans for construction activity 
proximate to wetland resources. 

Provide approximately one-half or one acre of additional open space 
(depending on the Alternative) and up to 18,120 sf of facilities of public 
accommodation (in addition to the proposed headhouse), pending selection 
of joint/private development alternative. Provide plantings to mitigate wind 
impacts. 


Prepare site-specific Stormwater Pollution Prevention Plans (SWPPPs). 
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Schedule 


During final 
design and prior 
to construction 
start 


During design 
and construction 


Construction 
completion 


During final 
design and prior 
to construction 


Start 
Prepare Spill Prevention, Control and Countermeasures (SPCC) Plan for Prior to start of 
each layover facility site. operations 


Develop detailed Operation and Maintenance (O&M) Plan for each site. 


Final design 


Construct catch basins with sumps and hoods, oil drip pans and oil/water 
separators at the four SSX project sites. 


Prior to start of 
operations 


Investigate applicability of additional structural stormwater BMPs at the 
SSX project sites as needed. 


Develop an I/I plan to mitigate for increased flows at the South Station site, 


Final design 


including evaluating sewer systems that are hydraulically connected to the Following 
mains in the vicinity of the South Station site to potentially meet I/I construction 
requirements. 

Provide dedicated curbside space for taxicabs, passenger drop-off and pick- Construction 
up, and private shuttles along reopened Dorchester Avenue. completion 
Eliminate six parking meters along Atlantic Avenue at Kneeland Street and Prior to 


reprogram the curb to accommodate drop-off or taxicabs. 


construction start 


Improve bicycle connectivity into Dewey Square by striping a bicycle lane 
along Atlantic Avenue connecting to the existing bicycle lane approaching 
Summer Street and the South Station Hubway station. 


Prior to 
construction start 


and congestion. 


Provide roadway and signal modifications at seven specific intersections for Construction 
the terminal expansion (Alternative 1). completion 
Provide roadway and signal modifications at 17 specific intersections for the Construction 
terminal expansion and joint/private development (Alternatives 2 and 3). completion 
Implement Traffic Demand Management (TDM) commitments, consisting : 
: ; : oe, : ; Construction 
of six measures in Alternative | and five additional measures in Alternatives : 
completion 
2 and 3. 
Implement an emissions control plan to address areas of fugitive dust, ; 
j ; : : ; : During 
construction equipment and vehicle exhaust, and potential traffic disruption : 
construction 
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Table 8-3 (continued) 


Category 
Noise/ 
Vibration 


Greenhouse 
Gas Emissions 


Historic 
Resources 


Site 
Contamination 
/Hazardous 
Materials 


Chapter 8 — Draft Section 61 Findings & Mitigation 


Mitigation Measure Schedule 
Implement a Construction Noise Control Plan to monitor noise impacts for During 
potential mitigation measures. construction 
Install noise barrier at South Station site extending along the length of Track : 
; : ; ; Construction 
20 and approximately three feet above locomotive height. (Alternative 1 : 
completion 
only) 
Install noise barrier between 245 Summer Street and South Station. Construction 
(Alternative 1 only) completion 
Install noise barrier at Beacon Park Yard along length of Wadsworth Street Construction 
and section of Pratt Street. completion 
Extend existing noise barrier at Readville — Yard 2 to include layover Construction 
facility expansion area and apartment buildings along Riley Road. completion 
Implement stationary source mitigation measures for HVAC, lighting, Dien 
building envelope, and water conservation measures. Provide transportation g 
ar : é construction 
enhancements to mitigate mobile source impacts. 
Design new buildings to be consistent with the planning and design 
principles that guide the preservation and protect the historic integrity of the Final Design 
site. 
; Prior to 
Implement special management procedures for any hazardous or in 
: : Pena ; ‘ demolition/ 
contaminated wastes generated during construction, including special : 
: : j : during 
handling, dust control, and management and disposal of contaminated soil. : 
construction 


Perform sub-surface investigations for any planned excavation to test for 
possible contamination. 


Pre-demolition 


Prepare site-specific Health and Safety Plans. 


Pre-demolition 


Conduct inspections to identify hazardous materials such as asbestos and 
lead-based paint. 
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9. RESPONSE TO COMMENTS ON THE ENF 


This section presents comments received on the Environmental Notification Form (EEA No. 15028). Section 
9.2 provides the original comment documents (including letters and emails) side-barred with unique 
identifying codes for each comment. Section 9.3 provides responses to each comment in a table. The 
responses to comments are organized into the following categories: The Certificate of the Secretary of 
EEA on the ENF; public officials, agencies, and facilities; and non-governmental organizations, 
businesses, and individuals. 


9.1. Secretary’s Certificate on the ENF 
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The Commonweath of Massachusetts 
(Executive Office of Energy and En vironmentalA ffairs 
100 Cambridge Street, Suite 900 
Boston, MA 02114 


Deval L. Patrick 
GOVERNOR 


Timothy P. Murray Te) KON) 820:1000 
LIEUTENANT GOVERNOR Fax; (617)6260181 


http//www.mass.gov/envir 
Richard K. Sullivan Jr. 
SECRETARY 


April 19,2013 


CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS 
ON THE, ix+ 
ENVIRONMENTAL NOTIFICATION FORM 


PROJECT NAME : South Station Expansion Project 

PROJECT MUNICIPALITY : Boston 

PROJECT WATERSHED : Boston Harbor 

EEA NUMBER > 15028 

PROJECT PROPONENT : Massachusetts Department of Transportation 


DATE NOTICED IN MONITOR ; March 20, 2013 


Pursuant to the Massachusetts Environmental Policy Act (M.G.L. c. 30, ss. 61-621) and 
Section 11,03 of the MEPA Regulations (301 CMR 11.00), I hereby determine that this project 
requires the preparation of a mandatory Draft Environmental Impact Report (DEIR). 


As described in the ENF, the project consists of an expansion of Boston’s South Station 
by the Massachusetts Department of Transportation (MassDOT). The project is being 
undertaken to allow for expansion of intercity and high-speed rail (HSR) service Into South 
Station and to improve existing rail operations and service delivery at South Station provided by 
the National Railroad Passenger Corporation (Amtrak) and the Massachusetts Bay 
‘Transportation Authority (MB FA). According to MassDOT, the importance of an expanded 
South Station has been extensively documented in State and regional transportation plans 
including MassDOT?’s Massachusetts State Rail Plan (2010) and Massachusetts Freight Plan 
(2010): the Boston Region Metropolitan Planning Organization’s (MPO) Paths to a Sustainable 
Region, the long-range transportation plan for the metropolitan Boston region (2011); and the 
MBTA's Program for Mass. Transportation (2009). 
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South Station is a critical node in both the Amtrak and MBTA rail systems (it is the sixth 
busiest station in the national Amtrak system and is Boston’s busiest multimodal transit hub). It 
is the terminus of Amtrak’s Northeast Corridor (NEC) service and Lake Shore Limited service 
from Chicago via Albany; approximately 1.36 million Amtrak passengers used South Station 
facilities in 2011. It also serves as the terminus for the western and southern lines of the 
MBTA’s commuter rail system and provides connections to the MBTA’s Red Line, Silver Line 
and local bus routes. In 2012, there were approximately 80,600 weekday inbound and outbound 
MBTA south side commuter rail boardings (including South Station and Back Bay station). 
South Station’s bus terminal is also a hub for intercity, regional and local bus service with over 
16,000 daily bus terminal passengers and nearly 28,000 additional weekday subway and bus 
transit passengers. 


According to the ENF, the project is part of an overall plan to improve intercity and 
future HSR service in the NEC, as stated in Amtrak’s NEC Master Plan, its Vision for High 
Speed Rail in the Northeast Corridor, and its 2012 update. Projections in the ENF indicate that 
HSR ridership on the Acela Express will be nine times higher by 2040 (increasing from 3.2 
million riders to 29.7 million riders) and that ridership on MBTA commuter rail lines will grow 
by at least 28 percent by 2030. Amtrak’s 2030 plans call for increased service between Boston 
and New York City and additional trains to operate over an “inland route” connecting Boston, 
Worcester, Springfield and New Haven. South Station presently operates with a total of thirteen 
tracks, all of which are fully utilized by Amtrak and the MBTA resulting in increasing 
congestion and declining service reliability.! Furthermore, presently there is insufficient vehicle 
layover space to meet existing and future South Station operational requirements. Amtrak and 
the MBTA currently store trains in the South Station terminal while waiting for slots at the 
existing south side layover yards. The project includes five primary elements: 


¢ Expansion of the South Station terminal facilities by adding up to seven tracks and 
platforms, construction of an approximately 215,000 square foot (sf) passenger 
concourse, and reconstruction of the Cove, Broadway, and Tower | Interlockings at the 
terminal approach; 

¢ Acquisition and demolition of the U.S. Postal Service (USPS) General Mail Facility 
located on Dorchester Avenue to provide a 16-acre site upon which to expand South 
Station and restore Dorchester Avenue for public and station access; 

* Creation of an extension of the Harborwalk along a reopened Dorchester Avenue that 
will include pedestrian, bicycle, local transit, and vehicular improvements; 

* Creation of possible future joint/private development adjacent to and/or over an expanded 
South Station; 

* Construction of additional rail layover space to address existing and future Amtrak and 
MBTA service expansions and other planned improvements. Layover facilities are used 
to store, service, inspect, and maintain trains when they are not in service. 


The approximately 49-acre South Station project site is bounded by Summer Street to the 
north, Dorchester Avenue and the Fort Point Channel to the east, Atlantic Avenue to the west, 


! South Station currently has less than half the original track capacity that was available when the station was first opened in 1899. 
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and the MBTA’s Cabot Yard to the south: The South Station project site also extends along a 
portion of the NEC Main Line to the west past the Cove Interlocking and along the MBTA’s 
Fairmount/OId Colony Railroad Line to the south just past the Broadway Interlocking. South 
Station is located ai the junction of several Boston neighborhoods including Chinatown, the 
Leather District, the Fort Point Channel, and the Seaport-Innovation District/South Boston 
Waterfront. 


The project also includes the construction of layover facilities at one or more sites within 
the greater Boston area. After completion of a layover facility alternative analysis that evaluated 
28 potential locations, throe sites for new and/or expanded layover facilities were further 
considered as part of ENF. These potential layover locations include: 


* The Boston Transportation Department (BTD)-owned Tow Lot located along Frontage 
Road approximately one track-mile from South Station; 

* Beacon Yard Park, a freight yard and intermodal terminal most recently used by CSX 
Transportation, Inc. (CSX) located along Cambridge Street in the AUston section of 
Boston, approximately four track-miles on the MBTA Framingham/Worcester Line from 
South Station; and 

* Readville Yard 2, an existing MBTA layover yard and maintenance facility located off 
Wolcott Court in the Hyde Park section of Boston, approximately nine track-miles from 
South Station. 


MEPA Procedural History, 


The ENF was noticed in the March 20, 2013 Environmental Monitor, commencing the 
20-day comment period. On April 1, 2013, a public MEPA Scoping Session was held at One 
South Station in compliance with 301 CMR 11.06(2). Portions of the project site have 
previously been subject to MEPA review as far back as 1973. As indicated in the ENF, projects 
previously filed on the South Station site include: 


* EEA No. 243 - South Station Urban Renewal Project; 

* EEA No. 2868 - South Station Project; 

* EEA No. 3173 - Temporary' South Station Bus Terminal; 
« EEA No. 3205 - South Station Project; 

EEA No. 4049 - Tunnel Ventilation Program Phase 1 ; 

EEA No. 4327 - South Station Wye Connector; 

EEA No. 3205/9131 - South Station Air Rights Project: and 
EEA No. 10270 - North/South Rail Link Project. 


* * %* * 


Of these prior filings, only three projects required the preparation of an EIR. The South 
Station Air Rights Project (EEA Nos. 3205 and 9131) consists of a 1,765 million square foot 
mixed-use development located on the northern end of the site above existing portions of South 
Station headhouse and tracks. The project also includes a 70.000-sf horizontal 1 y expanded bus 
terminal, pedestrian connections from the train station concourse and platforms te die expanded 
bus terminal, and a 775-space three-level parking garage located above the bus terminal. The 
EIR complied with M.G.L. Chapter 30 and the Proponent recently filed a Notice of Project 
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Change (NPC) for an extension of time. The North/South Rail Link Project consists of a three- 
mile tunnel linking North and South Stations and associated rail infrastructure. The DEIR for 
this project was determined to adequately and properly comply with the MEPA Regulations in 
July 2003. A Final EIR has not been filed for this project. I have received numerous comments 
requesting that the scope of the South Station Expansion Project improvements include 
underground rail tracks and platforms for the North/South Rail Link Project. I cannot mandate 
the specific components of a project being forwarded by any proponent, public or private, as part 
of the MEPA review process. 


Jurisdiction and Permitting 


This project is subject to MEPA review and requires the preparation of a mandatory EIR 
because it requires State Agency Actions and exceeds several MEPA review thresholds 
including: 


¢ Provided a Chapter 91 (c. 91) License is required, expansion of an existing non-water- 
dependent structure, provided the use or structure occupies one or more acres of (historic) 
tidelands; 

* New discharge or expansion in discharge to a sewer system of 100,000 or more GPD 
(301 CMR 11.03(5)(b)(4(a)); 

¢ Generation of 3,000 or more unadjusted new additional daily trips on roadways providing 
access to a single location (301 CMR 11.03(6)(a)(6)); and 

* Construction of 1,000 or more new parking spaces at a single location (301 CMR 


11.03(6)(a)(7)). 


The project requires several permits from the Massachusetts Department of 
Environmental Protection (MassDEP) including, but not limited to: a c.91 Waterways License 
and a Sewer Connection Permit (BRP WP 74). The project also requires an Amendment to the 
Fort Point Channel Downtown Waterfront Municipal Harbor Plan and a Public Benefit 
Determination issued by the Executive Office of Energy and Environmental Affairs (EEA), a 
Vehicular Access Permit from MassDOT, air-rights easements or approvals from the MBTA and 
State Register Review (950 CMR 71.00) and Section 106 Review (36 CFR 800) by the 
Massachusetts Historical Commission (MHC). An Order of Conditions will be required from the 
Boston Conservation Commission, or in the case of an appeal, a Superseding Order of 
Conditions from MassDEP. The project may also require an 8(m) permit from the Massachusetts 
Water Resources Authority (MWRA) for potential work at Beacon Park Yard. The project 
requires several federal permits/approvals including, but not limited to: approval under the 
National Environmental Policy Act (NEPA), Part 77 Airspace Review from the Federal Aviation 
Administration (FAA), Modification of High Occupancy Vehicle Designation review by the 
Federal Highway Administration (FHWA), Section 4(f) Review by the United States Department 
of Transportation (USDOT) and a National Pollutant Discharge Elimination System (NPDES) 
Construction General Permit from the United States Environmental Protection Agency 
(USEPA), The project is subject to the MEPA Greenhouse Gas (GHG) Emissions Policy and 
Protocol. 


EEA# 15028 ENF Certificate April 19,2013 


The project will receive Financial Assistance in the form of a funding from the 
Commonwealth and the Federal Railroad Administration (FRA). Therefore, MEPA jurisdiction 
is bread in scope and extends to all aspects of the project that may cause Damage to the 
Environment, as defined in the MEPA regulations. 


The ENF submitted by MassDOT included a completed form, a project description, 
required plans and maps, the ENF distribution list, and the layover Report. The ENF focused 
primarily on outlining the potential alternatives to be explored further as part of the DEIR 
process, consistency with local, regional and State policy and transportation plans, and potential 
impacts to wetland resource areas including filled tidelands. MassDOT acknowledged the need 
for significant amounts of additional environmental study in a variety of areas including 
transportation, air quality, noise and vibration, tidelands and wetlands impacts, historic 
resources, solid and hazardous waste, and GHG emissions. 


Alternatives Analysis - South Station Terminal 


As indicated in the ENF, MassDOT has yet to identity a preferred project alternative for 
either the South Station site or layover facilities; however, the ENF included schematic drawings 
and a general description of several alternatives for each scenario. For the South Station terminal 
four alternatives were identified: 


¢ No Build Alternative - This alternative is the future baseline against which all the 
other project alternatives will be compared. This alternative assumes that the South 
Station complex, including the hcadhouse, track operations and the USPS General 
Mail Facility' will all remain in their current condition. Dorchester Avenue would 
remain predominantly in private use by the USPS. This alternative also assumes the 
construction of the South Station Air Rights Project (EEA Nos. 3205/9131). 

* Alternative 1 - Transportation Improvements Only - This alternative includes the 
previously approved South Station Air Rights Project and an expansion of South 
Station onto the adjacent USPS property. The USPS Genera! Mail Facility would be 
demolished to make way for a 215,000-sf expansion of the existing 69,000-sf transit 
concourse and 126,000 sf of office space, for a total terminal size of 410,000 sf. Up to 
seven new tracks and platforms will be constructed along wiih the extension of some 
existing platforms to create a total of 20 tracks, Additionally, the Cove, Broadway 
and Tower 1 Interlockings at the terminal approach will be reconstructed. Dorchester 
Avenue would be restored for public and station access, reconnecting it to Summer 
Street as a public way with landscaping and improved pedestrian and cycling 
connections (sidewalks, crosswalks, and bike lanes). This restoration would also 
include construction of a long-awaited extension of the Harborwalk along a reopened 
Dorchester Avenue. The project would be constructed in accordance with c,91 
standards for non-water-dependent infrastructure facilities and City of Boston zoning 
requirements. This alternative also includes the construction of additional layover 
facilities at one or more sites. 
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¢ Alternative 2 - Joint/Private Development Minimum Build — This alternative 
includes all the components from Alternative 1, plus provisions for future 
joint/private development of up to 850,000-sf of mixed-use space consisting of office, 
retail, residential and hotel uses, with building heights up to approximately 12 stories 
and up to 470 parking spaces. This alternative would be constructed in accordance 
with existing State and local regulations including existing c.91 regulations, the Fort 
Point Downtown Municipal Harbor Planning Area (the Municipal Harbor Plan 
(MHP)) requirements and the Massachusetts Coastal Zone Management (CZM) 
Program. This alternative also includes the construction of additional layover 
facilities at one or more sites. 
¢ Alternative 3 - Joint/Private Development Maximum Build - This alternative 
includes all of the components from Alternative 1, plus provisions for future 
joint/private development of approximately 2.5 million sf of mixed-use development 
consisting of office, retail, residential and hotel uses, with building heights up to 26 
stories and approximately 1,370 parking spaces. This alternative would be limited by 
the Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations applicable to 
Boston Logan International Airport. These restrictions would limit building heights 
to approximately 290 feet and require an amendment to the Municipal Harbor Plan, 
modifying applicable c.91 regulations. This alternative also includes the construction 
of additional layover facilities at one or more sites. 


Alternatives Analysis - Layover Facilities 


The ENF also included a discussion of potential layover facility site alternatives. The 
ENF described layover facility needs and summarized the formal Layover Facility Alternatives 
Report (the Layover Report) prepared by MassDOT in March 2013. A complete copy of the 
Layover Report was included in an appendix to the ENF. As noted previously, current layover 
facility capacity deficiencies has led to sub-optimal operations and will likely not meet the needs 
of proposed future ridership on Amtrak and the MBTA. The Layover Report described existing 
conditions, including an inventory of the four existing Amtrak and MBTA layover areas and 
types of activities conducted at each. These existing facilities include: 


¢ Amtrak’s Southampton Street Yard - owned and operated by Amtrak, this 16-track 
facility is located north of Southampton Street, between the MBTA’s Old Colony 
Main Line and the Dorchester Branch. This facility is the primary train storage and 
layover facility for Amtrak in Boston and the MBTA has an agreement with Amtrak 
to store train consists? here during daylight hours. 

¢ Amtrak’s Front Yard - owned by Amtrak, this five-track facility is located east of the 
Widett Circle Access Road and north of the Dorchester Branch between the 
Southampton Street Yard and the wet/dry loop tracks for the Amtrak train wash 
building. This yard is currently used for layover of MBTA commuter train consists 
on three of the tracks, while the remaining two tracks are used for Amtrak storage of 
on-track, non-revenue equipment and maintenance-of-way materials. 


2 A consist is a railroad term used to describe die physical makeup of a combination of locomotives and coaches coupled together and operating 
as one unit. 
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* MBTA’s South Side Service and Inspection Facility - owned Mid operated by the 
MBTA, this facility consists of 57,000-sf of space in four buildings, including a two- 
track maintenance facility and two outdoor tracks used for locomotive fueling and 
servicing. The facility is located adjacent to Widett Circle, between South Station 
and Southampton Street Yard, 

* MBTA’s Readville Yard 2 owned and operated by the MBTA, this 12-track lac il it y 
includes a maintenance building and is the largest layover yard used by the MBTA 
for their south side service. The facility is located in the Hyde Park section of Boston 
adjacent to the MBTA Dorchester Branch, 


The ENF summarized existing layover requirements for Amtrak during the midday and 
overnight Amtrak’s layover requirements include eight consists during the midday period and 
13 consists overnight. According to the ENF, all of Amtrak’s current layover needs Me 
accommodated at Southampton Street Yard. The MBTA currently requires 38 consists to 
support its daily South Station commuter rail operations during a typical weekday. Of these 38 
consiste, 28 are in layover status during a typical midday period. The existing consists capacity 
at Southampton Street Yard (8), Front Yard (3), South Side (4) and Readville Yard 2(10), leaves 
the MBTA with a midday shortfall of three consists. This results in restrictive scheduling of 
revenue and non-revenue trains in and out of South Station as well as the storage of trains by 
Amtrak and MBTA at the South Station Terminal while waiting for slots at the existing south side 
layover facilities, 


The Layover Report summarized a series of assumptions that informed layover demand 
forecasts for Amtrak and the MBTA in the years 2025 and 2040. These assumptions include the 
usage of existing layover facilities, increased ridership demand, planned service increases in both 
frequency and routes, modifications to fleet vehicle mix (such as increased train length, bi-level 
coaches, and improved HSR service). The Layover Report concluded that in the year 2025 
Amtrak will continue to be able to meet its overnight layover demands within its existing layover 
facilities. Specific details of Amtrak’s 2040 layover needs and service and inspection 
requirements (including track length and support facilities) are not yet known, but it is assumed 
that Amtrak will need layover space beyond what Is currently available, The Layover Report 
concluded that in the year 2025 the MBTA, with an increased fleet of 58 consists using South 
Station, the layover demand will increase to 43 consiste. In 2025, it was assumed that layover 
capacity will increase to 37 consists, due to the use of a four-track layover yard on an MBTA 
easement at Beacon Yard, leaving the MBT A with a projected deficit of six layover slots. 

Layover capacity will be reduced to 30 consist spaces by 2040 due to an assumed increase in 
train consist length (requiring a minimum clear-track length of 760 feet apiece), precluding 

storage at the Front Yard facility and reducing capacity at Southhampton Street Yard. Combined 
with a projected increase in the number of consists to support MBTA sendee (66) and increased 
midday layover demand (49), the MBTA will have a predicted shortfall of 19 layover slots in 
2040. As noted in the ENF, with anticipated increased service demands for both Amtrak and the 
MBTA, the lack of layover capacity will become a major constraint and limit the planned growth 

in rail service at South Station, 


The Layover Report included a description of how potential layover sites were identified 
and a description of each alternative site. A total of 28 alternative sites w-ere initially identified 
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based upon site criteria established by MassDOT deemed necessary to adequately support 
railroad operations at South Station. These criteria include: direct or nearly direct access to an 
existing rail line, adjacent uses compatible with the characteristics of a layover facility, avoiding 
adjacency with residences, if possible, site size and configuration suitable for the storage of eight 
car plus one locomotive consists, and proximity to South Station, favoring locations closer to 
South Station over those farther away. MassDOT then completed a two-tier screening 
assessment that included further analysis and conceptual design. The first tier screening process 
was used to identify “fatal flaws” based upon three key criteria including site suitability, railroad 
operations, and site access. At the conclusion of the first tier of screening, 18 of the 28 potential 
sites were eliminated from further review. The second tier screening process included the 
preparation of a conceptual plan for each location and a more detailed comparison of candidate 
sites based on factors such as: consistency with zoning, distance from South Station, site 
topography, environmental impacts, layover yard and main line operations, and capital 
improvement requirements. The Layover Report described how each remaining potential 
layover facility site met or conflicted with the evaluation criteria and recommended various 
alternatives for dismissal or continued consideration. 


As noted previously, MassDOT proposed three potential layover facilities for further 
consideration and examination as part of the DEIR. The Beacon Park Yard conceptual layover 
design would provide tracks parallel to the MBTA Framingham/Worcester Line to store up to 30 
consists. Expansion at this site would require a renegotiation of MassDOT’s option agreement 
with Harvard University on a 132-foot wide area immediately north of the existing MBTA 
easement area at Beacon Park Yard to establish rights not conveyed as part of the current option. 
The BTD Tow Lot conceptual layover design would provide tracks capable of storing up to 10 
consists, but would require acquisition of three full parcels and a portion of an additional parcel 
from the City of Boston and an easement from Amtrak. The BTD Tow Lot site would require a 
rail connection to be made to the MBTA’s Dorchester Branch, but given its close distance to 
South Station impacts to the Main Line would be reduced compared to other potential layover 
sites. Finally, a conceptual layover facility expansion at Readville Yard 2 would create a total 
storage capacity for up to 18 consists with rail access via the existing yard lead connection to the 
MBTA Dorchester Branch at Dana Interlocking. Travel distance to South Station is the longest 
(8.8 miles) of the three potential layover sites proposed for further evaluation. 


Notably, the Layover Report concluded that no single remaining layover facility 
alternative has the physical space to fulfill the entire projected 2040 layover need. The Layover 
Report also determined that layover of too many trainsets approaching South Station from one 
location could cause conflicting railroad operations and create a bottleneck. As outlined in the 
scope below, MassDOT will be required to evaluate a combination of the three recommended 
sites to assess how they can be integrated with the existing four layover sites serving South 
Station. 


Potential environmental impacts associated with the South Station terminal project were 
presented as a “worst-case” scenario (e.g., Alternative 3, the Joint/Private Development 
Maximum Build alternative) in the ENF. A maximum build out development would increase 
building square footage on-site from 1,660,000 sf to 2,975,000 sf, an increase of 1,315,000 sf. 
Impervious areas would remain the same at 46.5 acres of the 49-acre project site. The project 
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would add a total of 750 housing units and increase the maximum building height by 185 feet to 
a 290-foot maximum. Average vehicle trips per day are predicted to increase from 5,400 trips to 
9,900 trips; a creation of 4,500 new vehicle trips per day. The project would also add 1,128 new 
parking spaces for a site total of 1,593 parking spaces. Wastewater generation and water use 
would each increase by 567,000 gallons per day (gpd) for a project total of 598,000 gpd each. 
The South Station site includes the South Station Headhouse and Waiting Room, both of which 
are listed in the State and National Registers of Historic Places. 


The ENF also included a description of potential environmental impacts associated with 
the conceptual plans prepared for the three proposed layover facilities. This included an estimate 
of land alteration (either additional or removal of buildings, internal roadways, parking/paved 
areas, or other altered areas), wetland resource area impacts (1.e., the types of resources that may 
be impacted either permanently or temporarily with no areas/volumes provided), and regulatory 
status in accordance with the Massachusetts Contingency Plan (MCP; 310 CMR 40,0000). 


A portion of Ac South Station terminal site is located within the Fort Point Downtown 
Waterfront Municipal Harbor Planning Area, for which Phase | and Phase 2 MHPs have been 
approved (March 8, 2004), These MHPs establish the planning area boundaries and outline 
planning principles for the Fort Point Downtown Waterfront Municipal Harbor Planning Area. 
The South Station terminal site contains filled former tidelands that are subject to c.91 under the 
authority of numerous historic licenses (310 CMR 9.00). Approximately 47 acres of the 49-acre 
project site include jurisdictional filled or flowed tidelands. The proposed project includes four 
acres dedicated to water-dependent uses, while the remaining 43 acres will be occupied by non- 
water-dependent uses. The ENF included a summary of these existing licenses, their date of 
issuance {between 1897 and 1997), and the scope of work authorized. The BTD Tow Lot and 
Beacon Park Yard layover sites each contain filled tidelands, but according to the ENF, the 
tidelands are geographically isolated from existing flowed'tideland and meet the statutory 
definition of landlocked tidelands. 


The ENF identified project components that are listed either on the State or National 
Registers of Historic Places or the Inventory of Historic and Archaeological Assets of due 
Commonwealth. The South Station site includes the South Station Head House (BOS.1517) 
which is listed in the State and National Registers of Historic Places (the Registers). The South 
Station site is located adjacent to the Leather District Historic District (BOS.AP) and the Fort 
Point Channel Historic District (BOS.CX), also listed in the Registers, The USPS General Mail 
Facility/South Postal Annex is included in the Inventory of Historic and Archaeological Assets 
of the Commonwealth (the Inventory). The BTD Tow Lot, Beacon Park Yard and Readville 
Yard 2 potential layover sites do not contain historic buildings or structures listed in the 
Registers or Inventory. The EN F included a list of historic resources listed on the Registers or 
Inventory within the vicinity of South Station or the three proposed layover facility locations. 
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SCOPE 


General. 
The DEIR should follow Section 1L07 of the MEPA regulations for outline and content, C-01.1 
as modified by this scope. 


Project Description and Permitting 


The DEIR should include a detailed description of the proposed project and describe any C-01.2 
changes to the project since the filing of the ENF. The DEIR should include updated site plans C-01.3 
for existing and post-development conditions for each potential project alternative at a legible 
scale. For the South Station terminal site, these conceptual plans should clearly identify vehicle 
access points, pedestrian corridors and access points, wetland resource areas and c.91 

jurisdictional limite, foe type and location of vehicle and bicycle parking (including shared 

bicycle infrastructure), and stormwater, wastewater and water supply infrastructure. The DEIR C-01.4 
should describe how the proposed development scenarios and expanded station operations will 
te integrated into the existing South Station building and platforms, including connections to 
other modes of transit (e.g., private and MBTA buses, Red Line and Silver Line) and Main Une 
commuter rail operations. For the potential layover facilities, these conceptual plans should 
clearly identify proposed track placement, the types of support buildings or structures proposed, 
adjacent land uses, existing on-site infrastructure (1.e., existing rail-yard operations, etc.) 

storm water management infrastructure, and vehicle access points. The DEIR should identify the 
types of signal, track {new sidings or double tracking to increase capacity) or interlocking 
upgrades proposed as part of the project and include their location on the project’s site plans. 


C-01.5 


The DEIR should include a discussion of future permitting requirements associated with C-01.6 
the project, identifying permitting requirements specific to each identified development scenario 
and layover facility location. Additionally, while this project is not subject to the EEA 
Environmental Justice (EJ) Policy, MassDOT has committed to evaluate the project for potentia 
impacts to EJ communities based on federal and State guidelines. The effects of the project 
alternatives on EJ populations will be evaluated relative to their overall effects to determine 
whether impacts in the No Build and Build conditions will be disproportionate or adverse on EJ 
communities or populations. 


C-01.7 


Alternatives Analysis 


The ENF noted that MassDOT has not currently identified a preferred alternative for the-_¢] 
project. The DEIR should include art expanded alternative analysis (hat builds off the 
preliminary data presented in the ENF and provide additional description and data outlining foe 
potential environmental impacts associated with each development scenario and layover facility. 


Specifically, the DEIR should provide an alternatives analysis that provides conceptual 
site layout plans, a summary of potential environmental impacts associated with each of these 
alternatives, preferably in tabular format, and a supporting narrative for each of the following 
alternatives for the South Station Site: 
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* A No Build Alternative; 

* Alternative 1 - Transportation Improvements Only; 

* Alternative 2 — Joint/Private Development Minimum Build; and 
* Alternative 3 - Joint/Private Development Maximum Build, 


C-01.8 


The DEIR should also include an alternative analysis that evaluates the following C-01.9 
potential layover facility" locations (providing refined conceptual plans, a summary" of potential 
environmental impacts and a supporting narrative identify ing the types of activities to be 
conducted on-site): 


* BTD Tow Lot; 

* Beacon Park Yard; 

* Readville Yard 2; and 
* Widett Circle 


This layover facility alternatives analysis should consider how each potential facility will operate C-01.10 
and meet expected operational needs either individually or in conjunction with other proposed 

facilities once integrated into the larger rail system (Amtrak, MBTA, freight) that connects to 

South Station. The DEIR should specifically address how the location and operations at any of 

the potential layover facility sites will impact Main Line sendees for Amtrak, the MBTA and 

freight services due to necessary train dead-heading and midday storage requirements. The 

DEIR should include a phasing plan that addresses sequencing and timing of the potential 

layover facility sites based on operational need. 


As part of the DEIR, I encourage MassDOT to consider additional ways to reduce C-01.11 
impacts to environmental resources through design modification or the addition of features to 
further mitigate potential impacts. Additional recommendations provided in fois Certificate may 
result in a modified design that enhances the project's ability to avoid, minimize, or mitigate 
Damage to the Environment. The DEIR should discuss steps MassDOT has taken to further 
reduce the impacts of the project since the filing of the ENF, or, if certain measures are 
infeasible, the DEIR should discuss why these measures will not be adopted. 


Land Impacts 


The DEIR should include a description of how the South Station terminal site and the 
potential layover facility sites will alter existing land uses or require the relocation of existing 
uses. The ENF acknowledged that all development alternatives at South Station will require the 
demolition of the USPS General Mail Facility. The relocation of this facility, if pursued by the (91.13 
USPS, may be subject to separate. MEPA review contingent upon the characteristics and location 
of anew facility. Since the South Station site is a predominantly altered area, direct land impacts 


C-01.12 


are anticipated to be limited. However, the DEIR, as discussed later in this scope, should CALI 
describe the project’s potential impacts to jurisdictional tidelands and their associated public 

benefit requirements, as well as expected public realm improvements along Dorchester Avenue. 

The DEIR should discuss any potential easements or impacts to Article 97 land that may 

encumber the proposed project areas within the vicinity of South Station. C-01.15 
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More notably, land impacts associated with the proposed layover facilities appear to have 
the potential to result in more substantial impacts. The DEIR should identify the location of 
known easements, either existing or required for project completion, and how the terms of these 
easements may impact project operations and the ability to construct suitable layover facilities. 
The DEIR should also discuss how each layover alternative will impact existing uses within the 
site, as applicable. In particular, the DEIR should focus on the potential current and future 
impacts to the Boston Department of Public Works (DPW) facility in the BTD Tow Lot layover 
facility alternative, impacts to existing commercial facilities in the Widett Circle layover facility 
alternative, and vested rights to CSX and Harvard University at the Beacon Park Yard site. 
MassDOT should work with the Boston DPW and City officials to assess the impacts of using 
the BTD Tow Lot for layover purposes on Boston DPW operations and supporting uses and 
present these findings in the DEIR. The DEIR should respond to Harvard University’s comments 
regarding the layover facility analysis presented in the ENF and existing rights afforded to the 
MBTA, MassDOT, CSX or Harvard University. Additionally, the DEIR should evaluate the use 
of each layover site with consideration for how they may preclude reasonably anticipated future 
projects by MassDOT (highway or commuter rail service), anticipated future Amtrak service, 
projects identified in State and local planning documents, or development rights vested to 
Harvard University 


Wetlands. Waterways and Tidelands 


The South Station terminal is located near wetland resource areas regulated under the 
Massachusetts Wetlands Protection Act (WPA). The DEIR should confirm the presence of either 
Land Subject to Coastal Storm Flowage (LSCSF) or 100-foot buffer zone to Coastal Bank, 
characterize these wetland resource areas and estimate potential temporary or permanent impacts 
associated with construction of each project alternative. A similar assessment should be 
performed for each potential layover facility location, identifying regulated wetland resource 
areas and potential impacts. The DEIR should describe how each project element will be 
designed and constructed in a manner consistent with relevant performance standards established 
in the WPA Regulations (310 CMR 10.00). The project will require a Federal Consistency 
Certification because the project will receive funding from the FRA. The DEIR should include 
an assessment of how the project will be designed and implemented in a manner consistent with 
CZM policies. 


The DEIR should include graphics that overlay key c.91 jurisdictional criteria (e.g., 
Historic Mean High and Mean Low Water Marks, Ordinary High Water Marks, filled tidelands, 
landlocked tidelands, etc.) on top of the South Station Terminal and potential layover facility 
conceptual plans. The DEIR should include information demonstrating how each project 
alternative will be designed to meet the c.91 licensing criteria for a non-water-dependent 
(transportation improvements, joint/private development) and water-dependent (Harborwalk 
extension) uses. The DEIR should include conceptual design plans, graphics and a supporting 
narrative that details the location of uses within the building on tidelands, facilities dedicated for 
public use, and proposed building heights for each development and layover alternative. For 
each of these scenarios the DEIR should also describe how the project will: maintain a capacity 
for water-dependent uses, meet shoreline utilization requirements, activate Commonwealth 
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Tidelands for public use, and comply with standards for non - water-d epend ent infrastructure C-01.22 
facilities, The DEIR should identify areas on or adjacent to the project site that have existing (cont.) 
c,91 Licenses and identify site attributes approved in conjunction with those historic licenses. I 
strongly encourage MassDOT to meet with the MassDEP Waterways program prior to preparing 


the DEIR to ensure that sufficient information is provided in the DEIR to assist MassDEP in hee 
providing meaningful comments on the project’s ability to meet c,91 licensing standards. 
According to the CZM comment letter, the 2004 Secretary’s Decision on Phase 2 of the C-01.24 


MHP (the Phase 2 Decision) anticipated an amendment of the MHP to provide for track expansion 
and additional development at the USPS site. The Phase 2 Decision included specific guidance 
requiring a comprehensive master planning effort for the area south of Summer Street prior to 
submitting an MHP Amendment. The master planning effort and MHP Amendment should draw" 
from the Boston Redevelopment Authority’s (BRA) Watershed Activation Plan for the Fort Point 
Channel area for a list of potential public benefits for development projects along the Fort Point 
Channel. As noted by CZM, following this comprehensive planning process, an MHP Amendment 
that implements the planning vision for the area can be submitted to the Secretary' for review 
according to the procedures outlined in 301 CMR 23.06. MassDOT should work with the City of 
Boston and CZM to determine how to meet the requirements set forth in 

the Phase 2 Decision and successfully amend the MHP. I strongly encourage MassDOT to work 
collaborative] y with the City of Boston to expedite the commencement of the Phase 2 Decision 
master planning process. The DEIR should report on the status of the master planning process C-01.25 
required in the Phase 2 Decision, providing details on the plan components, public outreach 

efforts or other plan aspects, as available. The DEIR should include a summary of historic 
master planning efforts and describe the geographic location and terms of the Phase 1 and Phase 

2 MHPs for contextual purposes. 


The DEIR should include the results of the potential impacts to the public realm from 
wind and shadow' associated with the proposed development alternatives at the South Station 
terminal site. As committed to by MassDOT in the ENF, the DEIR should include the results of ac_o) 26 
quantitative wind analysis, including wind tunnel testing to assess potential ground-level impacts 
to the pedestrian environment. This analysis should focus on potential wind impacts to new and 
existing open spaces, including the pedestrian environment around the South Station terminal, 
the proposed Harborwalk extension along the Fort Point Channel, and other areas of the public 
malm, The DEIR should also include a shadow impact analysis, performed to meet the standards 
required as part of the c.91 License review process, for each development alternative (including 
the Transportation Only Improvements). 


C-01.27 


The project is a critical piece of infrastructure not only for the City of Boston and the C-01.28 
surrounding region, but is key to the operation of the NEC, As a coastal city, the project has an 
increased susceptibility to potential damage associated with the affects of climate change, most C-01.29 
notably sea-level rise and flooding Impacts due to increase storm frequency and intensity. The 
DEIR should discuss how the proposed project (South Station terminal and potential layover 
facilities) will be designed, constructed and operated to reduce or avoid the risk of damage 
associated with these types of events. MassDOT should assess the potential impact of sea level 
rise and flooding (within the reasonable life span of the project) on public spaces, water and 
wastewater infrastructure, stormwater management, track elevations and passenger platforms, 
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track switching equipment, and other critical project elements. The CZM comment letter C-01.29 
includes recommended sea-level rise scenarios that MassDOT should use when conducting this 
assessment and to assist in the selection of appropriate mitigation or adaptation strategies to 
make the project more flood-resistant or flood-resilient, At a minimum, CZM has recommended 
that MassDOT evaluate impacts of two feet of sea level rise. This assessment may also draw 
from data included in the Federal Emergency Management Agency's (FEMA’s) update to tire 
Suffolk County flood insurance study or available updated data regarding rainfall events. The 
DEIR should consider climate change adaptation strategies presented in the Massachusetts 
Climate Change Adaptation Report (2011), The Boston Harbor Association’ Preparing for the 
Rising Tide, or other publications issued by U.S. EPA or the National Oceanographic and 
Atmospheric Administration (NOAA). 


(cont.) 


The DEIR should include a discussion of how the project complies with the Public C-01.30 
Benefit Determination (301 CMR 13.00) criteria established for non-water-dependent projects 
located completely or partially within tidelands or landlocked tidelands. Specifically, the DEIR 
should include a discussion of: the purpose and effect of the project, impact of the project on 
abutters and the surrounding community, enhancement to the property, benefits to the public 
trust rights in tidelands, benefits provided through previously obtained municipal permits, 
community activities on the South Station site, environmental protection and preservation, and 
public health, safety, and general welfare. At the conclusion of the MEPA process (i.e., in 
conjunction with a Final EIR, or a Supplemental FEIR if required, I will issue a Public Benefit 
Determination in compliance with the provisions of An Act Relative to Licensing Requirements 

for Certain Tidelands (2007 Mass, Acts ch. 168, see.8). 


Stormwater 


The DEIR should discuss how development of the South Station terminal (including the C-01.31 
reopening of Dorchester Avenue) as well as each layover facility' site will be designed in 
compliance with MassDEP Stormwater Management Regulations and its associated Stormwater 
Policy, as applicable. The DEIR should include a conceptual discussion of proposed BMPs that 
may be selected in the final design phase. MassDOT should demonstrate in the DEIR that the 
South Station terminal and potential layover facility conceptual designs include sufficient 
measures capable of conveying and treating estimated stormwater flows generated by fire project, 
including a discussion of existing stormwater infrastructure, outfall locations, and connections to 
infrastructure susceptible to combined sewer overflows (CSOs). The stormwater analysis should 
evaluate and compare storm-event peak flow rates Mid volumes to existing conditions based 
upon conceptual designs for South Station and layover facilities. If groundwater recharge is 
required or proposed, the DEIR should demonstrate that sufficient area exists on-site to 
accommodate necessary recharge areas. The DEIR should include a discussion of low impact 
design (LID) stormwater management techniques to be incorporated at die South Station or 
layover facility sites. 


The DEIR should identify and describe the location of existing storm drain systems that C-01.32 
will receive stormwater flows generated by the project (both South Station terminal and layover 
sites). The DEIR should describe existing connections of stormwater flows to sanitary. or 
combined sewers that will be removed in conjunction with the project and how flows from these 
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removed connections will be redirected to the storm drain ‘system and associated discharge points 
(Fort Point Channel or otherwise). The DEIR should discuss BMPs to be implemented within 
the proposed parking areas to manage and treat stormwater discharges, 


Water Supply and Wastewater 


The DEIR should provide an estimate of wastewater generation and water usage, 
tabulated by use (residential, commercial, irrigation, air conditioning make-up) and location. The 
DEIR should clearly state assumptions used to generate these estimates The DEIR should clarify 
if the proposed layover facilities will utilize water for rail car or equipment washing or for repair 
and maintenance activities. The DEIR should confirm the availability of sufficient water and 
sewer conveyance capacity for each of the project alternatives and identity if new water or sewer 
mains will be necessary to construct the project’s various components. I encourage MassDOT’s 
plans for exterior spares around the expanded South Station and Dorchester Avenue to include 
provisions for a variety of drought-tolerant native species to limit or eliminate project demand for 
irrigation. 


The DEIR should include a description and supporting graphic characterizing the existing 
wastewater system associated with the South Station terminal and the potential layover sites 
from the the point of origin to the point of treatment and/or discharge. The DEIR should clarify 
what infrastructure is solely for sanitary purposes and what infrastructure conveys combined 
Hows (sanitary and stormwater). As noted by the MWRA, particularly in the area near South 
Station, the configuration and performance of the network of sanitary, combined sewers, and 
combined sewer outfalls, including the frequency and volume of CSO discharges at each outfall 
are the subjects of Federal District Court mandates, NPDES permits issued to the Boston Water 
and Sewer Commission (BWSC) and MWRA, and regulatory performance standards. The DEIR 
should demonstrate that any proposed changes to the physical configuration, location, and/or 
hydraulic performance of these sewers and outfalls will not affect compliance with Federal Court 
mandates and regulatory requirements, as well as water quality conditions in Fort Point Channel. 

The DEIR must also demonstrate that the project will not compromise MWRA’s or BWSC’s 
ability to attain required long-term levels of CSO control. MassDOT should coordinate with the 
MWRA and the BSWC to ensure that conceptual and final design plans are consistent with 
applicable requirements and maximize potential benefits to the wastewater system at large. The 
BWSC comment letter indicates that a plan to improve a CSO outfall pipe (BOS 065) which runs 
under the USPS building. MassDOT should consider these improvements in its design plans and 
coordinate with BWSC as necessary to facilitate its construction, 


MassDOT will be required to offset any increases in project-related wastewater flow with 
stormwater inflow reduction, infiltration (groundwater) or sewer separation in hydraulically 
related sewer systems. The DEIR should discuss how the project will comply with MassDEP's 
Policy on Managing Infiltration and Inflow in MWRA Community Sewer Systems (BRP 09-01) 
and with BWSC policy and regulations. 
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Traffic and Transportation 


The DEIR should Include a Traffic Impact and Access Study (TIAS) prepared in 
accordance with EEA/MassDOT Guidelines for EIR/EIS Traffic Impact Assessments. As noted in 
the ENF, this HAS will examine existing and future 2040 No Build and Build alternative 
transportation conditions, The TIAS should also to include an interim 2025 traffic assessment to 
align traffic and transportation estimates with those generated by Amtrak: and MBTA as part of 
their planning studies forecasting layover requirements and ridership using South Station. The 
TIAS should use data and methodologies provided through collaborative efforts with the Boston 
Transportation Department (BTD) and Central Transportation Planning Staff (CITS) to identify study 
area intersections, mode-split data, and data forecasting. The TIAS should discuss existing and 
proposed traffic volumes and conditions, anticipated trip generation rates across all modes 
(vehicles, pedestrians, transit, etc.), crash rate data, level-of-serviee (LOS) operations at 
signalized and unsignalized intersections, estimated parking demand, and proposed access points’ © 
and loading operations for the South Station site. 


C-01.40 


The DEIR should describe anticipated modifications to the existing roadway network, C-01.41 
including physical modifications to the State Highway Layout and South Station Bus Terminal 
ramps, to implement each alternative at South Station or the potential layover facilities. The 
DEIR should include conceptual drawings depicting these required modifications to demonstrate 
their feasibility and overall integration into the roadway network and any traffic-related 
mitigation measures proposed by MassDOT, The DEIR should also identify any proposed 
modifications to bus terminal access by either private carriers or MBTA buses for each 
development alternative. The DEIR should describe any proposed “kiss-and-ride”, shuttle bus, 
or taxi stand accommodations mound the perimeter of South Station and how these areas will be 
accessed and designed to avoid conflict with bus operations, pedestrians and bicyclists. Finally, C_o) 43 
the DEIR should confirm that sufficient location exists for expanded Hubway facilities at the 
South Station terminal site under each development scenario, 


C-01.42 


The DEIR should evaluate and describe how reopening Dorchester Avenue to public C-01.44 
access will potentially impact various modes of transit, including private vehicle, truck and bus 
traffic, pedestrians, and bicycles, The DEIR should describe how a reopened Dorchester Avenue 
may be used to reroute MBTA buses to provide more direct bus connections to downtown. Hie 
DEIR should include a refined conceptual plan that depicts the extent and types of proposed 
improvements to Dorchester Avenue, proposed connections to the Harborwalk, and broader 
pedestrian and bicycle connections through and around South Station to the adjacent 
neighborhoods (i.e.. Fort Point Channel, Seaport District, South Boston, Chinatown, Leather 
District, etc.). These connections are critical to enhancing South Station’s operations as a multi- 
modal transit facility as well as integrating public improvement areas into the broader urban 
fabric of downtown Boston and connections to the waterfront. Hie conceptual design for 
Dorchester Avenue (or any other street improvements) should comply with the City of Boston’s 
Complete Street Initiative, which requires the incorporation of ‘green infrastructure” into street 
designs. 


C-01.45 


As noted in several comment letters, expansion of rail services at South Station will lead C-01.46 
to increased ridership on other modes of transit service that use South Station. The DEIR should 
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include an analysis of how the predicted increases in rail ridership and changes to operations will C-01.46 
impact existing and future capacity on MBTA subway and bus routes. The DEIR should also (cont.) 
evaluate how ridership increases will affect station (entrances and exits, escalators, interior 

waiting areas, etc,) and platform capacities For MBTA operations both within South Station and 

at key stations within the downtown core of the MBTA subway system (..e., Park Street, 


Downtown Crossing, State Street and Government Center). MassDOT should consider the C-01.47 
comments received from WalkBoston with design recommendations to accommodate increased 
pedestrian volumes within and around South Station when advancing design plans. The DEIR C-01.48 


should discuss the current planning (State and federal) and funding status for the North/South 
Rad Link project. The DEIR should describe how the proposed South Station Expansion Project 
will be designed to not preclude future construction of the North/South Rail Link project, 


The DEIR should confirm that additional traffic associated with potential layover C-01.49 
facilities will be negligible in volume. While traffic volumes may be limited, the DEIR should 
describe how vehicle access will be made to each potential layover site and if new driveways 
will be required to facilitaté access. 


I anticipate that MassDOT will be required to enter into a Transportation and Access Plan — C-01.50 
Agreement (TAPA) with the City of Boston which will outline the proposed traffic and 
transportation mitigation measures associated with the project contingent upon which 
development scenario is advanced. Furthermore, the project will likely require a Highway 
Access Permit from MassDOT - Highway Division and therefore associated Section 61 Findings 
will identify additional requirements related to traffic-related project mitigation requirements. 

The DEIR should include proposed traffic mitigation measures to offset unavoidable impacts 
associated with the project including, but not limited to, intersection improvements, pedestrian 
and bicycle facilities upgrades, and implementation of a Transportation Demand Management 
(TDM) program. As recommended by MassDEP, the DEIR should describe all reasonable 
opportunities for trip reduction and management tailored to the specific needs of employees and 
patrons with particular emphasis on transit connections and pedestrian and bicycle infrastructure 
amenities. MassDOT should review' the recommended TDM measures presented in the 
MassDEP comment letter and explain which measures are proposed for adoption in conjunction 

w ith the project, or If recommendations are infeasible, explain their reason for dismissal from 
consideration. 


The DEIR should provide additional analysis justifying the number of proposed parking 
spaces for each development alternative at South Station. MassDOT must demonstrate in the 
DEIR that the number of parking spaces have been reduced to the maximum extent practicable 
based upon estimated demand. The DEIR should describe how an effective parking management 
plan, shared parking, or fee-struetures may be used to achieve this reduction in structured 
parking. 


C-01.51 


Air Quality 
The DEIR should include the résulte of a noise and vibration impact analysis performed C-01.52 


in accordance with the Federal Transit Administration (FTA) Guidance Manual for both the 
South Station site and the proposed layover facility locations. MassDOT will conduct a noise 


i 


EEA# 15028 EN F Certificate April 19,2013 


and vibration monitoring program to establish ambient background noise levels within the South 
Station project area and proposed layover facility locations to develop the project criteria noise 
limits using FTA guidelines. The DEIR should present the results of the noise and vibration 
modeling for each design year build alternative and propose abatement measures to mitigate 
anticipated noise or vibration impacts that may exceed the FTA or other applicable criteria. The 
project must comply with applicable anti-idling regulations. Additionally, the MBTA should 
implement noise and operational best management practices (BMPs) equal to or more stringent 
than those currently utilized at other layover facilities along the commuter rail. The MBTA 
should ensure that a forum for citizen complaint is implemented as a BMP in the operational plan 
for any proposed layover facility and at South Station. I expect that the MBTA will provide 
documentation of these BMPs, and contractual obligations associated with the operator of the 
railroad in the DEIR. Specific consideration should be given to the hours of operation at each 
layover facility, potential idling times of locomotives and proximity to sensitive receptors. The 
DEIR should include a feasibility assessment of potential mitigation measures, a phasing plan for 
their implementation, and identification of responsible parties for their construction and 
maintenance. The DEIR should include a discussion of locomotive technologies, including the 
potential upgrades of either Amtrak or MBTA equipment (including MBTA’s bus fleet that 
operate via South Station) within the project’s design year that may provide additional air quality 
benefits to the region or layover and station facilities on a localized level. This discussion should 
also include the electrification of rail lines and the use of plug-in facilities at layover yards and 
the potential air quality benefits thereof. 


The DEIR should include an air quality analysis consisting of a regional emissions 
inventory for criteria pollutants (volatile organic compounds (VOCs), oxides of nitrogen (NO,), 
carbon monoxide (CO), sulfur oxides (SO,), and particulate matter (PMio/PM.,.s). These 
emissions inventories should include daily and annual emissions from the diesel locomotives and 
motor vehicles on roadways in the air quality study area for the existing and 2040 No Build, 
Build, and Build with Mitigation alternatives. Similar to the traffic studies, the air quality study 
should include an interim year analysis of 2025 to correspond with ridership data. MassDOT 
should work with MassDEP prior to the preparation of the DEIR to establish the appropriate 
extent of the study area and modeling methodology. I encourage MassDOT to expand the 
pollutants analyzed to include air toxics, diesel PM and ultrafine particulates. 


The DEIR should also include a localized microscale assessment of CO hotspot, or 
intersection analysis, using the U.S EPA’s CAL3QHC model for South Station Terminal and the 
four potential layover sites. MassDOT indicates that the South Station project is of “local air 
quality concern” and will therefore conduct a PM quantitative hotspot analysis as part of the 
DEIR using the U.S. EPA’s December 2010 guidelines to assess emissions from diesel trains and 
motor vehicles within the study area. The DEIR should discuss measures to limit vehicle idling 
time in compliance with the Massachusetts Idling regulation (310 CMR 7.11). The DEIR should 
discuss possible mitigation measures to offset potential air quality impacts pending the results of 
the air quality analysis. 
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Greenhouse Gas Emissions 


The DEIR should include a GHG analysis prepared in compliance with the MEPA 
Greenhouse Gas Policy and Protocol (“the Policy"*). The Policy requires projects to quantify 
carbon dioxide (Ctfy) emissions and identify measures to avoid, minimize or mitigate such 
emissions. The analysis. quantifies the direct and indirect CO2 emissions associated with the 
project's energy use (stationary sources) and transportation-related emissions {mobile sources). 
Since MassDOT has not selected a preferred joint/private-bui Id or layo ver facility alternative, the 
DEIR should assess GHG emissions associated with each alternative to allow for a comparison 
of potential GHG impacts. The GHG analysis should evaluate CO2 emissions for two scenarios 
as required by the Policy including 1) a Base Case and 2) a Build with Improvements Condition. 
In the case of the joint/private-build alternatives, the Build with Improvements alternative should 
include energy efficiency design measures in order to meet the Stretch Energy Code (Stretch 
Code), while the Base Case should he consistent with the applicable State Building Code in 
effect at the time the ENF was filed.3 MassDOT should meet with staff from the MEPA office, 
the Department of Energy Resources (DOER) Mid MassDEP prior to performing the GHG 
analysis to confirm modeling assumptions and methodology. 


The City of Boston has adopted the Stretch Code subsequent to its designation as a Green 
Community under the provisions of the Green Communities Act of2008. Therefore, the project . 
will be required to meet the applicable version of the Stretch Code in effect at the time of 
construction. The Stretch Code increases the energy efficiency code requirements for new 
construction (both residential and commercial) and for major residential renovations or additions 
in municipalities that adopt it. Projects may meet the Stretch Code requirement of 20-percent 
better energy efficiency than the State’s base energy code by either meeting the standard of 20- 
percent better than ASHRAE 90.1-2007, or by using a prescriptive energy code. The DEIR 
should demonstrate that the project can be designed to meet the Stretch Code requirements. As 
applicable, project elements will also be required to be Leadership in Energy' and Environmental 
Design (LEED) certifiable in accordance with Article 37 of the Boston Zoning Code. 


Direct stationary source CO* emissions include those emissions from the facility itself, 
such as boilers, heaters, and internal combustion engines. Indirect stationary source CQi 
emissions are derived from the consumption of electricity, heat or other cooling from off-slte 
sources, such as electrical utility or district heating and cooling systems. Mobile CO2 emissions 
include those emissions associated with vehicle use by employees, vendors, customers and 
others, and in the case of this project, diesel trains. The Policy requires proponents to use energy 
modeling software to quantify projected energy usage from stationary sources and energy 
consumption aid mobile source modeling software to predict transportation-related emissions. 
The DEIR should clearly state the types of modeling software used and emissions factors applied 
to GHG calculations. 


The GHG analysis should clearly demonstrate consistency with the objectives of MEPA 
review, one of which is to document the means by which MassDOT plans to avoid, minimize, or 
mitigate Damage to the Environment to the maximum extent feasible. The DEIR should state 


31 note that the Massachusetts State Building Code is slated for revision m mid-2013. 1 strongly encourage MassDOT to use the updated code 
when preparing the <SHO analysis. 
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modeling assumptions and explicitly note which GHG reduction measures have been modeled C-01.66 
and those that cannot be modeled due to the constraints of the modeling software. The DEIR (cont.) 
should include the modeling printout for each alternative and emission tables that compare Base 

Case emissions in tons with the Build with Improvements Condition showing the anticipated 

reduction in tons and percentage by emissions source (direct, indirect and transportation), The 

DEIR should include a cleat and complete listing of modeling inputs (e.g., R-values, U-values, 

efficiencies, lighting power density, etc.) for items such as equipment, walls, ceilings, windows, 

lighting, HVAC units, etc. for both the Base Case and Build with Improvements Condition. The 

DEIR should describe additional GHG reduction measures expected to provide further benefits, 

but are not currently quantifiable (e.g., building orientation, building commissioning, use of an 

energy management system, Energy Star equipment, and water conservation and wastewater 

reduction measures, etc.). The DEIR should also identify TDM measures proposed for each of 

the alternatives and the corresponding emission reductions expect®!. Other tables and graphs 

may also be included to convey the GHG emissions and potential reductions associated with 

various mitigation measures as necessary. 


The DEIR should use of the United States Energy Information Administration (EIA) C-01.67 
Commercial Buildings Energy Consumption Survey (CBECS) Energy Use Index (EUI) values as 
a benchmark for the EUI resulting from modeling both the Base Case and Build with 
Improvements scenarios. While not required per the GHG Policy, but required as part of Stretch 
Code compliance, I encourage MassDOT to calculate the EUI and then compare the modeled 
building”s EUI to those averages presented in the CBECS. This exercise is a helpful tool to 
understand the comparative improvements achieved for the proposed project and identifying 
potential modeling errors. 


The DEIR should include a draft Tenant Manual designed to influence future tenantsin (_9] 68 
the mixed-use space to fit-out and operate their spaces with sustainable and energy efficient 
designs and operating practices to reduce overall energy demand and GHG emissions. It remains 
unclear if the future occupation of die mixed use space will be owner-occupied, leased, or sold to 
future tenants for fit-out. However, it is assumed that future developer or tenants will require 
City of Boston building permits for their construction or fit-out, and will be required to comply 
with the Stretch Code adopted by the City. MassDOT should identify potential strategies that 
could be adopted as part of the jolufe'private development agreement to ensure that the GHG 
reduction goals modeled as part of the DEIR are met. These strategies may also form the basis 
for all third party lease agreements associated with the project. These strategies may include, but 
should not be limited to: identification of the core and shell features that are provided that allow tenant 
choices in energy-related fit-out (i.c., chilled water distribution capabilities, individual electric 
metering, the energy management systems (EMS) and other building features); requiring or 
encouraging tenants to adopt appropriate sustainable design, energy efficiency, water use, 
water pollution control, and TDM commitments to the extent feasible as part of their respective 
lease agreements. 


The GHG analysis should also include a renewable energy evaluation considering the use 
of wind power, solar or photovoltaic (PV) panels, geothermal power, or the purchase of green 
power. The DEIR should include a separate analysis to determine if PV systems (either ground- 
mounted or building-mounted) to off-set electric demand or for hot water heating purposes are 


C-01.69 


C-01.70 
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feasible in association with this project. This feasibility analysis should use online DOER and C-01.70 
Massachusetts Clean Energy Center (CEO) resources to calculate potential project cost, payback (cont.) 
periods and returns on investment, MassDOT should consider both first-party and third-party 

ownership/lease scenarios. The DEIR should state assumptions with regard to available area for 

PV equipment, efficiencies, etc, If feasible, I encourage MassDOT to commit to the use of PV. 

systems at their facilities. At a minimum, buildings should be “‘solar ready” to facilitate future 

installation of PV systems. If PV is not financially feasible, I request that the Proponent commit 

to revisit the PV financial analysis on a tegular timetable and to implement PV when the 

financial outcomes meet specified objectives. 


Because the project will generate in excess of 500,000 gpd of wastewater, the GHG C-01.71 
analysis must assess the GHG emissions associated with the conveyance and treatment of 
project-related wastewater. MassDOT should review the GHG Policy and data available on the 
MEPA webpage for guidance on how to complete this calculation. 


Finally, I encourage the Proponent to also consider the qualitative GHG reduction C-01.72 
benefits that could be gained through commitments to preferred parking for hybrid vehicles and 
electric vehicle charging stations. More information on the opportunities associated with electric 
vehicle infrastructure can be found at the following websites: 


http://www.afdc, energy.gov/afdoTuels/eleotrici tv, html and 
http://www.oregon.aov/ODOT/HtVT/OIPP/docs/EVDeployGuidelines3-l.pdf, EEA staff can 
also provide additional information on the implementation of electric vehicle charging 
infrastructure initiatives in Massachusetts. 


The DEIR should Include an assessment of GHG emissions generated by mobile sources 
using data gathered as pari of the mesoseale analysis. The DEIR should clearly state modeling 
assumptions, particularly regarding diesel train operations, potential idling times at South Station 
or layover facilities. For vehicular traffic, the DEIR should use traffic volume, delay and speed 
data along with emissions factors (as described in the Policy) for a No-Build existing condition, a 
future (2025 and 2040) Build condition and a future (2025 and 2040) Build with Mitigation 
condition. The DEIR should describe mitigation measures implemented as part of the futuré 
Build with Mitigation condition modeling. These measures may include, but should not be 
limited to, improvements to roadway operations, physical roadway infrastructure upgrades, 
implementation of a TDM program, railroad operations improvements and use of COi reduction 
technologies. 


C-01.73 


Historic Resources 


The DEIR should include the results of any consultations conducted with the MHC in C-01.74 
accordance with State Register Review (950 CMR 71.00) and Section 106 of the National 
Historic Preservation Act of 1966 (36 CFR Part 800), While the ENF included a summary of C-01.75 
historic resources potentially affected by the project the DEIR should expand this summary to 
identify potential historic or archaeological resources listed on the Registers or Inventory located 
on the site of, and within the vicinity of, the Widett Circle layover facility alternative. The DEIR 
should also identify the Area of Potential Effect (APE) for the project for both historic and 
archaeological resources Mid identify and evaluate historic and archaeological resources therein. 


C-01.76 
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Reconnaissance surveys for historic or archaeological resources within each designated APE ¢.qi 76 
should he prepared in a manner consistent with that described in the ENF and in consultation (cont ) 
with MHC. 

As noted in the MHC comment letter, the DEIR should take into account the potential C-01.77 


visual, atmospheric, and physical effects (shadow and wind) that the proposed development 
alternatives may have on surrounding historic properties, The DEIR must also consider the 
effect of the proposed demolition of the USPS General Mail Facility mid the potential physical 
effects of construction-related vibration and methodology on the South Station Head House. 
Studies should also be performed to evaluate the potential effects of the proposed layover C-01.89 
facilities alternatives on nearby historic properties. 


¢_0178, 


Impacts associated with the project may be unavoidable, MassDOT should work with C-01.80 
MHC and interested parties, such as the Boston Landmarks Commission, to develop appropriate 
mitigation measures to minimize or mitigate impacts to historic resources. The DEIR should 
include possible mitigation measures to be considered as part of the State Register and Section 
106 Review processes, This may include the preparation of a Memorandum of Agreement 
(MOA) between affected parties. 


Hazardous Materials 


According to the ENF, MassDOT has initiated a Phase 1 Environmental Site Assessment ¢_ 9, 9; 
(ESA) to identify any recognized environmental conditions associated with the South Station 
terminal, the USPS General Mail Facility and the alternative layover sites. The project will 
likely require reviews relative to the MCP given the historic uses within the project area. T he 
DEIR should summarize the results of the Phase | ESA; and include all the alternative layover 
sites identified in this scope as part of the assessment. Based upon the results of the Phase I 
ESA, the DEIR should identify any MCP-regulated environmental conditions and list 
recommendations for further evaluation or testing to be conducted as part of a future Phase II 
ESA (if warranted). The DEIR should discuss how MCP-regulated conditions may impact 
construction techniques (i.c., dewatering, foundation types, etc,) or potential site infrastructure 
(e.g., groundwater and storm water management). The DEIR should identify any State permits 
related to solid and hazardous waste mitigation at both the South Station and alternative layover C-01.83 
facility locations. 


C-01.82 


Construction Period 


The project must comply with MassDEP's Solid Waste and Air Pollution Control C-01.84 
regulations, pursuant to M.G.L. e,4th §54. MassDOT should consult the MassDEP comment 
letter with regard to regulatory requirements and potential mitigation measures to be 
implemented during the construction period. Specifically, the MassDEP comment letter has 
provided significant information with regard to solid waste management during the construction 
period, recycling of construction and demolition (C&D) waste, asbestos removal requirements, 
and handling of asphalt, brick and concrete (ABC) associated with demolition activities. The G_1 95 
ENF indicated that MassDOT will incorporate recycling initiatives within demolition plans for 
the USPS General Mail Facility. The DEIR should include a discussion ofMassDOFs _* 
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recycling goals for solid waste generated as part of Ore projects construction and how demolition C-01.85 
actitivies will comply with the goals of the Massachusetts Solid Waste Master Plan. This 
information may be included as part of a larger draft Construction Waste Management Plan for 
the project. 


(cont.) 


The DEIR should also describe potential project site construction period impacts C-01.86 
(including but not limited to traffic management, materials management, parking, air quality and 
noise impacts, and other items as they related to the construction period) and analyze and outline 
feasible measures that can be implemented to eliminate or minimize these impacts. The DEIR 
should include a draft Construction Management Plan (CMP) to demonstrate how construction 
period impacts will be mitigated. Specifically, the DEIR should identify truck traffic routes 
associated with construction traffic, staging areas, and how safe pedestrian, bicycle and vehicle 
access to South Station will be maintained throughout the construction period for each proposed 
project phase. Depending upon the results of the HAS, the project may require work at a number 
of off-site intersections and roadways to mitigate project-related traffic impacts, 'fhe DEIR 
should present a conceptual plan with a list of BMPs that could be selected by project contractors 
to reduce construction related environmental impacts for these roadway improvement projects. 
These BMPs should focus on erosion and sedimentation controls, staging areas, traffic 
management, and air/noise pollution. The DEIR should also discuss potential construction- 
period dewatering activities mid related permitting requirements. 


I encourage MassDOT to continue to develop staging and construction period access C-01.87 
plans in collaboration with the City of Boston, Amtrak, the MBTA and other landowners as 
required. The DEIR should also describe how Amtrak, MBTA commuter rail and light rail, bus, 
and freight service will be modified and accommodated during project construction (on a per 
phase basis) for both the South Station Site and construction of selected layover facilities, as _ 
applicable. 


The CMP should include appropriate erosion and sedimentation control BMPs. These C-01.88 
erosion and sedimentation controls should be implemented and maintained in accordance with 
the Stormwater Pollution Prevention Plan prepared in accordance with the NPDES Construction 
General Permit requirements. MassDOT is advised that, if sources oil and/or hazardous material 
(OHM) are identified during the implementation of the project, notification pursuant to the MCP 
(310 CMR 40.0000) must be made to MassDEP, if necessary. 


In accordance with MassDOT! s GreenDOT Policy Directive, contractors are required to 
install emission control devices on all off-road vehicles in an effort to reduce emissions of 
volatile organic compounds (VOCs), carbon monoxide (CO) and particulate matter (PM) from 
diesel-powered equipment. Off-road vehicles are required to use ultra-low sulfur diesel fuel 
(ULS D). I also encourage MassDOT to implement the use of recycled materials in pavement in C-01.90 
accordance with MassDOT! s Sustainable Design and Construction Best Practices, 


C-01.89 


Mitigation 


The ENF did not include draft Section 61 Findings for cach anticipated State Agency 


Action. The DEIR should include a separate chapter summarizing proposed mitigation ca 
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measures. This chapter should also include draft Section 61 Findings for each permit to be C-01.91 
issued by State Agencies. The DEIR should contain clear commitments to implement these (cont.) 
mitigation measures, estimate the individual costs of each proposed measure, identify the parties 

responsible for implementation, and a schedule for implementation. The DEIR should clearly 

indicate which mitigation measures will be constructed or implemented based upon project 

phasing, either tying mitigation commitments to overall project square footage/phase or 

environmental impact thresholds, to ensure that measures are in place to mitigate the anticipated 

impact associated with each development phase. 


In order to ensure that all GHG emissions reduction measures adopted by MassDOT in 
the Build with Improvements Condition are actually constructed or performed by the MassDOT 
or third-party developers, I require proponents to provide a self-certification to the MEPA Office 
indicating that all of the required mitigation measures, or their equivalent, have been completed. 
Specifically, I wilt require, as a condition of a Certificate approving an FE1R (or Supplemental 
FEIR if necessary), that following completion of construction for each project phase, MassDOT 
(or a third-party developer) provide a certification to the MEPA Office signed by an appropriate 
professional (e.g., engineer, architect, transportation planner, general contractor) indicating that 
the all of the mitigation measures proposed in the FEIR have been incorporated into the project. 
Alternatively, MassDOT or a third-party developer may certify that equivalent emissions 
reduction measures that collectively are designed to reduce GHG emissions by the same 
percentage as the measures outlined in the FEIR, based on the same modeling assumptions, have 
been adopted. The certification should be supported by plans that clearly illustrate where GHG 
mitigation measures have been incorporated. For those measures that are operational in nature 
(i.e. TDM, recycling) MassDOT or the third-party developer should provide an updated plan 
identifying the measures, the schedule for implementation and how progress towards achieving 
the measures will be obtained. The commitment to provide this self-certifieation in the manner 
outlined above should be incorporated into the draft Section 61 Findings included in the DEIR. 


C-01.92 


Responses to Comments/Circulation 


The DEIR should contain a copy of this Certificate and a copy of each comment letter 
received, In order to ensure that the issues raised by commentera are addressed, the DEIR should 
include direct responses to comments to the extent that they are within MEPA jurisdiction. This 
directive is not intended to, and shall not be construed to. enlarge the scope of the DEIR beyond 
what has been expressly identified in this certificate. 


C-01.93 


The Proponent should circulate the DEIR to those parties who commented on the ENF, to 
any State Agencies from which the Proponent will seek permits or approvals, and to any parties 
specified in section 11.16 of the MEPA regulations, A copy of the DEIR should be provided to 
DOER. A copy of the DEIR should be made available for review at the nearest neighborhood 
branches of the Boston Public Library. 


C-01.94 


April 19.2013 
Date 
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Comments received: 


03/22/2013 
04/01/2013 
04/01/2013 
04/01/2013 
04/01/2013 
04/04/2013 
04/04/2013 
04/04/2013 
04/04/2013 


04/05/2013 
04/05/2013 
04/08/2013 
04/08/2013 
04/08/2013 
04/08/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/09/2013 
04/11/2013 


RKS/HSJ/hsj 


Nathaniel Curtis 

Stephen H. Kaiser 

James RePass 

Robert J. La Tremouilte 

John A. Businger (with attachments) 

Jay Demasi 

A Better City 

Ellen Altman 

Boston Redevelopment Authority, Boston Transportation Department, and Boston 
Energy and Environment Department (joint letter) 
Massachusetts Office of Coastal Zone Management 

Frank DeMasi 

Joel Weber II 
Brad Bellows 

Boston Department of Public Works 

Representative Elaine C, O’Brien, Connecticut 61‘ Assembly District 
City of Cambridge 

Seaport Transportation Management Association 
Massachusetts Division of Marine Fisheries 

Sierra Club 

Association for Public Transportation 

Massachusetts Department of Environmental Protection - NERO 
Massachusetts Bus Association 

Massachusetts Historical Commission 

Wig Zamore 

Massachusetts Water Resources Authority 

WalkBoston 

Boston Water and Sewer Commission 

The Boston Harbor Association 

Harvard University 

495/MetroWest Partnership 

Stephen R Kaiser (2™ letter) 

Representative Frank L Smizik. Massachusetts 15'* Norfolk District 
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“The Commonwealth of Massachusetts 


HOUSE OF REPRESENTATIVES 
STATE HOUSE, BOSTON 02133-1054 
FRANK I. SMIZIK CHAIRMAN 
15th NORFOLK DISTRICT House Committee on: 
ROOM 274, STATE HOUSE Global Warming and Climate Change 


Tel. (617) 722-2676 
E-Mail : Frank.Smizik®MAhouse.gov 


Secretary Richard K. Sullivan, Jr. REC FIV ig q 


Executive Office of Energy and Environmental Affairs 
MEPA Office, Holly Johnson, Analyst 


100 Cambridge Street APR 1 1 Iws 


Suite 900 


Boston MA 02114 
| MEPA 


Attention: Holly Johnson, MEPA Analyst 
EEA# 15028 


Dear Ms. Johnson, 


I am submitting these comments on the South Station Expansion project in order to express 
my concerns about the failure to include the North South Rail Link (NSRL) track connection 
between North Station and South Station in state plans. 


As you know, riders are currently required to leave their passenger train when they reach 
Boston from the north or south, instead of being able to go straight through on the same 
train in the direction they are headed. An investment in rail infrastructure that connects the 
two stations is vital. This would increase ridership on Amtrak and promote economic 
growth along the Northeast corridor. Additionally, as former Governor Michael S Dukakis 
has stated, the NSRL project would take sixty thousand cars off the road every day. 
Reducing automobile usage would help lower the dangerous greenhouse gas levels 
presently being emitted by automobile traffic in the Boston area. 


New plans for station improvements have not included any rail tracks for the North South 
Rail Link. Both North and South Station are dose to or above capacity. The South Station 
proposal, which has undergone a planning study, will cost in excess of $200 million dollars. 
However, some of the current problems would be solved if the NSRL were constructed and 
all of our passenger rail systems were integrated and streamlined. 


In a letter signed by 21 House and Senate members, including myself, we identified that 
North and South Station require extensive renovations. I absolutely support these plans, but 
it must include the NSRL. (see attached Exhibit 1) In recent years there has been growth in 
ridership of the Downeaster service into Boston from New Hampshire and Maine. There is 
also increased traffic from Boston to New York and other points south. It is clear that 
connecting the North and South Station will enhance growth while lessening automobile 
traffic. The NSRL is also critical to the development of high speed rail in the Northeast 
corridor. 
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Innovation and forward vision should include looking north to Maine and eventually to P-01.1 
Montreal. Providing increased service throughout the Northeast corridor is a sensible (cont.) 
economic and environmental strategy that will serve the Boston area well. 


There has been some opposition by people who simply don't support rail. For several years 
they have inflated the estimates of the cost of the NSRL. The South Station study does not 
use any hard facts to back up the decision not to include the NSRL, but instead relies on 
arguments made by opponents. That is not the way to make a decision. Any reasonable 
initial cost will more than pay for itself through increased economic activity. 


Evidence of the support of the NSRL includes a September 13, 2012 letter written by then 
U.S Senator John Kerry. [Attached as exhibit 2}. He stated: 


"The NSRL will improve efficiency and affordability for local commuters and 
regional passengers. By offering a viable alternative to traveling by car, it will also 
have a positive impact on the environment." 


A month later five Massachusetts Congressmen also support the NSRL. In a letter [attached 
as Exhibit 3), they wrote: 


"There is certainly a local benefits to connecting North and South stations. Currently 
commuters traveling between North and South Stations must disembark their train 
and then either take a Taxi, make light rail connections or walk from one station to 
the other. Given Boston’s geography making this journey through congested 
downtown city streets take much longer than one would expect. The situation is far 
from ideal and ought to be addressed.” 


Similar letters were sent at this time by Martin Meehan, Chancellor of Umass Lowell [See 
Attached Exhibit 4); Patrick Moscaritolo of the Greater Boston Convention and Visitors 
Bureau [see attached Exhibit 5); and Braintree Mayor Joseph C. Sullivan [see attached 
Exhibit 6). 


Many leaders support this proposal. We believe Massachusetts officials must begin to put P-01.2 
the NSRL in their present and future plans, with the goal of having the Federal Government 
help provide funding. This project is vital to our economy and our environment. 


Thank you for ioe 


Chairman Frank |. Smizik 
Chair, Committee on Climate Change 
15 Norfolk District 


State of Connecticut 


HOUSE OF REPRESENTATIVES 
STATE CAPITOL 
HARTFORD, CONNECTICUT 06106-1591 


REPRESENTATIVE ELAINE C. O'BRIEN ASSISTANT MAJORITY WHIP 


SIXTY-FIRST ASSEMBLY DISTRICT 
—_—— VICE CHAIRMAN 
LEGISLATIVE OFFICE BUILDING APPROPRIATIONS COMMITTEE 
ROOM 4010 
HARTFORD, CT 06106-1591 MEMBER 
COMMERCE COMMITTEE 
CAPITOL: 660-240-0585 TRANSPORTATION COMMITTEE 


TOLL FREE: 1-S00-842-8267 
FAX: 860-240-0206 


E-MAIL: Elaine.Obrien@cga.ci gov 


April 8, 2013 


Secretary Richard K Sullivan Jr. 

Executive Office of Energy and Environmental Affairs 
100 Cambridge Street #900 

Boston, MA 02114 


Dear EEA Secretary Sullivan, 


I am pleased to note in the document that the commonwealth of Massachusetts supports P02] 
Inland route service to New York, via Worcester, Springfield, Hartford, and New Haven. 

As a member of* the Transportation Committee for the State of Connecticut I support the 

inland route service and would like to see 8 trips per day as soon as possible. This would 

allow Connecticut riders to enjoy significantly improved intercity service, and provide a 

shot in the arm for the economies of Worcester, Springfield, Hartford, and New Haven. 


Currently Amtrak runs 6 trips a day from New Haven to Springfield, but there is only 1 P- -92.2 
trip per day from Springfield to Boston, thereby making it impossible for commuters to 

utilize the line. The recent acquisition by the Commonwealth of trackage rights from * 

CSX, and the relocation by CSX of their freight yard out of Boston to Worcester will 

allow for the development of an adequate multi track service in the Western rail corridor 

approaching Boston, replacing the single track constraint which has frustrated inland 

Route advocates for decades. 


This is the chance to get it right. For that reason it is alarming to see proposals to P_ 973 
consider constraining the western rail corridor with inefficient mid day storage of 

commuter equipment which could clog the corridor and constrain the development of a 

multi rail West Station to facilitate intercity service not only to South Station, which I 

support, but also to North Station, with tire possibility of continuing service on the 

popular Downeaster service to New Hampshire and Maine, This, along with passenger 

rail service up the Connecticut River corridor to Vermont, would facilitate significant 

progress in achieving intercity passenger rail service connecting all of the New England 

states to the New York City economy. 


SERVING EAST GRANBY, SUFFIELD, WINDSOR 


I support the proposal to expand South Station, but it must be recognized that it will take 
a long time to achieve, and when complete, will quickly fill with new Intercity passenger 
rail service ftom the growing Shore route, and growing commuter rail services in 
Southeastern Massachusetts. 


To provide adequately for the needs of Central and Western Massachusetts and -02.4 
Connecticut, it is essential that the CSX Allston rail yard be replaced with a multitrack 

New West Station to provide service from the west to North Station as well as South 

Station. 


I urge FRA, AMTRACK, and MASSDOT to provide adequate service in the near future 

for Central and Western Massachusetts citizens by providing a West station, and locate P-02.5 
any needed mid day storage for South Station Commuter Rail in the more efficient , 
locations identified in the ENF located closer to South Station and not encumbering the 
improvement of western corridor services. 


Sincerely, 


Clin. CO Baw 
Elaine O’Brien 

State Representative, 61s' District 
Legislative Office Building, Room 4010 
300 Capitol Avenue Hartford, CT 06106 
Phone: (860) 240-8500 


Commonwealth of Massachusetts g& 


Division of Marine Fisheries =: 
251 Causeway Street, Suite 400 


Boston, Massachusetts 02114 
(617)626-1520 : 
Director fax (617)626-1509 DevaT Patrick 


Governor 
Timothy P. Murray 
Ll Governor 
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April 9,20 13 Richard K, Sullivan, Jr. 
Secretary 
Secretary Richard K. Sullivan, Jr. Mary B. Griffin 


Commissioner 


Executive Office of Energy and Environmental Affairs (EEA) 
Attn: Holly Johnson, 

100 Cambridge Street, Suite 900 

Boston MA 02114 


Re: EEA# 15028 South Station Expansion Project ENF 
Dear Secretary Sullivan, 


MarineFisheries has reviewed the above mentioned project with regard to its impacts to marine fisheries 
resources and habitats. 


South Station and the post office building are adjacent to the Fort Point Channel The Fort Point Channel _ 
is considered habitat for larval settlement and juvenile development of winter flounder 
(Pseudopleuronectes americanus) and may serve as refuge for migrating diadromous fish. 


v-03.1 


To our knowledge the proposed project will not include any work in the waterway, therefore we have no 
resource concerns with the proposed project at this time. 


Thank you for considering our comments. Please call Tay Evans if you have any questions about this 
review at 978-282-0308 x. 168 or tay.evans@state.ma.us. 


Sincerely, 


Paul J. Diodati 
PD/te 


Ce: 

R. Lehan (DFG) 

K. Ford (DMF) 

T. Evans (DMF) 

M. Rousseau (DMF) 

R. Titmuss (Bourne Consulting) 
K. Glenn (CZM) 

E. Reiner (EPA) 


MassDEP Commonwealth of Massachusetts 
Executive Office of Energy & Environmental Affairs 


Department of Environmental Protection : 


Northeast Regional Office + 2058 Lowell Street, Wilmington MA 01887 * 978-684-3200 


DEVAL L PATRICK . RICHARD K. SULLIVAN JR. 
Governor Secretary 
TIMOTHY P. MURRAY : . KENNETH L. KIMMELL 
Lieutenant Govemor Commissioner 


April 9, 2013 


Richard K. Sullivan Jr., Secretary 


Executive Office of , ; : RE: Boston 

Energy & Environmental Affairs South Station Expansion Project 
100 Cambridge Street Summer Street and Atlantic Avenue 
Boston MA, 02114 EEA# 15028 


Attn: MEPA Unit 
Dear Secretary Sullivan: 


The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the 
Environmental Notification Form (ENF) submitted by the Massachusetts Department of 
Transportation for the expansion of Boston’s South Station on 49 acres, including the U.S. Postal 
Service facility in Boston to facilitate the expansion of intercity and high speed rail service (EEA 
#15028). The project includes the addition of up to seven tracks and platforms with a new, 215,000 
square foot (sf) passenger concourse and amenities. Larger rail layover space will be needed to 
accommodate this expansion. Three alternative layover sites at ‘the BTD Tow Lot Site, the Beacon 
Park Yard, and Readville — Yard 2 are considered as part of this project. In addition, there is a 
potential for development on adjacent land as well as above the expanded South Station facilities. 
This project is categorically included for the preparation of an environmental impact report, 
MassDEP provides the following comments. 


Wastewater 

The ENF states that there is sufficient capacity in the existing collection system to a) ‘ 
accommodate the estimated 567,000 gallons per day (gpd) of new wastewater flow, which will : 
increase the wastewater discharge to 598,000 gpd from the project site. Since new flows from the 

site will be greater than 50,000 gpd, a sewer extension/connection permit will be required for the 

project. Additional information on the sewer extension and connection regulations is available on 

the MassDEP website: http;//www_.mass,goy/dep/service/regulations/3 l4cmr07.pdf, Flows 

from the entire project must be included in the MassDEP Sewer Connection Permit Application. 
Wastewater generated by the project will discharge into the City of: Boston’s sewer system and 
ultimately flow to the MWRA’s Deer Island Wastewater Treatment Facility. 


This information Is available In alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5761. TDD# 1-866-S39-7622 or 1-617-574-6856 
MassDEP Websile: www.mass.goyidep 
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MassDEP collaborates with MWRA and its member communities, (including Boston), in 
implementing a flow control program in the MWRA regional wastewater system to remove 
extraneous clean water, which is referred to as infiltration/inflow (I/I) from the sewer system. 
Proponents adding significant new wastewater flow participate in the. I/I reduction effort to 
ensure that the additional wastewater flows from their projects are offset by the removal of I/I. 
In accordance with the provisions of the MassDEP policy on I/I mitigation requirements in 


MWRA communities (available  at____http://www.mass.gov/dep/water/laws/mwraii09,pdD. . ‘I/I 


mitigation is a required element of a MassDEP sewer connection permit for projects which ° 


generate greater than 15,000 gallons per day of wastewater flow where a project exceeds any 
MEPA threshold for an EIR or if the project has a significant risk of creating conditions leading 
to a sanitary sewer overflow. Given the scope and impacts of the proposed proj ect, and the need 
for I/I mitigation, the proponent should arrange to meet with MassDEP and the City of Boston to 
develop a plan to meet the mitigation requirements of the MassDEP I/I Policy. 


The ENF has not considered a contribution to the Boston Water and Sewer Commission 
Sewer Separation program, as there is no information on I/I removal projects within the project’s 
wastewater service area. 


Chapter 91- Waterways Program 

The ENF correctly identifies jurisdictional and landlocked tidelands within the project 
areas, and presents an outline of Chapter 91 permitting scenarios related to three schematic 
development alternatives at South Station. While the ENF is generally accurate in describing 
these scenarios, the permittability of any of the alternatives will ultimately be determined based 
on the specific uses, layout, design, and public benefits associated with a concrete proposal. 
Alternative 1, involving only transportation infrastructure-related improvements, is the most 
straightforward alternative with respect to permitting requirements. As a Nonwater-dependent 
Infrastructure Facility, Alternative 1 would be subject to the specific standards applicable to 
infrastructure projects, at 310 CMR'9.55 rather than the setbacks, site coverage, height, and use 
restrictions applicable to other nonwater-dependent use projects. Alternatives 2 and 3 are likely 
to involve more complicated permitting issues that are difficult to comment upon without more 
detailed development proposals. For example, while a Chapter 91l-compliant alternative, such as 
Alternative 2, may be theoretically possible, it also is possible that a development of that scale 
ultimately requires an amendment of the Fort Point Channel Municipal Harbor Plan because site 
constraints caused by the infrastructure component preclude a feasible development project that 
meets all regulatory requirements. MassDEP looks forward to working with MassDOT as _ the 
infrastructure improvements and other development at South Station continue to take shape. 


Greenhouse Gas Emissions 

The Massachusetts Clean Energy and Climate Plan 2020 estimates that MEPA project 
reviews will contribute by reducing approximately 100,000 Metric Tons of C0, equivalent by 
2020. Therefore, MassDEP encourages the proponent to fully consider renewable energy and 
promising energy efficiency measures in the EIR. Once considered, commitments should be 
made to adopt as many of the technically feasible and cost-effect energy efficient designs and 
equipment as possible. The US Department of Energy, Energy Efficiency and Renewable Energy 
(EERE) website estimates that a whole building approach to designing energy systems would 
achieve energy savings of about 30 percent beyond those obtainable by focusing solely on 
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individual building components. The EERE and its partners provide Advanced Energy Design 
Guides for achieving energy savings of about 30 percent over ANSI/ASHRE/IESNA Standard 
90.1-1999, In addition, there are design guides for 50 percent energy savings for some building 
categories (e.g. small-to-medium office buildings, K-12 schools, mid-box retail), which may 
provide additional guidance on effective energy efficiency measures and designs. 


’The proposed project is subject to the MEPA Greenhouse Gas Emissions Policy and 
Protocol (Policy) as amended on May 5, 2010. Since an EIR is required, a GHG analysis for the 
project will need to be prepared to understand the project’s energy efficient designs to reduce 
greenhouse gas emissions consistent with the MEPA Greenhouse Gas Emissions Policy and 
Protocol. 


The ENF estimates that this project will require almost 600,000 gallons of water per day 
and generate a comparable volume of wastewater. Accordingly, since this project would 
consume more than 300,000 gallons of water per day, the proponent is required to model the 
GHG emissions associatéd with water and wastewater treatment. As with other direct and indirect 
energy sources, the GHG analysis should estimate the reductions achievable with water 
conservation measures that would be incorporated into the project design. Mitigation measures for 
water and wastewater beyond the infiltration and inflow (I/I) removal from sewer mains for 
wastewater permitting also may be considered. 


Air Quality — Mobile Source 

These comments pertain to the proposed project’s mobile source air quality impacts, The 
ENF estimates that the project will generate 4,500 new vehicle trips per day under the highest 
range alternative number 3 which exceeds MassDEP’s review threshold of 3,000 daily trips for 
mixed use development requiring an air quality mesoscale analysis of project related emissions. 
The purpose of the mesoscale analysis is to determine to what extent the proposed project trip 
generation will increase the amount of volatile organic compounds (VOCs) and nitrogen oxides 
(NOx) in the project study area. The proposed project also is subject to the MEPA Greenhouse 
Gas Emissions Policy and Protocol (Policy) as amended on May 5, 2010. The Policy requires 
the project proponent to quantify project-related carbon dioxide (COz) emissions and identify 
measures to avoid, minimize, and mitigate these emissions. The mesoscale analysis also should 
be used for this purpose. The analysis must compare the indirect emissions from transportation 
sources under future No Build, Build, and Build with Mitigation conditions once the Build 
Alternative is determined in a draft environmental impact report (DEIR). The DEIR should 
include the results of the mesoscale analysis for VOC, NOx, and COz emissions under these 
conditions. 


MassDEP recognizes the project importance in expanding south and _ south west 
commuter rail service as well as regional intercity connections for each of the three alternatives 
under consideration. MassDEP also recognizes the potential trip generation associated with all 
of the build alternatives contained in the ENF. Accordingly, the DEIR should explore all 
reasonable opportunities for trip reduction and management tailored to the specific needs of 
employees and patrons with particular emphasis on transit connections as well as bicycle and 
pedestrian infrastructure and amenities. Mitigation of project related traffic should be determined 
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through a combination of local and regional roadway improvements,, robust transportation 
demand management (TDM), and progressive parking management. 
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MassDEP recommends that the DEIR consider the following measures: 


« 


Charge market price for parking spaces used by single occupant vehicle (SOV) drivers. 
Proponents can charge a fee to those who drive alone, while keeping parking free for 
bus, transit, carpool or vanpool. 

Offer parking cash-out incentives to employees whose parking is provided. This 
strategy encourages employers/tenants to provide employees with an option for 
compensation for not utilizing dedicated parking spaces, thus encouraging employees to 
seek alternative modes of transportation such as walking, biking, carpooling, or taking 
public transit to work, 

Improve proposed bicycle parking by providing both short and long’ term 
accommodations as appropriate for project employees and patrons. Bicycle parking 
should be secure, convenient, weather protected, and sufficient to meet demand. 

Work with Boston officials to support and fund as necessary, off-site, improved bicycle 
access to the project site, including the use of the most recent MassDOT Design 
Guidelines or engineering judgment, as appropriate. 

Offer alternative work schedules to employees as well as staggered work shifts, where 
appropriate, to reduce peak period traffic volumes. 

Provide direct deposit for employees. 

Participate in the EPA SmartWay Transport Program. SmartWay is a_ voluntary 
program that increases energy efficiency and reduces greenhouse gas emissions. 

Provide a guaranteed ride home to those employees who regularly commute by transit, 
bicycle, or vanpool to the site and who have to leave work in the event of a family 
emergency or leave work late due to unscheduled overtime. 

Establish infrastructure that provides publicly available electric vehicle charging 
facilities. ‘ : 
Provide electronic signage displaying shuttle and transit schedule information. 

Hire an employee transportation coordinator to administer the parking management 
program. A coordinator can act as a point of contact for the various tenants within a 
given development, help enforce the parking requirements, and carry out any other day- 
to-day tasks and strategies from the rest of the list above. 

Explore shared parking opportunities to take advantage of the varying parking demand 
periods of nearby facilities. 


Recommended. Construction Period Air Quality Mitigatio asures 


Diesel emissions contain fine particulates that exacerbate a number of heath conditions, 


such as asthma and respiratory ailments. MassDEP recommends that the proponent work with 
its staff to implement construction-period diesel emission mitigation, which could include the 
installation of after-engine emission controls such as oxidation catalysts or diesel particulate 
filters, or the use of construction equipment that meet Tier 3 or Tier 4 emission standards for 
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non-road construction equipment. Additional information is available on the MassDEP website: 
http://www. massegou/dep/air/diesel/conretro.pdf_, In, addition, project contractor(s) are required 
to use ultra low diesel fuel (ULSD) in their off-road construction equipment in conjunction with 
after-engine émission controls. 


Requi itigation Measures: Compliance with the Massac i egulatio 

The ENF acknowledges the Massachusetts Idling regulation (310 CMR 7.11) which 
prohibits motor vehicles from idling-their engines more than five minutes unless the idling is 
necessary to service the vehicle or to operate engine-assisted power equipment (such as 
refrigeration units) or other associated power. The DEIR should address how the project will 
ensure compliance with the regulation, Questions regarding this regulation should be directed to 
Julie Ross of MassDEP at 617-292-5958. 


Recycling Issues 

The project includes demolition and reconstruction, which will generate a_ significant 
amount of construction and demolition (C&D) waste. Although the ENF has not made a 
commitment to recycling construction debris, -MassDEP encourages the project proponent to 
incorporate C&D recycling activities as a sustainable. measure for the project. The proponent also 
should be aware of that certain materials are restricted from disposal, pursuant to 310 CMR 
19,017 and that demolition activities must comply with both Solid Waste and Air Pollution 
Control regulations, pursuant to M.G.L. Chapter 40, Section 54, which provides: 


“Every city or town shall require, as a condition of issuing a building permit or license 
for the demolition, renovation, rehabilitation or other alteration of a building or structure, that the 
debris resulting from such demolition, renovation, rehabilitation or alteration be disposed of in a 
properly licensed solid waste disposal facility, as defined by Section one hundred and fifty A of 
Chapter one hundred and eleven, Any such permit or license shall indicate the location of the 
facility at which the debris is to be disposed. If for any reason, the debris will not be disposed as 
indicated, the permittee or licensee shall notify the issuing authority as to the location where the 
debris will be disposed. The issuing authority shall amend the permit or license to so indicate.” 


For the purposes of implementing the requirements of M.G.L. Chapter 40, Section 54, 
MassDEP considers an asphalt, brick, and concrete (ABC) rubble processing or recycling facility, 
(pursuant to the provisions of Section (3) under 310 CMR 16.05, the Site Assignment regulations 
for solid waste management facilities), to be conditionally exempt from the site assignment 
requirements, if the ABC rubble at such facilities is separated from other solid waste materials at the 
point of generation. In accordance with 310 CMR 16.05(3), ABC can be crushed on-site with a 
30-day notification to MassDEP. However, the asphalt is limited to weathered bituminous 
concrete, (no roofing asphalt), and the brick and concrete must be uncoated or not impregnated 
with materials such as roofing epoxy. If the brick and concrete are not clean, the material is 
defined as construction and demolition (C&D) waste and requires either a Beneficial Use 
Determination (BUD) or a Site Assignment and permit before it can be crushed. 


Pursuant to the requirements of 310 CMR 7.02 of the Air Pollution Control regulations, if 
the ABC crushing activities are projected to result in the emission of one ton or more of 
particulate matter to the ambient air per year, and/or if the crushing equipment employs a diesel 
oil fired engine with an energy input capacity of three million or more British thermal units per 
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hour for either mechanical or electrical power which will remain on-site for twelve or more 
months, then a plan application must be submitted to MassDEP for written approval prior to 
installation and operation of the crushing equipment. 


In addition, if significant portions of the demolition project contain asbestos, the project 
proponent is advised that asbestos and asbestos-containing waste material are a special waste as 
defined in the Solid Waste Management regulations, (310 CMR _ 19.061). Asbestos removal 
notification on permit form ANF 001 and building demolition notification on permit form AQ06 
must be submitted to MassDEP at least 10 working days prior to initiating work. Except for vinyl 
asbestos tile (VAT) and asphaltic-asbestos felt and shingles, the disposal of asbestos containing 
materials within the Commonwealth must be at a facility specifically approved by MassDEP, 
(310 CMR _ 19.061). No asbestos containing material including WAT, and/or asphaltic-asbestos 
felts or shingles may be disposed at a facility operating as a recycling facility, (310 CMR 16.05). 
The disposal of the asbestos containing materials outside the jurisdictional boundaries of the 
Commonwealth must comply with all the applicable laws and regulations of the state receiving 
the material. 


The demolition activity also. must conform to current Massachusetts Air Pollution 
Control regulations governing nuisance conditions at 310 CMR 7.01, 7.09 and 7.10. As_ such, 
the proponent should propose measures to alleviate dust, noise, and odor nuisance conditions, 
which may occur during the demolition. Again, MassDEP must be notified in writing, at least 10 
days in advance of removing any asbestos, and at least 10 days prior to any demolition. work. 
The removal of asbestos from the buildings must adhere to the special safeguards defined in the 
Air Pollution Control regulations, (310 CMR 7.15 (2)). 


In addition to paper, glass, plastics, waste oil, and cardboard, MassDEP would appreciate 
and encourage a commitment to innovative recycling of the waste stream. Facilitating future 
waste reduction and recycling and integrating recycled materials into the project are necessary to 
minimize or mitigate the long-term solid waste impacts of this type of development, The 
Commonwealth’s waste diversion strategy is part of an integrated solid waste management plan, 
contained in The Solid Waste Master Plan that places a priority on source reduction and 
recycling. Efforts to reduce waste generation and promote recycling have yielded significant 
environmental and economic benefits to Massachusetts> residents, businesses and municipal 
governments over the last ten years. Waste diversion will become even more important in the 
future as the key means to conserve the state’ s declining supply of disposal capacity and stabilize 
waste disposal costs. ‘ . 


In revising the Solid Waste Master Plan, MassDEP is advancing a goal to divert 450,000 
tons of food waste from landfills and incinerators by 2020. In the ‘future, large-scale food waste 
generators will be banned from landfilling or incinerating food waste. As the lead state agencies 
responsible for helping the Commonwealth achieve its waste diversion goals, MassDEP and 
EEA have strongly supported voluntary initiatives to institutionalize source reduction and 
recycling into their operations. Adapting the design, infrastructure, and contractual requirements 
necessary to incorporate reduction, recycling and recycled products into existing large-scale 
developments has presented significant challenges to recycling proponents. Integrating those 
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components into developments such as the South Station Expansion project at an early design P-04.20 
stage enables effective waste diversion programs. (cont.) 


By incorporating recycling and source reduction into the design, the proponent has the 
opportunity to join a national movement toward sustainable design. Sustainable design was 
endorsed in 1993 by the American Institute of Architects with the signing of its Declaration of 
Interdependence for a Sustainable Future, The project proponent should be aware there are 
several organizations that provide additional information and technical assistance, including 
Recycling Works in Massachusetts, the Chelsea Center for Recycling and Economic 
Development, and MassRecycle. ‘ 
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Massachusetts Contingency Plan/M.G.L. ¢.21E 

Contaminated Soil_and Groundwater: The ENT. indicates that there are many contamination sites, P-04.22 
but the release tracking numbers are not available. The project proponent is advised that 
excavating, removing and/or disposing of contaminated soil, pumping of contaminated 
groundwater, or working in contaminated media must be done under the provisions of MGL 
c,21E (and, potentially, c,21C) and OSHA. If permits and approvals under these provisions are 
not obtained beforehand, considerable delays in the project can occur. The project proponent 
cannot manage contaminated media without prior submittal of appropriate plans to MassDEP, 
which describe the proposed contaminated soil and groundwater handling and disposal approach, 
and health and safety precautions. Because contamination at the site is known or suspected, the 
appropriate tests should be conducted well in advance of the start of construction and 
professional environmental consulting services should be readily available to provide technical 
guidance to facilitate any necessary permits. If dewatering activities are to occur at a site with 
contaminated groundwater, or in proximity to contaminated groundwater where dewatering can 
draw in the contamination, a plan must be in place to properly manage the groundwater and 
enSure site conditions are not exacerbated by these activities. Dust and/or vapor monitoring and 
controls are often necessary for large-scale projects in contaminated areas. The need to conduct 
real-time air monitoring for contaminated dust and to implement dust suppression must be 
determined prior to excavation of soils, especially those contaminated with compounds such as 
metals and PCBs. An evaluation of contaminant concentrations in soil should be completed to 
determine the concentration of contaminated dust that could pose a risk to health of on-site 
workers and nearby human receptors. If this dust concentration, or action level, is reached during 
excavation, dust suppression should be implemented as needed, or earthwork should be halted. 


Potential. Indoor Air Impacts: Parties. constructing and/or renovating buildings in contaminated 
areas should consider whether chemical or petroleum vapors in subsurface soils, and/or 
groundwater could impact the indoor air quality of the buildings. All relevant site data, such as 
contaminant concentrations in soil and groundwater, depth to groundwater, and soil gas 
concentrations should be evaluated to determine the potential for indoor air impacts to existing or 
proposed building structures. Particular attention should be paid to the vapor intrusion pathway 
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for sites with elevated levels ' of chlorinated volatile organic compounds such as 
tetrachloroethylene (PCE) and _ trichloroethylene (TCE). MassDEP has additional information 
about 7 the vapor intrusion pathway on its website at 


http _://www. mass. go v/dep/cleanup/laws/vifs. htm. 
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New Structures. and Utilities: Construction activities conducted at a disposal site shall not 
prevent or impede the implementation of likely assessment or remedial response actions at the 
site, Construction of structures at a contaminated site may be conducted as a Release Abatement 
Measure if assessment and remedial activities prescribed at 310 CMR 40,0442(3) are completed 
within and adjacent to the footprint of the proposed structure prior to or concurrent with the 
construction activities. Excavation of contaminated soils to construct clean utility corridors 
should be conducted for all new utility installations. 


Construction Period Air Quality Mitigation Measures . 


MassDEP recommends that the proponent work with its staff to implement construction- 
period diesel emission mitigation, which could include the installation of after-engine emission 
controls such as oxidation catalysts or diesel particulate filters. Additional information is 
available on the MassDEP website: http://www.mass.gov/dep/air/diesel/conretro,pdf,_ In addition, 
project contractors) are required to use ultra low diesel fuel (ULSD) in their off-road 
construction equipment in conjunction with after-engine emission controls. 


Air Quality- Stationary Source 

Pre-installation approval from MassDEP is required, pursuant to 310 CMR 7.02, if the 
project will include installation of any boiler sized above the levels contained in 310 CMR 
7.26(3 0)-(3 7), inclusive. Natural gas or distillate fuel oil fired boilers with an energy input 
capacity less than 10,000,000 British thermal units per hour are exempt from, the above listed 
regulations. In addition, if the project will be equipped with emergency generators equal to or 
greater than 37 kW, then each of those emission units must comply with the regulatory 
requirements in 310 CMR 7.26(42). , . 


The MassDEP appreciates the opportunity to comment on this proposed project. Please 
contact Kevin. Brander@siate.ma.us , at (978) 694- 3236 for further information on the wastewater 
issues, Jerome.Grafe@state.ma.us... at | (617)292-5708 for mobile source air quality, and 
Alexander.Strvskv@.state.ma.us_, at (617) 292-5616. If you have any general questions regarding 
these comments, please contact Nancy Baker@state maus.., MEPA Review Coordinator at (978) 
694-3338, 


Deputy Regional Director 


CG: Brona Simon, Massachusetts Historical Commission 
Ben Lynch, Jerome Grafe, Alexander Strysky, MassDEP-Boston 
Kevin Brander, MassDEP-NERO 
John Sullivan, P.E., BWSC 
Marianne Connolly, MWRA 
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THE COMMONWEALTH OF MASSACHUSETTS 

EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS 
OFFICE OF COASTAL ZONE MANAGEMENT 

251 Causeway Street, Suite 800, Boston, MA 02114-2136 

(617) 626-1200 FAX: (617) 626-1240 


MEMORANDUM 
TO: Richard K. Sullivan, Secretary, EEA 
ATTN: FI oily Johnson, MEPA Unit 
FROM: Bruce Carlisle, Director, CZM 
DATE: April 5, 2013 
RE: EEA 15028 - South Station Expansion Project 


The Massachusetts Office of Coastal Zone Management (CZM) has completed its review of 
the above-referenced Environmental Notification Form (ENF), noticed in the Environmental Monitor 
dated March 20, 2013 and recommends that the following issues be addressed in a Draft 
Environmental Impact Report (DEIR). 


Project Description 

The South Station site consists of approximately 49 acres south of Summer Street along the 
Fort Point Channel in Downtown Boston. The project consists of the expansion of the South 
Station facility onto the adjacent United States Postal Service (USPS) site along the Fort Point 
Channel, and the construction of one or more layover facilities to enhance the multimodal 
transportation network, better accommodate existing service, and expand service to satisfy projected 
growth in demand locally and regionally. The project also includes a provision for joint/private 
development over an expanded South Station. According to the ENF, the Massachusetts 
Department of Transportation (MassDOT) has not identified a preferred alternative out of the four 
alternatives identified: No Build; 1) Transportation Improvements Only; 2) Joint/Private 
Development Minimum Build; and 3) Joint/Private Maximum Build. The Build alternatives vary in 
the amount of joint/private development provided for above the expanded tracks on the site. Build 
alternative 1 provides for the expansion of South Station onto the adjacent 16 acre USPS site. The 
existing building would be demolished, up to seven tracks would be constructed, and the transit 
concourse would be expanded to include additional passenger support services. This alternative also 
includes the opening of Dorchester Avenue to public access with vehicular access, bike lanes, 
sidewalks and an extension of the Harborwalk. Build alternative 2 includes all of the components of 
alternative 1, as well as the provision for future mixed-use development on the site. The future 
development would be accommodated by incorporating structural foundations into the station and 
track design. In this alternative, the future development would be limited to what is allowed by 
zoning and the Waterways Regulations and is considered the minimum build scenario. Build 
alternative 3 includes all of the components of alternative 1 as well as the provision for future 
mixed-use development on the site that will be limited primarily by the Federal Aviation 
Administration’s (FAA) maximum building height of approximately 290 feet. This alternative would 
exceed what is allowed by the Waterways Regulations and would require an amendment to the City 
of Boston’s Fort Point Downtown Waterfront District Municipal Harbor Plan (MHP). All of the 
Build alternatives include the construction of additional layover facilities at one or more sites 
identified: Boston Transportation Department Tow Lot; Beacon Park Yard; and Readville Yard. 


DEVAL L PATRICK GOVERNOR TIMOTHY P. MURRAY LIEUTENANT GOVERNOR RICHARD K- SUUIVAN JR. SECRETARY BRUCE K. CARLISLE DIRECTOR 


www, mass go v/c Em 


@ 


Project Comments 

CZM is supportive of the proposed expansion project as it will enhance the capacity of the P-05.1 
Commonwealth’s public transportation system, increase public access to and along the waterfront, 
and activate the last remaining privatized portion of the Fort Point Channel. 


As discussed in the ENF, Build alternatives 1 and 2 would meet the requirements of the JP-05.2 
Waterways Regulations and would not require an amendment to the MHP. However, Build 
alternative 3 would exceed the amount of development allowed by the Waterways Regulations and 
would require an amendment to the MHP. 


The MHP sets up a planning framework for the area along the Fort Point Channel from the 
Old Northern Avenue Bridge to the Dorchester Avenue Bridge. Phase 1 of the MHP provided site 
specific substitutions and offsets for the Intercontinental Hotel parcel located at 500 Atlantic 
Avenue. Phase 2 of the MHP provided site specific substitutions and offsets for the Atlantic Wharf 
parcel. The 2004 Secretary’s Decision on Phase 2 of the MHP anticipated an amendment of the 
MHP to provide for track expansion and additional development at the USPS site. The Secretary 
provided guidance regarding the development of an amendment for the planning area south of 
Summer Street, requiring a comprehensive master planning effort for the area prior to submitting an 
MHP Amendment. 


The Phase 2 Decision provided specific guidance for the master planning effort, requiring 
such an effort to include a discussion on how new development in the area will accommodate both 
track expansion and state policy objectives for Commonwealth Tidelands. As detailed in the Phase 
2 Decision, the master planning effort should convey the overall vision for the area and address the 
following: 


¢ Public access to high-quality waterfront open space along the Fort Point Channel 
(and not just concentrated at the southerly end). 


¢ Pedestrian links to the waterfront from inland open spaces areas. 


¢ Preparation of a detailed network plan describing the location and programming of 
all interior ground-level public space (Facilities of Public Accommodation or 
“FPAs”). To accurately reflect the significant area of Commonwealth Tidelands, and 
to ensure year-round public activation of this area, it is expected that at least 25% of 
the required FPA space would consist of Special Public Destination Facilities. 


Following a comprehensive planning process, an MHP Amendment that implements the 
planning vision for the area can be submitted to the Secretary for review according to the 
procedures outlined in 301 CMR 23.06. Development of the MHP Amendment should be guided 
by the original Notice to Proceed for the MHP. It is anticipated that the master planning process 
and the MHP Amendment will draw from the City’s Fort Point Channel Watershed Activation Plan 
that was completed in 2. to provide a menu of public benefits for development projects along the 
Fort Point Channel. 


CZM anticipates that the project will be designed with sea level rise in mind. Presently, p qej ; 
flooding around the Fort Point Channel is common during storm events and extreme high tides. es 
The DEIR should contain information on how the project will address current levels of flooding 
along with anticipated increases in flooding and sea level over the project lifetime. The 
Massachusetts Climate Change Adaptation Report (2011) presents projections of sea level rise over a 
range of scenarios by 2050 and 2100. The Intergovernmental Panel on Climate Change projections 
are recognized as too conservative, so the Rahmstorf low (20”) and middle emissions scenarios (32”) 
by 2100 are reasonable starting points for adaptation efforts. At a minimum, CZM recommends 
that the proponent evaluate impacts of two feet of sea level rise. 


Federal Consistency Review 

The proposed project may be subject to CZM federal consistency review, and therefore p ; 
must be found to be consistent with CZM's enforceable program policies. For further information 
on this process, please contact Robert Boeri, Project Review Coordinator, at 617-626-1050, or visit 
the CZM web site at www.mass.gov/czm. 
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cc: Valerie Gingrich, CZM 
Ben Lynch, DEP Waterways 
Richard McGuinness, BRA 
Chris Busch, BRA 
Stephanie Kruel, Boston Conservation Commission 


The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 
Massachusetts Historical Commission 


April 9, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston MA 02114 


ATIN: Holly Johnson, MEPA Unit 


RE: South Station Expansion Project, Summer Street & Atlantic Avenue, Boston (Downtown), MA; 
MHC# RC.53253, EEA# 15028 


Dear Secretary Sullivan: 


The Massachusetts Historical Commission (MHC) is in receipt of an Environmental Notification Form 
(ENF) for the project’ referenced above.’ The staff of the Massachusetts Historical Commission (MHC) 
has reviewed the information submitted and has the following comments: al 7 


This project involves the proposed expansion of terminal facilities at South Station (“SSX project’), 
including acquisition and demolition of the US Postal Service mail distribution facility located adjacent to 
South Station at 25 Dorchester Avenue, the proposed extension of the Boston Harborwalk along a 
reopened Dorchester Avenue, provisions for the potential future public/private redevelopment adjacent to 
and over an expanded South Station, and a provision for rail vehicle layover areas for both intercity and 
commuter rail services. The ENF notes that the SSX project, regardless of the alternative ultimately 
chosen, will involve funding and permitting from the Federal Railroad Administration (FRA) and other 
federal agencies, including the U.S. Department of Transportation, and is therefore subject tc review 
under Section 106 of the National Historic Preservation Act (36 CFR 800), Section 4(f) of the Department 
of Transportation Act (23 CFR 774) and NEPA. 


The proposed project site includes the South Station Head House (BOS.1517) which is individually listed 
on the State and National Registers of Historic Places, and is adjacent to the Leather District Historic 
District (BOS.AP) and the Fort Point Channel Historic District (BOS.CX), which are also listed in the 
State and National Registers. 


The No Build Alternative included in the ENF would involve no private development or expansion of 
South Station beyond the previously proposed South Station Air Rights project. Thé South Station Air ; 
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Rights project (EEA# 3205/9131; MHC# RC.9138) was previously reviewed by the MHC. After 
consultation with the MBTA regarding this separate project, the MHC and the MBTA entered into a 
Memorandum of Agreement (MOA) for that project. The MHC expects that any potential changes to the 
separate air rights project would be subject to consultation with the MHC under the terms of the existing 
MOA. 


The ENF notes that MassDOT has not currently identified a preferred build-out alternative for the SSX 
project, but that MassDOT will include an alternatives analysis in the Draft EIR. The MHC looks 
forward to receipt of the DEIR and to the FRA’s identification of an Area of Potential Effects (APE), 
identification and evaluation of historic resources within the APE, and finding of effects for the project 
alternatives. 


The Draft EIR and the FRA’s identification, evaluation, and findings of effect should take into account 
the proposed demolition of the USPS General Mail Facility/South Postal Annex, as well as the potential 
physical effects on the South Station Head House through vibration and construction methods. The Draft 
EIR and FRA’s Section 106 review should also take into account the potential visual, atmospheric, and 
physical effects (through shadow and wind) that the proposed new construction would have on 
surrounding historic properties (especially the South Station Head House) as part of the Joint/Private 
Development Minimum Build alternative and the Joint Private Development Maximum Build alternative. 
Studies should also be performed for the potential effects of the proposed Layover Facilities alternatives 
on any nearby historic properties. 


The MHC expects that continued consultation with MassDOT, the MBTA, and the FRA will include 
MassDOT’s preparation of a reconnaissance level architectural resources survey of the entire project. site 
and architectural APE, as well as a Phase I Archaeological Reconnaissance Survey, as described in 
Attachment A, page 11 of the ENF. The MHC looks forward to the result of these surveys and continued 
consultation on this project. 


These comments are offered to assist in compliance with Section 106 of the National Historic 
Preservation Act of 1966 (36 CFR 800), M.G.L. Chapter 9, Section 26-27C, (950 CMR 71.00) and 
MEPA (301 CMR 11). Please do not hesitate to contact Brandee Loughlin of my staff if you have any 
questions. 


Sincerely, 


Brona Simon 

State Historic Preservation Officer 
Executive Director 

Massachusetts Historical Commission 


XC: Michelle Fishburae, Federal Railroad Administration 
Mary Beth Mello, Federal Transit Adminstration 
Katherine Fichter, MassDOT 
Andrew Brennan, MBTA 
Boston Landmarks Commission 
Boston Preservation Alliance 


P-06.1 
(cont.) 


P-06.2 


P-06.3 


P-06.4 


P-06.5 


MASSACHUSETTS Water Resources _— Authority Hr > 
Charlestown Navy Yard 
100 First Avenue, Building 39 wee 


Boston, MA 02129 


Frederick A. Laskey Telephone: (617) 242-6000 


Executive Director Fax: (617) 788-4899 
TTY: (617) 788-4971 


RECEIVER 
Mr. Richard Sullivan, Secretary 


Executive Office of Energy and Environmental Affairs ‘AP R HiSh 
100 Cambridge St, Suite 900 

Attn: MEPA Office, Holly Johnson 

Boston, MA 02114 M : p A 


April 9, 2013 


Subject: EOEEA #15028 Environmental Notification Form, 
South Station Expansion Project 
Boston, MA 


Dear Secretary Sullivan: 


The Massachusetts Water Resources Authority (MWRA) appreciates the opportunity to 
comment on the Environmental Notification Form (ENF) for the proposed South Station 
Expansion (SSX) Project (Project) submitted by the Massachusetts Department of Transportation 
(MassDOT). The SSX project includes the expansion of the South Station terminal facilities, 
acquisitions and demolition of the US Postal Service and distribution facility located adjacent to 
South Station on Dorchester Avenue; extension of the Boston Harborwalk along a pre-opened 
Dorchester Avenue; provision for the opportunity for future public/private developments 
adjacent to and over an expanded South Station; and, provisions for adequate rail vehicle layover 
for both intercity and commuter rail services. 


The South Station project site occupies approximately 49 acres near Chinatown, the Fort 
Point Channel, and the Seaport-Innovation District/South Boston Waterfront. The primary 
purpose for the SSX project is to improve the Amtrak’s Northeast Corridor (NEC) passenger rail 
service delivery into and out of Boston so as to accommodate the existing services and enable 
projected growth in high-speed rail (HSR) service and other intercity passenger rail service 
throughout the Northeast. The SSX project is part of an overall plan to improve intercity and 
future high-speed passenger rail service in the NEC stated in the Amtrak’s Master Plan, in its 
Vision for High Speed Rail in the Northeast Corridor. 


MWRA’s comments focus specifically on issues related to wastewater flows and the need 
to attain required long-term levels of combined sewer overflow (CSO) control in the Fort Point 
Channel, discharge permitting within the Toxic Reduction and Control (TRAC) Department and 
8 (m) permitting from the Wastewater Operations Department. 


re) Printed on 10D% Recycled Paper 


Wastewater.and Storm'water 


The Project area is served by separate sanitary sewers and storm drains owned and P-07.1 
operated by the Boston Water and Sewer Commission (BWSC). All stormwater flows collected 
within the Project area must be directed to storm drain systems or a combined sewer outfall for 
discharge to Fort Point Channel and not to any sanitary sewer or combined sewer tributary to 
MWRA’s wastewater system. MassDOT should include the identification and removal of any 
existing connections of stormwater flows to sanitary or combined sewers and redirection of these 
stormwater flows to a storm drain system and Fort Point Channel discharge. 


While the Project area is served by separate sanitary sewers, it is also crisscrossed with P-07.2 
BWSC combined sewers and combined sewer outfalls that serve upstream combined sewer 
areas, including but not limited to Chinatown, the Financial District and the North End. The 
separate sanitary sewers serving the Project area also eventually tie into these large BWSC 
combined sewers for transport to MWRA’s system in South Boston. These combined sewers 
and combined sewer outfalls are intended to remain and provide transport and system relief in 
the long term. BWSC CSO outfalls discharging to Fort Point Channel cross by or through the 
Project area at Summer Street (Outfall BOS064), beneath the South Postal Annex (Outfall 
BOS065), and further south in the rail yards (Outfall BOS068). 


The configuration and performance of these systems, including the frequency and volume 
of combined sewer overflow (CSO) discharges at each outfall are the subjects of Federal District 
Court Order mandates, U.S. EPA National Pollutant Discharge Elimination permits issued to 
MWRA and BWSC, and regulatory performance measures. Any changes to the physical 
configuration, location and/or hydraulic performance of these sewers and outfalls must be 
carefully evaluated to determine how they may affect compliance with Federal Court mandates 
and regulatory requirements, as well as water quality conditions in Fort Point Channel. 

The Project must not compromise MWRA and BWSC’s ability to attain required long-term 
levels of CSO control, and any Project opportunities to support or enhance the levels of CSO 
control should be recognized and pursued if appropriate. MWRA asks that MassDOT ensure 

that all elements of the project affecting wastewater and stormwater infrastructure be coordinated 
with MWRA and BWSC as early and frequently as possible during detailed planning and design 
to allow for the avoidance of impacts and to maximize possible benefits. 


P-07.3 


The BWSC sanitary sewers serving the Project area carry flows to BWSC combined P-07.4 
sewers and. eventually, major MWRA facilities. In large storms, the addition of large volumes 
of stormwater to this combined sewer system from other areas can overwhelm the capacities of 
the sewers and facilities, contributing to CSO discharges to Fort Point Channel. With the 
cooperation of BWSC, MWRA is implementing an $867 million program of local and regional 
wastewater system improvements to control CSO discharges, including overflows to the Fort 
Point Channel, to bring discharges into compliance with the Federal Clean Water Act and 
improve area receiving water quality. New sanitary flow to the BWSC and MWRA systems 
should be fully offset to help ensure that the benefits of CSO control, including water quality 
improvements, will be attained. To avoid increasing CSO discharges or otherwise compromising 
CSO control goals, MassDOT should fully offset any increase in wastewater flow with 
stormwater inflow reduction, infiltration (groundwater) and inflow removal or sewer separation 


in hydraulically related sewer systems. Any net increase of flow should also be mitigated in P-07.4 
compliance with MassDEP’s Policy on Managing Infiltration and Inflow in MWRA Community (cont.) 
Sewer Systems (BRP 09-01) and with BWSC policy and regulations. BWSC has offset 

requirements that should be satisfied to ensure that the new sanitary flows will not contribute to 

higher CSOs. 


TRAC Discharge Permitting 


The MWRA prohibits the discharge of groundwater to the sanitary sewer system, P-07.5 
pursuant to 360 C.M.R. 10.023(1) except in a combined sewer area when permitted by the 
Authority and the Boston Water Sewer Commission (BWSC). The proposed Project will have 
access to a storm drain and it is not located in a combined sewer area; therefore, the discharge of 
groundwater to the sanitary sewer system is prohibited. MassDOT will instead need to secure a P-07.6 
USEPA-NPDES General Permit for Storm Water Discharges from its construction activities. 


If tunnels are to be constructed as part of the South Station Expansion Project, the 
discharge of seepage or continuous groundwater discharge into the MWRA sanitary sewer 
system is prohibited. The MWRA will not allow the discharge of post-construction groundwater 
seepage into the sanitary sewer system, pursuant 360 C.M.R. 10.023(1). 


Once the South Station Expansion Project is completed, and if the proponent(s) intends to P-07.7 
discharge wastewater from a vehicle wash and/or maintenance operation to the sanitary sewer 
system, MassDOT must apply for an MWRA Sewer Use Discharge Permit. For assistance in 
obtaining this permit, the Proponent should contact Mr. Stephen Buczko, Industrial Coordinator 
within the TRAC Department at (617) 305-5619. MassDOT is required to have this permit prior 
to discharging wastewater from the vehicle wash process into the MWRA sanitary sewer system. 


MassDOT must also comply with 360 C.M.R. 10.016, if it intends to install gas/oil 
separator(s) in any of its bus and/or rail facilities to support shops, vehicle storage buildings, 


P-07.8 


and/or in the vehicle wash building planned for the site. In addition to complying with 360 
C.M.R. 10.000, MassDOT shall confonn to the regulations of the Board of State Examiners of 
Plumbers and Gas Fitters,. 248 C.M.R, 2.00 (State Plumbing Code), and all other applicable laws. 
The installation of proposed gas/oil separator(s) will require MWRA approval and may not be 
back filled until inspected and approved by the MWRA and the Local Plumbing Inspector. For 
assistance in obtaining an inspection for each facility MassDOT should contact Thomas Coffey, 
Source Coordinator within the TRAC Group at (617) 305-5624. 


Section 8 fm) Permitting —_ 


Section 8 (m) of Chapter 372 of the Acts of 1984, MWRA’s Enabling Legislation, allows P-07.9 
the MWRA to issue permits to build, construct, excavate, or cross within or near an easement or 
other property interest held by the MWRA, with the goal of protecting Authority-owned 
infrastructure. MWRA owns and maintains a large diameter brick sewer in the Beacon Park 
Yard that will likely trigger the need for an 8 (m) permit. MassDOT should contact Mr. Kevin 
McKenna within MWRA’s Wastewater Operations Permitting Group at (617) 350- 5965 for 


assistance in this permitting process. 


Should you have any questions or require further information on these comments, please 
contact me at (617) 788-1165. 


Very truly yours, 


Marianne Cénnolly "’ 


Sr. Program Manager, 
Environmental Review and Compliance 


ce: David Kubiak, MWRA Engineering & Construction 
Kattia Thomas, TRAC 
Kevin McKenna, MWRA Wastewater Operations Permitting 
Kevin Brander, DEP 
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Executive Office of Energy and Environmental Affairs 
Attn: MEPA Office 

Holly Johnson, EEA# 15028 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: South Station Expansion - Environmental Notification Form Scope of Work 


Dear Secretary Sullivan, 


The City of Boston Public Works Department would like to thank you for the opportunity to comment on 
the South Station Expansion Project. This project will greatly enhance the economy of the region, foster 


smart growth and reduce pollution. 


After reviewing the associated ENF and attending the public meeting on April 1*', the Public Works P-08.1 
Department is particularly concerned with Alternative 5, which recommends locating the layover facility 
on a portion of the land that Is currently used as the headquarters for this department's Field 


Operations. a- 


Therefore, we request the ENF Scope of Work to consider the full impact this alternative has on this site 


and its operations, which include: 


* Maintaining the City's fleet of cars and trucks, 

¢ Parking at night for dump trucks, front end loaders, street sweepers, etc. 
« Salt and sand is stored at the site for use during winter, 

¢« Storage of equipment and construction materials, 

¢ A fuel station that supports the majority of city vehicles 

¢ Public Works Central offices. 


As part of Public Works capital improvement program for the next two years, Public Works is planning to 
construct a new salt shed at a cost of $3,500,000 and a new truck wash at a cost of $15,000,000. These 


facilities will be constructed on land that is within the area proposed for the layover facility, 


In preparation of this letter and to assist you in developing the scope, the City met with your consultant, 
VHB, who is working for your office in preparing the ENF. Public Works personnel toured the site with 


your consultants to review our operations and discuss our concerns. Those concerns include: 


7. 
Fal PUBLIC WORKS DEPARTMENT / Boston City Hall / City Hall Square 02201 
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617-635-4900 Fax 617-635-7499 
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1. Our storage area for building maintenance and heavy maintenance will be eliminated. P-08.1 
2. Our refueling station will be eliminated. aay 


3. Public Works maintenance garages that service the City's automobile and light truck fleet will be 
eliminated will have its side secondary entrance for vehicles closed down and will effect 
operations and eliminate a secondary means of egress. 

4. Our storage area for building maintenance and heavy maintenance will be eliminated. 

5. Eliminating the road along the easterly side of our main building will interfere with our snow 
removal operations. Trucks travel this road after being loaded up with salt. The road is critical 
as there is no area available for truck to turn around to exit the facility after loading up. 

6. This alternative proposes to shift the property Sine up against the easterly side of our main 
building'and parking garage, This will trigger other impacts including: 

o Access to the parking garage from the east side will be eliminated and reduce our 
efficiency. This also acts as a secondary means of egress for staff in the event of an 
emergency, 

o Drainage for the parking garage flows to the eastern side of our property through land 
that will be occupied by trains, 

o The second floor offices containing Public Works Personnel and staff for the senior 
shuttle will lose their second means of egresses, 

o Service for domestic and fire water lines are located along the eastern side of the 
building on property that will become the layover facility. 


We believe that Alternative 5 greatly diminishes the functionality of our field operations at 400 Frontage 


; : ; ’ P-08.2 
Road and do not agree with ENF's current assessment that a partial taking of land that is currently part oe 
of our operations will allow us to maintain effective operations. Therefore, we request that the scope of 
work now being developed forthe ENF further study this alternative and to consider our issues listed 

P-08.3 


above to determine what can be done to still utilize the site based on the reduced land area. This will 
most likely include construction of new facilities on the property or relocating our operations to a new 


site. 


Thank you for the opportunity to provide comments in shaping the scope of work for the ENF. My office 
and staff are available to meet to discuss our concerns and to aid you in moving this vital project 


forward. 


Sincerely, 


fora rere as 


Joanne P. Massaro 


Commissioner 


Boston's Plafining & Economic Thomas M. Menino, Mayor 
Development Office Clarence J. Jones, Chairman 


Boston Redevelopment Authority Peter Meade, Director 


April 4, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental Affairs 
Attn: MEPA Office 

Holly Johnson, EEA# 15028 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: South Station Expansion - Environmental Notification Form (ENF) 


Dear Secretary Sullivan, 


The City of Boston has been coordinating closely with MassDOT on their South Station 
Expansion Project. This letter incorporates comments from multiple City agencies on the scope 
of this project’s MEPA permitting requirements and includes the Boston Redevelopment 
Authority (BRA), the Boston Transportation Department (BTD), the Public Works Department 
(PWD) and the Environment Department (BED). 


South Station Track Expansion 

The expansion of capacity at South Station is critical for improved mobility in Eastern 
Massachusetts and will have a transformative impact on the City and South Station area. Our 
primary areas of concern include: 


One City Hall Square 
Boston, MA 02201-1007 
Tel 617-722+4300 
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¢ Continuing close and collaborative planning with USPS and MassDOT on the relocation P-09.2 


of the General Mail Facility. 


¢ Design additional tracks that meet the operating needs of the MBTA/Amtrak and includes p Q* 3 


the infrastructure needs for future development on both air rights over the tracks and any 
remaining site areas. 


¢ Design of public circulation areas that provides: maximum comfort and amenities; 
through site connectivity; and integration of existing historic head house and the 
impending South Station Air Rights development project. 


e Reconnect Dorchester Avenue and incorporate the City's Complete Streets principles. P-09.5 


e The construction of a new link in the City's Harborwalk system along Fort Point Channel. P-09.6 


e Generous and efficient facilities for cyclists including expanded bike share 
accommodations. 


e The development of a master plan for the South Station - USPS area and subsequent 
amendment to the Fort Point Downtown Waterfront Municipal Harbor Plan. 
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P-09.8 


* Construction and operations design that accounts for projected sea level rise and storm P-09.9 
surge. 


¢ Improved understanding of the air quality effects on the surrounding area and customers, 
by requesting the DEIR to include; eae 
o The number of existing daily diesel locomotive trips and the expected number of 
daily diesel locomotive trips at full build 
o The levels of air toxins generated by existing trips and expected generation as a 


result of the added trips 


Mid-day Layover 
The siting for mid-day layover facilities will also have considerable impacts on the city and its 
adjacent neighborhoods. All sites under review need to consider: 


* Coordination with the impacted communities and the Mayor’s Office of Neighborhood P-09.11 
Services (ONS), to mitigate impacts and community concerms. 


* Construction and operations design that accounts for projected sea level rise and storm 
surge. 


P-09.12 


¢ Expected noise impacts and proposed mitigations to the surrounding area. P-09.13 
¢ Improved understanding of the air quality effects on the surrounding area, by requesting 
the DEIR to include: 


o The number of expected number of daily diesel locomotive trips at full build 
o The levels of air toxins generated expected generation as a result of the trips 


P-09.14 


The City will continue to work with MassDOT on the "BTD Tow Lot” site. It should be clear 
that this site also impacts the Public Works Department’s essential field operations headquarters 
and other supporting uses on this site. As conceptually designed, the layover facility would 
render the building unusable and would need to be relocated along with other impacted 
functions. Please refer to Commissioner Massaro’s letter to you dated April s, 2013, for a more 
complete articulation of impacts and required actions. 


P-09.15 


In order to help the City determine the relocation options for the BTD tow lot and PWD 
operations building and functions, we are requesting that MassDOT conduct a “needs assessment 
analysis” with the City. This step will provide a current and complete understanding of where 
and how these critical functions could be relocated, and will allow for easier implementation of a 
mid-day layover facility if this alternative is chosen by MassDOT. 


P-09.16 


Thank you for the opportunity to comment on this significant project. 


Sincerely, 
'.F2. «<z 
4 = wy 
Fle ee « 
Kairos Shen Thomas J. Tinlin Brian Swett 
Chief Planner Commissioner Chief of Environment & 


Boston Transportation Dept. Energy 
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April 9, 2013 


Secretary Richard K, Sullivan, Jr 

Executive Office of Energy and Environmental Affairs 
Attn: MEPA Office 

Holly Johnson, EEA No. 15028 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: South Station Expansion Project - Environmental Notification Form 


Dear Secretary Sullivan: 


The Boston Water and Sewer Commission (Commission) has reviewed the Environmental 
Notification Form (ENF) for the South Station Expansion Project. The entire project site 
occupies approximately 49 acres; bounded by Chinatown and the Leather District to the west and 
Fort Point Channel to the east. The project site contains the South Station Rail/Transit Terminal 
and the South Station Bus Terminal (about 16 acres) as well as the United States Postal Service 
(USPS) General Mail Facility/South Postal Annex (also about 16 acres). The remaining 17 acres 
is comprised of railroad track, a small park, the Harborwalk area and a portion of Fort Point 
Channel at the southern end of the site. The Massachusetts Department of Transportation 
(MassDOT) is the proponent for the South Station Expansion Project 


The Commission has developed a plan to improve the BOS 065 outfall pipe which runs under the p.’o | 
USPS South Postal Annex. The Commission’s design is complete but coordination with USPS 

is necessary. The MassDOT should assist the Commission coordinating these improvements 

with the USPS. 


The Commission owns and maintains water, sewer and stormwater facilities within and abutting p * “ 
the project site. For example, the combined sewer overflow outfalls: BOS 064, BOS 065, 


BOS 068 and BOS 072 are located within the project site. During redevelopment, the 
Commission’s outfall pipes must protected from construction-related damages. The Commission 
requests that the MassDOT takes appropriate measures to ensure that these outfalls are not 
damaged during construction. 


The Commission is responsible for the water quality of stormwater discharges from its storm 
drains. The MassDOT should identify if and where the storm drains on the project site are 
connected to the Commission’s storm drains. 


In 2006, the Secretary of Energy and Environmental Affairs approved the South Station Air 
Rights Project which will be included in the redevelopment of the project site. This project 
includes approximately 1.765 million square feet of mixed-use development, an expansion of the 
bus terminal and a three-level parking garage to be located directly above the railroad tracks at 
the South Station headhouse. The MassDOT should include these improvements in the Draft 
Environmental Impact Report (DEIR). 


Typically, the Massachusetts Department of Environmental Protection (MADEP) requires 
projects that add a significant amount of wastewater to offset this increase with a reduction in EL 
The minimum ratio used by MADEP is 4 toi; 4 gallons of El removed for each gallon of 
proposed wastewater. For projects under MEPA review, the Secretary’s certificate usually 
stipulates that the proponent participate in this 4 to 1 program. 


Almost all of the rain falling on the current site will run off to a storm drain or overland to Fort 
Point Channel. This project presents an opportunity for the MassDOT to capture or detain a 
portion of the water before it is discharged from the site. The Commission requires the 
MassDOT to investigate how Green Infrastructure can be accommodated on this site. The 
MassDOT will be required to submit runoff reduction estimates from Green Infrastructure to the 
Commission. These calculations can be submitted with the site plans. 


The DEIR must contain estimates of water demand, wastewater generation and a plan for 
controlling stormwater discharges. The following comments should be taken into consideration 


in the preparation of the DEIR. 


General 


if Prior to demolition of any buildings, all water, sewer and storm drain connections to the 


buildings must be cut and capped at the main pipe in accordance with the Commission’s 
requirements. The proponent must then complete a Termination Verification Approval 
Form for a Demolition Permit, available from the Commission and submit the completed 
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(cont.) 


P-10.3 


P-10.4 


P-10.5 


P-10.6 


P-10.7 


P-10.8 


form to the City of Boston’s Inspectional Services Department before a demolition permit 
will be issued. . 


All new or relocated water mains, sewers and storm drains must be designed and 
constructed at the MassDOT’s expense. They must be designed and constructed in 
conformance with the Commission’s design standards, Water Distribution System and 
Sewer Use Regulations, and Requirements for Site Plans. To assure compliance with the 
Commission’s requirements, the proponent must submit a site plan and a General Service 
Application to the Commission’s Engineering Customer Service Department for review 
and approval. The plans should be submitted when the design of the new water, 
wastewater and proposed service connections are 50 percent complete. The plans should 
also include the locations of proposed service connections as well as water meter 
locations. 


The MADEP, in cooperation with the Massachusetts Water Resources Authority 
(MWRA) and its member communities, are implementing a coordinated approach to flow 
control in the MWRA’s regional wastewater system, particularly the removal of 
extraneous clean water (e.g., infiltration/ inflow (I/])) in the system. In this regard, 
MADEP has been routinely requiring proponents proposing to add significant new 
wastewater flow to assist in the I/I reduction effort to ensure that the additional 
wastewater flows are offset by the removal of I/I. Currently, MADEP is typically using a 
minimum 4:1 ratio for I/I removal to new wastewater flow added. The Commission 
supports the MADEP/MWRA policy, and will require the MassDOT to develop a 
consistent inflow reduction plan. The 4:1 requirement should be addressed at least 90 
days prior to activation of water service and will be based on the estimated sewage 
generation provided on the project site plan. 


The design of the project should comply with the City of Boston’s Complete Streets 
Initiative, which requires incorporation of “Green Infrastructure” into street designs. 
Green Infrastructure includes greenscapes, such as trees, shrubs, grasses and other 
landscape plantings, as well as rain gardens and vegetative swales, infiltration basins, and 
paving materials and permeable surfaces. The proponent must develop a maintenance 
plan for the proposed Green Infrastructure. For more information on the Complete 
Streets Initiative see the City’s website at http://bostoncompletestreets.org/ = 


The MassDOT should provide separate estimates of peak and continuous maximum 
water demand for residential, irrigation and air-conditioning make-up water for the 
project. Estimates should be based on full-site build-out of the proposed project. The 
MassDOT should also provide the methodology used to estimate water demand for the 
proposed project. 
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P-10.10 


P-10.11 


P-10.12 


6. For any proposed masonry repair and cleaning, the MassDOT will be required to obtain P-10.1 
from the Boston Air Pollution Control Commission a permit for Abrasive Blasting or ee 
Chemical Cleaning. In accordance with this permit, the MassDOT will be required to 
provide a detailed description as to how chemical mist and run-off will be contained and 
either treated before discharge to the sewer or drainage system or collected and disposed 
of lawfully off site. A copy of the description and any related site plans must be provided 
to the Commission’s Engineering Customer Service Department for review before 
masonry repair and cleaning commences. The MassDOT is advised that the Commission 
may impose additional conditions and requirements before permitting the discharge of 
the treated wash water to enter the sewer or drainage system. 


dee The MassDOT should be aware that the US Environmental Protection Agency issued a P-10.14 
draft Remediation General Permit (RGP) for Groundwater Remediation, Contaminated 
Construction Dewatering, and Miscellaneous Surface Water Discharges. If groundwater 
contaminated with petroleum products, for example, is encountered, the MassDOT will 
be required to apply for a RGP to cover these discharges. 


8. The MassDOT is advised that the Commission will not allow buildings to be constructed 
over any of its water lines. Also, any plans to build over Commission sewer facilities are 
subject to review and approval by the Commission. The project must be designed so that 
access, including vehicular access, to the Commission’s water and sewer lines for the 


P-10.15 


purpose of operation and maintenance is not inhibited. 


9. The Commission will require the MassDOT to undertake all necessary precautions to P-10.16 
prevent damage or disruption of the existing active water and sewer lines on, or adjacent 
to, the project site during construction. The proponent should review CCTV inspections 
of existing sewer lines within the project site. Copies of the CCTV inspection videos 
must be provided to the Commission during site plan review. As a condition of the site 
plan approval, the Commission will require MassDOT to re-inspect the existing sewer 
lines on site by CCTV after site construction is complete, to confirm that the lines were 
not damaged from construction activity. 


10. Itis the MassDOT’s responsibility to evaluate the capacity of the water, sewer and storm 
drain systems serving the project site to determine if the systems are adequate to meet 
future project demands. With the site plan, the MassDOT must include a detailed 
capacity analysis for the water, sewer and storm drain systems serving the project site, as 
well as an analysis of the impacts the proposed project will have on the Commission’s 
water, sewer and storm drainage systems. 


P-10.17 


Water 


1. The MassDOT must provide separate estimates of peak and continuous maximum water 
demand for residential, commercial, industrial, irrigation of landscaped areas, and air- 
conditioning make-up water for the project with the site plan. The estimates should be 
based on full-site build-out of the proposed project. The MassDOT should also provide 
the methodology used to estimate water demand for the proposed project. 


2h The MassDOT should explore opportunities for implementing water conservation 
i a, ' : ‘ ; P-10.18 
measures in addition to those required by the State Plumbing Code, In particular’, the 

MassDOT should consider outdoor landscaping which requires minimal use of water to 

maintain. If the MassDOT plans to install in-ground sprinkler systems, the Commission 

recommends that timers, soil moisture indicators and rainfall sensors be installed. The 

use of sensor-operated faucets and toilets in common areas of buildings should be 


considered. 


3. The MassDOT is required to obtain a Hydrant Permit for use of any hydrant during the 
construction phase of this project. The water used from the hydrant must be metered. P01) 
The MassDOT should contact the Commission’s Operations Division for information on 


and to obtain a Hydrant Permit. 


4. If water service is to be provided to the proposed docks in the marina, the MassDOT will P-10.20 
be required to install cross connection control devises on the water service. The 

MassDOT will also be required to install approved backflow prevention devices on the 

water services for fire protection, vehicle wash, mechanical and any irrigation systems. 

The MassDOT is advised to consult with Mr. James Florentino, Manager of Engineering 


Code Enforcement, with regards to backflow prevention. 


as The Commission is utilizing a Fixed Radio Meter Reading System to obtain water meter P1021 
readings. For new water meters, the Commission will provide a Meter Transmitter Unit Pad 
(MTU) and connect the device to the meter. For information regarding the installation of 


MTUs, the MassDOTs should contact the Commission’s Meter Department. 


Sewage / Drainage 


1. In conjunction.with the Site Plan and the General Service Application, the MassDOT will P-10.22 
be required to submit a Stormwater Pollution Prevention Plan. The plan must: 


3: 


4. 


¢ Identify specific best management measures for controlling erosion and preventing 
the discharge of sediment, contaminated stormwater or construction debris to the 
Commission’s drainage system when construction is underway. 


« Includes a site map which shows, at a minimum, existing drainage patterns and areas 
used for storage or treatment of contaminated soils, groundwater or stormwater, and 
the location of major control structures or treatment structures to be utilized during 
the construction. 


* Specifically identify how the project will comply with the Department of 
Environmental Protection’s Performance Standards for Stormwater Management both 
during construction and after construction is complete. 


¢ Provides a stormwater management plan in compliance with the DEP standards 
mentioned above. The plan should include a description of the measures to control 
pollutants after construction is completed. 


Developers of projects involving disturbances of land of one acre or more will be 
required to obtain an NPDES General Permit for Construction from the Environmental 
Protection Agency and the MADEP. The MassDOT is responsible for determining if 
such a permit is required and for obtaining the permit. If such a permit is required, it is 
required that a copy of the permit and any pollution prevention plan prepared pursuant to 
the permit be provided to the Commission’s Engineering Services Department, prior to 
the commencement of construction. The pollution prevention plan submitted pursuant to 
a NPDES Permit may be submitted in place of the pollution prevention plan required by 
the Commission provided the Plan addresses the same components identified in item 1 
above. 


The Commission encourages MassDOT to explore additional opportunities for protecting 
stormwater quality on site by minimizing sanding and the use of deicing chemicals, 
pesticides, and fertilizers. 


The discharge of dewatering drainage to a sanitary sewer is prohibited by the 
Commission. The MassDOT is advised that the discharge of any dewatering drainage to 
the storm drainage system requires a Drainage Discharge Permit from the Commission. 
If the dewatering drainage is contaminated with petroleum products, the MassDOT will 
be required to obtain a Remediation General Permit from the Environmental Protection 
Agency (EPA) for the discharge. 


P-10.22 
(cont.) 


P-10.23 


P-10.24 


P-10.25 


10. 


11. 


12. 


The MassDOT must fully investigate methods for retaining stormwater on-site before the 


Commission will consider a request to discharge stormwater to the Commission’s system. 


The site plan should indicate how storm drainage from roof drains will be handled and 
the feasibility of retaining their stormwater discharge on-site. Under no circumstances 
will stormwater be allowed to discharge to a sanitary sewer. 


If pump-out stations are to be constructed for the new slips, the wastewater from the 
pump-out station must be discharged to a sanitary sewer. The MassDOT is advised to 
consult with Mr. Phil Larocque, Site Plan Engineer, with regard to connecting the pump- 
out station to a sanitary sewer. 


Sanitary sewage must be kept separate from stormwater and separate sanitary sewer and 
storm drain service connections must be provided. 


The Commission requests that the MassDOT install a permanent casting stating “Don’t 
Dump: Drains to Boston Harbor” next to any catch basin created or modified as part of 
this project. MassDOT should contact the Commission’s Operations Division for 
information regarding the purchase of the castings. 


If a cafeteria or food service facility is built as part of this project, grease traps will be 
required in accordance with the Commission’s Sewer use Regulations. The MassDOT is 
advised to consult with the Commission’s Operations Department with regards to grease 
traps. 


The enclosed floors of a parking garage must drain through oil separators into the sewer 
system in accordance with the Commission’s Sewer Use Regulations. The Commission’s 
Requirements for Site Plans, available by contacting the Engineering Services 
Department, include requirements for separators. 


Rinse water from the bus washing facility is required to go through an oil trap and 
discharge to the sanitary sewer system. 


The Commission requires installation of particle separators on all new parking lots 
greater than 7,500 square feet in size. If it is determined that it is not possible to infiltrate 
all of the runoff from the new parking lot, the Commission will require the installation of 
a particle separator or a standard Type 5 catch basin with an outlet tee for the parking lot. 
Specifications for particle separators are provided in the Commission’s requirements for 
Site Plans. 


P-10.26 


P-10.27 


P-10.28 


P-10.29 


P-10.30 


P-10.31 


P-10.32 


P-10.33 


13. The Commission requires that existing stormwater and sanitary sewer service P-10.34 
connections, which are to be re-used by the proposed project, be dye tested to confirm ; 
they are connected to the appropriate system. 


Thank you for this opportunity to comment on the South Station Expansion Project. 


/John P. Sullivan, P.E. 
' Chief Engineer 


JPS/pwk 


Cc 
Katherine Fichter, MassDOT 
Ronald D. Schlesinger, USPS 
M. Zlody, Boston Environment 
C. Jewell, BWSC 
P. Larocque, BWSC 


City of Cambridge — * Executive Department 


Robert W. Healy, City Manager Richard C. Rossi, Deputy City Manager 


April 9,2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental Affairs. 
Attn: MEPA office, EEA # 15028, Holly Johnson 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Dear Secretary Sullivan: 


The City of Cambridge appreciates the opportunity to comment on the Environmental 
Notification Form for the proposed South Station Expansion project 


Public transit is critical to making the City of Cambridge a livable and economically thriving city. 

Over 73% of the Massachusetts population lives within the MBTA service district, with over 1.3 P-11.1 
million trips taken each day. According to the 2010 census, 27% of all Cambridge residents rely on 

transit as their primary means of commuting to work. Many more use transit as a secondary means | 

to get to work and use it regularly for non-commuting purposes. The MBTA Red Line carries 

250,000 riders per typical weekday. As the economy and population expands, and more 

households make lifestyle choices to live with only one car or car-free, transit ridership numbers 

will continue to grow. 


The ability of our region’s economy to grow depends largely on the efficiency and effectiveness of 
our transportation system. Regiohal projections for mobility needs by the year 2035 indicate that 
there will be a 7% increase in demand for our roadways and a 30% increase in demand for transit 
service. The recent Global Warming Solutions Act had the Commonwealth set a goal of reducing 
GHG emissions by between 10% and 25% below 1990 levels by 2020, only achievable with more 
public transit 


P-11.2 


South Station is currently at maximum capacity. Any slight delay of one train during peak travel 
time causes a domino effect on many subsequent trains. Our current predicament has its roots in 
the 1960s when the Boston Redevelopment Authority purchased the site from the bankrupt New 
Haven Railroad and sold part of the rite to the postal service, thereby significantly reducing the 
number of tracks. 


P-11.3 


Pil : 4 a AN. 1 = —————  ———— ee = 
795 Massachusetts Avenue, Cambridge, Massachusetts 02139 
Voice: 617-349.4300 Fax: 617.349.4307 TTY: 617.349.4242 Web: www.ci.cambridge.ma.us 


The Red Tine provides direct access to South Station from Cambridge, allowing connections to P-11.4 
points South and West An expansion of South Station would allow for increased frequency and : 
reduced delays on existing routes bringing an increase in riders. It would also allow opportunities . 

for new destinations to be served Rapid-transit service along commuter rail lines would also be 

possible. This increases transit access to jobs in Cambridge, and jobs for Cambridge residents 

outside of Cambridge, allowing us to develop more sustainably and reduce our reliance on the 

automobile. . 


Cambridge requests that MEPA require that the South Station Expansion Project take into careful 


consideration the potential for future transportation uses of underground real-estate in the area as ea 
the expansion and associated air-rights projects move forward. 

As the project moves forward, Cambridge would appreciate being involved in discussions P-11.6 
regarding further design and selection of the layover facility alternatives, with a particular interest 

in Beacon Park Yard. 

The South Station Expansion project is a responsible first step to start bringing the transit system P-1L.7 


in the Boston region up to a world-class standard As difficult as it is in these challenging fiscal 
times, it is critical that we keep in sight other expansion projects, such as the Urban Ring 
circumferential transit project, without which our economic competitive edge will continue to 
erode. 


Please do not hesitate to contact me to discuss this further or contact Jeff Rosenblum at 
jrosenblum@cambridgema.gov or (617) 349-4615. : 


Very truly yours, 
Robert W. y 
City Manager 


ce: Katherine Fichtet, MassDOT 
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495/Metro “West wPR11200 


Partnership 


Leaders for Regional Prosperity Ni E P A 


Secretary Richard K. Sullivan, Jr. April 9, 2013 
Executive Office of Energy and Environmental Affairs 

MEPA Office 

Attn: Holly Johnson, MEPA Analyst 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


RE: EEA # 15028; Environmental Notification Form for South Station Expansion Project 
Dear Secretary Sullivan: 


On behalf of the 495/MetroWest Partnership, we would like to offer our support for the proposed South 
Station Expansion Project (SSX) by the Massachusetts Department of Transportation (MassDOT). 


The 495/MetroWest Partnership is a non-profit advocacy organization serving thirty-three communities, 
over half ‘a million residents, and an employment base of approximately $17 billion, by addressing regional 
needs through public-private collaboration, and by enhancing economic vitality and quality of life while 
sustaining natural resources. The Partnership is concerned about regional constraints and limitations, and 
conducts numerous initiatives on transportation, workforce housing, brownfields, and water resources. 


The Partnership’s region includes three commuter rail lines, two of which originate at South Station, 

namely the Franklin Line and the Worcester/Framingham Line. Much of our work focuses on transportation 

and transit infrastructure needs. Certainly the expansion of South Station is essential to realizing many of NLOL.1 
the Partnership’s goals regarding commuter rail service to and from our region. Given our region's 
progression to becoming a net importer of labor, commuter rail services and options are becoming of 

greater importance, particularly the need for reverse commute schedules and in general expanding the 
schedule along our lines. 


The capacity constraints at South Station are a concern to the Partnership especially in light of the 


expanded service schedule planned for the Worcester/Framingham Line following successful negotiations N 01.2 
between the Patrick/Murray Administration, MassDOT, the MBTA and CSX. Improving the capacity, 

reliability, and layover space at South Station, all elements included in the SSX project, is vital to the 

growing demand for commuter rail service in our region. 

The 495/MetroWest Partnership is in full support of the South Station Expansion Project; we hope that * 01.3 


these comments are helpful in your consideration. If you have any questions, please contact our Deputy 
Director, Jessica Strunkin, at 774.760.0495 x101 or Jessica@495partnership.ors any time. 


Wa Yom ZB 


Paul F. Matthews JessicaStrunkin 
Executive Director Deputy Director 


495/Metro West Partnership 
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April 4, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: South Station Expansion Project: Environmental Notification Form, EEA No. 15028 


Dear Secretary Sullivan: 


A Better City (ABC) is pleased to submit comments in support of the South Station Expansion Project.. 

We believe that the South Station expansion is a critical component in the multimodal transportation 
network of Massachusetts, its commuter rail system, and New England’s regional rail vision as well asN-02.1 
long term growth and viability of the Northeast Corridor. We recognize that in addition to improvements 
to supplement capacity at South Station in Boston, enhanced rail layover capacity is an integral part of this 
project. The viability of many other transportation projects planned for the region and the Northeast 
Corridor are dependent upon the creation of additional capacity at the South Station platforms and the 
efficient rail operations in the immediate vicinity of the station, in the layover yards, and in the tracks that 
connect the yards with the station. ABC support and advocacy for related rail improvements underscores 
the urgency for advancing the South Station Expansion Project. 


ABC is a nonprofit membership organization that provides the business and institutional leadership 
essential .for. ensuring progress and tangible results on transportation, land development, and public realm 
infrastmcture.'investments that are vital to sustaining and improving the Boston area’s economy and 
‘quality of life. 

The ABC Board of Directors comprises leaders from over 100 major businesses and institutions in greater 
Boston and represents a broad range of industries, including financial services, real estate, legal services, 
construction, higher education, cultural institutions, life sciences, hospitality, utilities, and more. The 
Board has an established history of civic engagement and is actively engaged in the work and issues that 
comprise ABC’s mission. ABC is also a member of the Business Alliance for Northeast Mobility and 
actively supports rail service improvements in the Northeast Corridor. 


The Environmental Notification Form and its attachments describe the broad range of environmental, land 
use, and transportation issues that need to be addressed before this complex project can move forward. 
The general description of alternatives captures the basic approaches that will need to be much more fully 


developed in the Environmental Impact Report. It will be very important that the environmental analysisN-02. 


fully documents the relationship of these alternatives and their associated impacts on the immediate 
context. That analysis also needs to include a thorough review of options for layover facilities and 
impacts on their surroundings in South Bay, Readville, and Beacon Park. 


ABC and members for our committees have held several meetings with MassDOT officials as this project 
has been taking shape and we welcome the opportunity to continue our participation during the N-02.3 
environmental review, planning, and design process as the scope takes shape and as review continues.We 
will submit more detailed substantive comments at a later date. 


Sincerelyal= Crewe La svapsantn 6k petteae Pes Sar Wes ae OO ET cap ese th 
PRR, NAN eee oP ce cae s he RAH A Castaneda BETCHA ay 


Planning Director, rere anotisns Yet tae®: LR EL OO meQuustaly Tatts Cate 


5913/1 ssxlt405 


Association r Public Transportation 


Northeast High Speed Rail Association 
Massachusetts Association of Railroad Passengers 


P.O. Box 51029 Richard J. Arena 
Boston, MA 02205-1029 President 
sieeiaeisiacemaiianaiags apt@aptmarp.org rjarena@aptmarp.org 
www.aptmarp.org APT Message Line : 617.482.0282 Tel: 732.576.8840 Fax: 732.576.8839 


9 April 2013 


Secretary Richard K. Sullivan, Jr. 

Commonwealth of Massachusetts 

Executive Office of Energy and Environmental Affairs, MEPA Office, EEA # 15028 
Attention: Holly Johnson, MEPA Analyst 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: South Station Expansion Plans 


Via e-mail & fax: Fax: 617-626-1181 Email: Holly.S. Johnson@state.ma.us 


Dear Secretary Sullivan: 


A key term that arises when discussing the funding and construction of strategic transportation infrastructure is N-03.1 
SUSTAINABILITY. Under that encompassing term are other project questions: 


e Is the project is economically sound? 

e Does the project work from an engineering, technology, operational standpoint? 

e Are the parties giving full weight that this is a once in a century investment? 

e Is it both flexible and expandable to meet both anticipated and some unanticipated needs? 

e Are life cycle costs as well as initial construction costs taken into consideration? 

e Does it utilize best-in-class, peer-reviewed methodologies? 

e Does this project meet the needs of the entire Megaregion, and not just a small segment? 

e How does it impact the entire transportation network; is it a standalone system or does is symbiotically 
make the other pieces perform better? 

e Does the project maximize its environmental improvement potential? 


When the $850 million South Station Expansion (SSX) project is looked at under this microscope, it is found to be sadly N-03.2 
deficient. The most disconcerting issue is that South Station is not a station at all - it is s stub-end terminal, constrained 

by the Charles River to its north and Boston Harbor to its east. As a stub terminal, it loses half of its peak capacity as 
precious time slots must be apportioned to bring full trains out and empty trains in, and vice versa. There is no ability 

to expand the service north to the population and business areas north of Boston and in New Hampshire and southern 

Maine. The proposed SSX plan would increase the operational inefficiencies in both the MBTA commuter rail network 

and Amtrak intercity rail which are forced to run bifurcated systems out of both North and South Stations in Boston. 
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South Station Expansion Plans EEA# 15028 


Around the world, much thought has been given to making train stations attractive, accessible, successful, and 
efficient. Planners and architects have realized that the most successful stations have the tracks and platforms below 
grade. The very important ground level is best used for retail (shops, restaurants, other services). These shops attract 
foot traffic which makes the station not just a transportation mecca; it is also a prized destination. The rents, fees, and 
taxes generated by the ground level and lower floor shops contribute to covering the operating costs of the station. 
But without shops on the ground floor, the appeal is gone, as are the benefits of Value Capture Financing. 


What can resolve this deficiency? APT would propose consideration of the North/South Rail Link (NSRL) which, via 
underground tunnels and station platforms, can connect the two separate Boston terminals and likewise connect the 
region. True High Speed Rail (HSR) is coming to Boston, but it will be inconvenient for those living north of Boston or in 
southern NH. It will be easier, quicker, and more convenient for them to fly to other cities on the Northeast Corridor 
(NEC) rather than take the train — it is simply too cumbersome to transfer from North Station to South Station or to 
drive to the Boston or Route 128 Westwood HSR stations. The NSRL and a Woburn (Anderson) HSR station north of 
Boston address that issue nicely, conveniently, and cost-effectively. 


Another point to consider is the capacity situation of the Greater Boston MBTA subway. Many key stations, such as 
Park St., Downtown Crossing, Government Center, and State Street are at or near capacity. This is in part due to 
commuter rail riders who, due to the split MBTA commuter rail system, have to detrain on the wrong side of the city. 
To get to their eventual destination, they use the subway, and traverse the downtown core. The NSRL would alleviate 
this problem by permitting commuters to get closer to their eventual destination without necessarily requiring them to 
tie up capacity at downtown subway stations. 


From an environmental standpoint, the SSX project is especially lacking versus the NSRL alternative. Per the 
North/South Rail Link MIS/DEIS, the NSRL project would: 


e Eliminate 55,000 car trips daily, 

e Save commuters over 50,00 hours daily 

e Eliminate 1 million vehicle miles traveled on the regional highway system in a typical weekday, 
e PREVENT the EMISSION of OVER 580 TONS of GREENHOUSE GAS DAILY 


No other transportation project in the Commonwealth grades out this highly in terms of environmental benefit. 


Mr. Secretary, APT formally requests that you find the SSX proposal as submitted by the Commonwealth inconclusive 
and incomplete in that it does not review the substantial benefits of the NSRL. We would further request that you 
direct MassDOT to appropriate the funding to complete the preliminary engineering of the NSRL, following up the $4.5 
million initial study funded by the federal government. APT submits that this is not just good practice, it is a legal 
requirement. Language in the NSRL MIS/DEIS stated that the proposed right of way for the Rail Link was not to be 
obstructed by any other development. It is distinctly possible that proposed development at South Station and the 
South Postal Annex will make constructing the NSRL impossible. The Commonwealth’s commuters, businesses, 
citizens, tax payers, and fare payers deserve better than the incomplete and deficient SSX plan currently proposed. 


Sincerely, 
Richard J. Arena 
President, Association for Public Transportation 


C: Honorable Deval Patrick, Governor of the Commonwealth of Massachusetts 
Secretary Richard Davey, MassDOT CEO 
Ms. Rebecca Reyes-Alicea, US Department of Transportation 
Ms. Katherine Fichter, MassDOT SSX Project Manager 
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N-03.3 


N-03.4 


N-03.5 


N-03.6 


N-03.7 


N-03.8 


downtown north association 


April 9, 2013 


Richard K. Sullivan, Secretary 

Executive Office of Energy & Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston, MA 02114 


RE: The Environmental Notification Form (ENF) for the South Station Expansion Project 
Dear Secretary Sullivan, 


My comments on the South Station Expansion Project relate primarily to its implications for 
the North/South Rail Link (NSRL) Project. They are offered from the perspective of the NSRL 
Project Citizens Advisory Committee, which was convened by EOEEA and for which I served 
as Chair, as well as from the related perspective of the Downtown North Association, which 
represents the sector of Boston that includes North Station. 


With the exception of a single reference to the 2003 Secretary Certificate for the NSRL Project N-04 1 
Environmental Impact Report as being among nine other projects involving South Station, 
there is no reference or substantive attention paid to the implications of the proposed South 

Station Expansion Project for the North/ South Rail Link Project -- or vice versa. This is notable 
failing of both the South Station Expansion Project ENF and the ongoing $40M DOT planning 

study of track/ terminal expansion and related development issues/ opportunities at South 

Station precisely because many of those same issues are among the critical matters that were 
addressed by the NSRL/DEIR and would be resolved by the NSRL project itself. 


Not to consider the NSRL in the context of the South Station Expansion Project is shortsighted |Sf-04 2 
from both transportation and development perspectives; but it is also procedurally and legally . , 
problematic. Since the NSRL/DEIR is still pending, any proposed project involving South 

Station is required to address its consequences, for better and/or for worse, for the previous 

projects that have already been the subject of a Secretary's Certificate - and that certainly 

includes the rail link. Beyond that major procedural problem, there is a substantive problem N 04 3 
in that its focus on more immediate issues -- e.g., the urgent need for more track and terminal : 
capacity at South Station, the South Station Expansion Project overlooks future transportation 

and development issues and opportunities there and elsewhere - e.g., the continuing and 

related constraints on the capacity, efficiency and development potential of the regional rail 

network as a whole and the many advantages of extending the Northeast Rail Corridor north 

of South Station. 


Downtown North Association 
April 9,2013 
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There is some irony in the present state of affairs since, if we had begun to address those 
chronic and systemic needs more than a decade ago, when the NSRL/DE{£R was first published 
in 2003, what were then identified as chronic network needs would not have become the acute 
South Station needs that they now are. Quite the contrary, if the NSRL had been built in the 
interim, we would now be planning to decease the number of surface tracks at South Station 

- and North Station — rather than increasing them; and while more tracks may be essential 
strategy now, they will certainly not be sufficient strategy in the longer run and in the larger 
context. 


Our very realistic concern is that we are now moving ahead quickly on the South Station 
project without taking the NSRL into serious and explicit account because we are relying on 
facts that we think we know about the NSRL and do not, while ignoring facts that we think we 
do not know about the NSRL and do. We do not know how much the NSRL will cost or how 
and by whom it will be financed, built or operated. But we do know how much the rail link 
will increase regional rail ridership and operational efficiency; we do know the extent of the 
unprecedented mode shift from other congested modes of air and highway travel to rail; we 
do know the befits of extending the Amtrak Northeast Rail Corridor to northern Massachusetts 
and New England; and perhaps most relevantly and importantly, we most certainly do know 
that the preferred NSRL alignment is through the South Postal Annex site, which is a central 
focus of the South Station Expansion Project. 


Because of the many and fundamental ways in which the South Station Expansion Project and 
the NSRL relate to one another, what the NSRL advocates have been asking for is to have the 
DEIR for the NSRL Project updated and finalized as an integral element of the South Station 
Expansion Project. This would be a relatively modest investment of both time and money - 

no more than $3M over the course of a few months - in the context of the $850M project 

now proposed; and it would allow us all to get reliable and definitive answers to the still 
unanswered questions about the NSRL. That would also make productive and timely use 

of the $4.5M public investment already made and the more than eight years of citizens, 
agency and professional effort already devoted to this matter. 


While it would make eminent sense to fully and finally answering any and all outstanding 
questions about the NSRL by finalizing its DEIR as part of ongoing planning for South Station 
expansion, to which it is inextricably linked, the very least that we should expect is that the 
considerable work already done on the NSRL will be taken into serious and explicit account 

in planning of the South Station track/ terminal expansion and related development. That 
clearly would involve the future development of the South Postal Annex, beneath which the 
rail link tunnels would run and an underground South Station would be located. It is essential 
to preserve and protect that constrained and critical right-of-way - the pending NSRL/DEIR 
would seem to require that; and it also makes great good planning sense to consider the option 
of constructing that new station as part and parcel of the larger redevelopment of that site. 


N-04.4 


N-04.5 


N-04.6 


N-04.7 


Downtown North Association 
April 9,2013 
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On the other hand, not to proactively consider that possibility as part of the redevelopment N-04.8 
plan for SPO and South Station, for example, could inadvertently preclude that option — one 

of many ways in which the NSRL itself could be inadvertently precluded. All would agree 

that precluding the NSRL, advertently or inadvertently, would not be an acceptable outcome 

of the South Station Expansion Project. No matter how successful the present South Station 

track and terminal expansion project proves to be, it cannot integrate the regional rail system, 

it cannot extend the Northeast Rail Corridor beyond South Station, it cannot substantially 

and permanently expand the capacity and efficiency of the passenger rail system as a whole, 

and it does not address comparably urgent track/ terminal capacity problems at North Station. 


If in the process of expanding South Station as now proposed we compromise or eliminate 

the potential of the NSRL to do those very things, that would have very significant, and likely 
irreversible, transportation, economic and environmental consequences for achieve those goals 
in the future. Knowing what we know, that would be both irresponsible and excusable. And 
avoiding that predictable and avoidable result requires a comprehensive and anticipatory 
planning approach, which is no more nor less than we are hereby recommending and 


requesting. 


In summary and conclusion, there is a lot at stake in the South Station Expansion Project, not 
just in and around South Station, but above and beyond South Station and environs. We are 
simply asking the South Station Expansion Project, for its own sake as well as due to its major 
implications of the NSRL Project, to complete the NSRL/DEIR as part of this project. At a 
minimum, we respectfully request that the South Station Expansion project ENF take into 
serious and explicit account what it has already been documented and demonstrated after 
$4.5M of professional analysis and countless hours of experienced citizen participation that 
have been devoted to evaluating the NSRL project thus far. Not to do so runs the real risk 
that the South Station Expansion Project might actually, even if unintentionally, preclude, 
compromise or delay the construction of the North/South Rail Link project, if not physically, 
then financially and politically. 


Sincerely, 


Robert B. O'Brien, DNA Executive Director 
Chair of the NSRL Citizens Advisory Committee 


cc: Governor Deval Patrick 

MassDOT Secretary Richard Davey 

South Station Expansion Project Manager Katherine Fichter 

Peter Meade and Kairos Shen of the Boston Redevelopment Authority 
Richard Bertman, President of the Downtown North Association 


HARVARD UNIVERSITY 
Office of the General Counsel 
Daniel S, Rabinovitz Holyoke Center, Suite 980 
University Attorney 1350 Massachusetts Avenue 
Counsel for Allston Development Cambridge, Massachusetts 02138-3834 
Daniel_Rabinovitz@harvard.edu t.617.495.9687 
£.617.495.5079 


April 9, 2013 


Richard K. Sullivan, Secretary 

Executive Office of Energy and Environmental Affairs RE CEIVER 
100 Cambridge Street, Suite 900 

Boston, MA 02114-2150 


APR 1.0 2013 
Re: Boston — South Station Expansion Project 
ENF (EEA #15028) i FE p A 
Attn: MEPA Unit 
Holly Johnson 
Dear Secretary Sullivan: 


On behalf of Presidents and Fellows of Harvard University, I am submitting comments 
on the Environmental Notification Form filed by the Office of Transportation Planning of the 
Commonwealth of Massachusetts Department of Transportation, regarding the proposed South 
Station Expansion Project in Boston. If you have any questions regarding these comments, 
please call Joseph G. Beggan, Senior Manager for Transportation, at 617/495-2956 or the 
undersigned at 617/495-9687. 


Thank you. 


Sincerely, 


Lh. dnicf 


Daniel Rabinovitz 
Attorney for and on behalf of Harvard University 


Cc:  wrencl. 
Kevin Casey 
Joseph Beggan 


Comments of Harvard University 
on the 
Environmental Notification Form for the South Station Expansion Project 
(EOEA 15028) 


April 9, 2013 


I. Background. Harvard University (“Harvard”) has reviewed the Environmental 
Notification Form (“ENF”) for the South Station Expansion Project in Boston (“Project”). The 
Project is intended to help facilitate the expansion of inter-city and high-speed rail service into 
South Station, and to improve existing rail operations and service delivery at South Station 
currently provided by Amtrak and the MBTA. This is a goal with broad-based support and 
Harvard is among those entities that see the importance of this project to our future regional 
transportation network, upon which all major employers such as Harvard depend, now and for 
the future. 


The Project as described in the ENF includes not only the proposed expansion of the 
South Station rail terminal facilities, including new tracks and platforms, pedestrian amenities 
and concourses, as well as the proposed relocation of the adjacent United States Postal Service 
General Mail Facility, but also the development of one or more additional train layover facilities 
to accommodate existing and future commuter rail operations of the MBTA. Three layover 
facility site possibilities are identified in the ENF, one of which is a portion of Beacon Park Yard 
in the Allston neighborhood of Boston. Harvard owns the fee title to Beacon Park Yard, having 
acquired it in 2003 from the Massachusetts Turnpike Authority, but the property is encumbered 
by a perpetual exclusive railroad easement held by CSX Transportation (“CSXT”). 


Harvard’s comments relate in large part to the reference in the ENF to potential roles that 
the Harvard-owned land at Beacon Park Yard might play in addressing long-term MBTA needs 
for additional layover facilities, the need for which may emerge based upon projections 
contained in the ENF for the present through the year 2040. We write to urge that the MEPA 
Office require MassDOT to review in depth, the underlying assumptions upon which Beacon 
Park Yard has been included as a potential layover facility alternative, and balance the options 
available to accommodate those needs with the very unique contribution that Beacon Park Yard 
could play in both helping to address other transportation challenges such as the Massachusetts 
Turnpike viaduct in Allston, and in fostering economic development at this gateway location. 
These opportunities could be foreclosed by the location of a permanent layover facility there. 
We believe that there is an opportunity to strike an appropriate balance. As further discussed in 
these comments, we believe the ENF falls short of this goal but offer below some suggestions for 
further analysis and consideration in the Draft Environmental Impact Report. 


IL. ENF Comments. Harvard acknowledges that upgrading the state’s transportation 
infrastructure is also a strategic priority for the State, particularly rail service and the 
infrastructure supporting it, as outlined in the 2010 “Massachusetts State Rail Plan” and the 
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N-05.1 


September 2012 document “Report of Progress: Transforming the Rail Network for Economic 
and Community Development.” As noted above, the focus of Harvard’s comments is on the 
ENF’s needs and site alternative analyses regarding potential layover facilities, including the 
description and evaluation of Beacon Park Yard as a potential site for a new layover facility. 
Harvard seeks a more rigorous analysis of the actual and future needs for layover facilities, 


including the operational growth and service needs undergirding the layover facility needs N-05.2 

projected, and the relative merits of the myriad alternative layup/layover sites identified by 

MassDOT in the ENF (including those eliminated from further consideration). This more N-053 

thorough site alternatives analysis should take into account numerous significant factors : 

pertaining to Beacon Park Yard that were omitted and/or insufficiently addressed in the ENF. 
Furthermore, Harvard recommends that the South Station Expansion Project and the N-05.4 


layup/layover project be analyzed separately. These two projects are not interdependent and are 
appropriately treated as separable. The expansion of South Station is clearly desirable with or 
without increased layover, so is in no way reliant upon achieving increased layover/layup 
capacity. Further, as set forth in the ENF, the MBTA already has a shortage of layover tracks, 
and over the long-term (denoted as the years 2025 and 2040 in the ENF), the MBTA will need 
additional layover capacity whether or not the South Station expansion project proceeds. 


A. Layover/Layup Analysis. There are numerous aspects of the layover/layup analysis set 

forth in the ENF which merit further consideration, correction or additional analysis. While 
layup/layover is a normal activity of current rail operations, it is not inherently desirable, as it 

wastes energy and generates unnecessary air pollution in non-passenger-carrying equipment N-5.5 
repositioning moves. One of the advantages of introducing diesel multiple unit trains 

(“DMU’s”) services to replace some commuter rail service, and to expand service frequency in 

denser markets, is that DMU service is less reliant on layup/layover movements, because it tends 

to run continual service more like rapid transit. 


L Growth Forecasts and Relationship to Service Plans. For the reasons that follow, 
the ENF’s layup/layover needs analysis appears to overstate significantly the projected need for 
layup/layover in the future. The forecasts in the ENF use commuter rail passenger growth rates 
for 2040 that are significantly higher than historic growth rates and as noted below, do not 
address the use of DMU’s in either 2025 or 2040. Without this more thorough analysis, the 
environmental and other impacts of various layup/layover scenarios cannot be accurately 
identified and evaluated. 


N-05.6 


In addition, assumptions in the ENF about future Amtrak service requirements appear to N-05.7 
contradict statements about the capacity of the Amtrak Southampton Street Yard site to 
accommodate layover of eight-car consists. The 2040 estimates in particular represent a 
significant increase in the carrying capacity of the commuter rail system that is not tied to any 
regional forecasts of commuter rail demand — which may result in a significant overstatement of 
the layover need for 2040. In addition, by requiring the accommodation of all 8-car consists, 
MassDOT has eliminated the potential to use all of Amtrak’s Southampton Street Yard, where 
four consists of 7-car trains could layover, and Amtrak’s Front Yard, where three 6-car consists 
could layover. The MEPA Office should require MassDOT to provide in the DEIR, information y 05 g 
about passenger growth increases between 1990 and 2010 and relate them to the growth rate 
used for the MBTA’s estimate of the layover capacity it needs in 2040. In addition, the 2040 
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estimate should be supported by well-documented regional forecasts for commuter rail service. 

We note as well that the layup/layover needs analysis has been presented without reference to 05.8 
existing or proposed future service plans of the MBTA. One result of the absence of this (cont.) 
analysis is that the layover facilities analysis does not address the operational efficiencies that 

can be achieved by siting layover facilities in proximity to planned expansions of commuter rail 

services. 


In sum, a more thorough needs analysis very well may demonstrate that the need for 
layup/layover is less than the ENF suggests and therefore, that the overall environmental and 
other impacts of such facilities may be reduced. 


2. DMU’s. The Governor, the Secretary of Transportation, and the MBTA have N-05.9 
publicly announced intentions to study the future use of DMU’s on the Fairmount Line and on 
other commuter lines to provide more flexibility to respond to passenger service needs and 
achieve increased efficiencies in the MBTA’s service operations. DMU’s represent the kind of 
“alternative technology” which the MBTA seeks to implement system-wide (see Attachment A 
of the ENF at p. 7, which says that “MassDOT will consider the layover and service needs of 
vehicle types beyond those in the MBTA fleet. . .”). 


As noted above, DMU’s generate far less layover/layup needs than the trains currently 
used in MBTA commuter rail service. In addition, DMU’s are also more environmentally- 
friendly because they can be readily switched off when not in use, while diesel service commuter 
trains will idle when laying over (causing air pollution effects that should be studied in the 
DEIR, as discussed below). The ENF does not refer to any analysis of how the MBTA’s planned 
introduction of DMU’s for commuter service use would decrease the MBTA’s future layover 
needs. Hence, not having taken into account the use of DMU’s, the ENF likely overstates future 
layup/layover needs and therefore provides an insufficient basis for assessing environmental and 
other impacts and making locational choices. 


B. Competing MassDOT Transportation Priorities. The analysis of Beacon Park Yard as N-05.10 
a potential site for a layover facility should take into account a number of other important State 


transportation priorities that also require the usage of significant portions of Beacon Park Yard 
and that are not addressed in the ENF. Without considering these other transportation priorities, 
the environmental and other impacts of siting a layover facility at Beacon Park Yard cannot be 
adequately evaluated. 


1, MassPike Reconstruction. The ENF does not discuss one of the most pressing 
infrastructure priorities on MassDOT’s agenda: the urgent need to reconstruct the Mass. 
Turnpike Allston viaduct and interchange, which MassDOT has publicly discussed as needing 
near-term attention. The ENF does not discuss the effect of siting a substantial layover facility in 
Beacon Park Yard on either the permanent design of the reconstructed Turnpike (whether 
elevated as at present or in an at-grade configuration), or on the ability of MassDOT to use areas 
of Beacon Park Yard for necessary construction staging and materials storage purposes. We 
understand that this urgently-needed reconstruction work will have to be undertaken in the near- 
term; by contrast, the MBTA’s short-term layover need is for only three consists and the ENF 
sets forth long-term layover needs (27 year projections) which, as discussed in this comment 


N-05.10a 
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letter, may be substantially overstated. We further understand that these Mass. Turnpike 
improvements will have beneficial public safety and environmental impacts. 


Harvard has assumed that significant portions of Beacon Park Yard will be required onan N-05.10.a 
interim basis to support the Mass. Turnpike reconstruction work. Harvard also recognizes that (cont.) 
there is an urgent need to minimize the impact of construction disruption on the surrounding 
communities and the area’s regional and local roadway network. As a result, we are committed 
to reaching mutually-agreeable arrangements with MassDOT to address this fundamental 
transportation and public safety issue (subject to CSXT’s on-going rights in Beacon Park Yard, 
as discussed below). Given that substantially the same land parcels are involved with 
reconstruction and repair of the Mass. Turnpike, an operational analysis and construction staging 
plan for the Mass. Turnpike reconstruction work must be part of any analysis of the use of 
Beacon Park Yard for layover uses. 


on Electronic Tolling. Governor Patrick and MassDOT have publicly announced the 
State’s intention to implement electronic tolling along the Mass. Turnpike in the near term 
future, and this cannot be accomplished at the Allston toll location without the reconstruction or V_95.1Qb 
replacement of the Allston interchange/viaduct as discussed above. Electronic tolling will 
require straightening out segments of the Mass. Turnpike adjacent to Beacon Park Yard, a reality 
not reflected in the ENF. This straightening will compete with the need to expand the land 
available for passenger rail facility expansion within a constrained space. Thus, the revised 
design of this portion of the Mass. Turnpike should be considered in evaluating the viability of 
Beacon Park Yard as a layover facility. 


= Street System Improvements. The ENF also does not consider street system 
improvements that are needed in and around Beacon Park Yard to improve permanently, one of 
Boston’s worst intersections — the confluence of the Mass. Turnpike Allston ramp, Cambridge 
Street, and a service drive with Soldiers Field Road and its adjacent service road. In addition, the 
current condition of the two 50+ year old Cambridge Street bridges, over the Mass. Turnpike 
itself and over Mass. Turnpike off ramps, is poor. Reconstruction or replacement of these 
bridges is urgently needed. Further, as part of the on-going transportation planning work 
Harvard has undertaken subsequent to its acquisition of Beacon Park Yard a decade ago, Harvard 
has engaged in discussions with public agency officials and stakeholders about the need to create 
a viable street system in this area. The potential for planning and developing this series of new 
and reconfigured streets may be jeopardized if the heart of Beacon Park Yard is to be 
permanently utilized as an MBTA layover facility. The siting of a permanent layover facility in 
Beacon Park Yard must be evaluated against these transportation system needs. 


N-05.10c 


4. Expansion of Rail Track Service. There is a need to replace the single track- 
: a aes : : ; ; N-05.10d 
constrained Boston Main Line with a multi-track layout in order to provide adequately for a 
multitude of objectives, including (i) expanded commuter rail service, (ii) the introduction of 
DMU service, and (iii) the introduction of inter-city Amtrak service on the inland route. This 
must be accomplished in a manner that is well-integrated during the construction period for the 
Mass. Turnpike reconstruction work, i.e., in a manner that maintains rail access to South Station 
and addresses rail operations on the Grand Junction rail line. 
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In sum, Harvard believes that the possibility of a substantial MBTA layover facility in 
Beacon Park Yard should be evaluated in the DEIR against the importance of advancing each of 
the above-outlined transportation initiatives; we believe that such evaluation should give priority 
to the public safety needs reflected in the reconstruction of both the rail track layout and the 
Mass. Turnpike in an integrated and timely manner. 


C. Existing Rights in Beacon Park Yard. The ENF does not present a complete or N-05.11 
accurate picture of (i) the MBTA and MassDOT rights in Beacon Park Yard; (ii) the rights of 
CSXT in Beacon Park Yard, or (iii) Harvard’s ownership of and rights in Beacon Park Yard. 


t. Existing MassDOT Easement Rights. In 2003, in connection with the sale of 
Beacon Park Yard by the Massachusetts Turnpike Authority (MassDOT’s predecessor-in- 
interest) to Harvard, Harvard was asked to enter into certain agreements that would (i) give the 
MBTA certain future easement rights for limited layup/layover purposes at Beacon Park Yard, 
and (ii) give the Executive Office of Transportation and Construction (also a predecessor-in- 
interest to MassDOT), the right to purchase an easement for freight functions to and from the 
Port of Boston. These easement rights were put into place in recognition of the constraint 
imposed upon rail service by having a single Boston Main Line track because of Mass. Turnpike 
construction in the late 1950’s, as a result of which service to Allston and Brighton was 
eliminated and inter-city passenger rail service and commuter service to the west were severely 
restricted. In order to assist the State in addressing these inadequacies, Harvard agreed to 
provide MBTA with an easement to expand its track layout to a multi-track layout, while 
retaining the right to develop over and under that rail easement. 


In recognition of CSXT’s existing perpetual rights in Beacon Park Yard, as discussed 
below, the MBTA Easement Agreement does not afford the MBTA any current rights to occupy 
any portion of Beacon Park Yard (whether for layover purposes or otherwise). Similarly, the 
MassDOT Option Agreement does not afford MassDOT any current rights to occupy any portion 
of Beacon Park Yard; rather, it grants MassDOT an option to purchase a future easement related 
to future (currently non-existent) freight rail usage of Beacon Park Yard to service the Port of 
Boston only -- and not passenger rail purposes of any kind. 


In addition, the MassDOT Easement Agreement does not provide for the construction of 
inspection areas and related structures (such as a building containing operating department office 
space, storage areas, crew accommodation facilities, etc.), a power substation, and other facilities 
that are enumerated in MassDOT’s own guidelines for a layover facility contained in the 
Layover Facility Alternatives Analysis section of the ENF. 


Thus, the ENF does not accurately describe the currently inoperative rights of the MBTA 
and MassDOT in Beacon Park Yard. Further, such rights would be triggered by events that are 
not within the control of the State or Harvard, as they relate to CSXT’s future operations at 
Beacon Park Yard, as discussed below. It is simply inaccurate to state, as set forth on page 48 of 
the Layover Facilities Alternatives Analysis, that “no property acquisitions are required.” 
Therefore, the ENF does not make clear that lack of available space and potential acquisition 
costs should be considered in assessing the viability of the Beacon Park Yard site. 
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In addition, (i) the area of the MBTA Easement Agreement future layover rights is far N-05.11 
smaller in size than the 22.4 acre figure presented repeatedly in the ENF, and (ii) the estimates — (cont.) 
for the MBTA layover capacity appear overstated due to the inaccuracy of measurements of the 
MBTA and MassDOT future easement areas. In presenting an incomplete and inaccurate picture 
of the MBTA and MassDOT future rights at Beacon Park Yard, the ENF therefore does not 
evaluate the viability of Beacon Park Yard accurately in relation to other alternative locations. 


Zz CSXT Rights. CSXT has a perpetual easement covering the existing Boston 
“Main Line” as well as easement rights in the majority of Beacon Park Yard. The broad extent 
of these easement rights, and their practical effect on the operation of and development at 
Beacon Park Yard, is not discussed in the ENF. In addition, even after CSXT’s relocation of 
certain of its operations at Beacon Park Yard westerly, as discussed in the ENF, it is Harvard’s 
understanding that CSXT will continue to provide freight access to Chelsea, and thus will require 
continued use of the Main Line and Grand Junction rail track, as well as related operations at 
Beacon Park Yard. The ENF does not discuss how the proposed layup/layover facility would 
operate in tandem with on-going CSXT rights and operations at Beacon Park Yard. 


N-05.12 


3. Harvard’s Reserved Rights. In the MBTA Easement Agreement and MassDOT 
Option Agreement described above, Harvard reserved the right to undertake development both 
above and below the future MBTA and MassDOT easement areas. The ENF does not reference 
these reserved rights of Harvard, or the impact of the proposed layover facility on development 
of the remainder of Beacon Park Yard. Harvard acquired a fee title interest in Beacon Park Yard 
subject to the CSXT easement rights described below. As CSXT relocates its intermodal and 
other rail operations out of Beacon Park Yard, the development potential of Beacon Park Yard 
can be more fully realized. However, the construction of a substantial layover facility would not 
only require the negotiation of material changes to the existing MBTA Easement Agreement, it 
would also severely impair the ultimate developability of Beacon Park Yard for uses consistent 
with the surrounding institutional and residential areas. It is also inconsistent with the September 
2012 Report of Progress from Lt. Governor Murray’s office, which stated at page 2 that the 
relocation of CSXT intermodal and related operations out of Beacon Park Yard, which has been 
coordinated with MassDOT bridge raising work from the New York border to Worcester, would 
allow for the redevelopment of Beacon Park Yard, “... an 80+ acre parcel along the Charles 
River to serve as a new gateway district for the city.” That report further discusses Beacon Park 
Yard as a potential site for “transformative redevelopment” at page 7. 


N-05.13 


N-05.14 


D. Additional Considerations. There are other related issues which merit analysis, as listed 
below. Harvard believes that the South Station expansion project and the layup/layover facilities 
projects should be addressed in separate DEIR’s, so that the critical safety and functional rail and 
highway issues outlined above and the matters listed below can be addressed expeditiously, and 

not delayed by the MEPA environmental review process for the South Station expansion project. 


Le Impacts on Amtrak Inter-city Service. The DEIR analysis of the potential 
layup/layover alternatives should address the potential delays to Amtrak services that will likely 
be caused by layover operations within Beacon Park Yard. The utilization of Beacon Park Yard 
as a layup/layover facility will route additional rail traffic through the most heavily congested 
section of the MBTA’s rail system — the Back Bay/South Station corridor, where Amtrak's Acela 
service, Northeast Regional Service, and MBTA commuter rail are competing for very limited 


N-05.15 
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track space, and the growth in passenger demand described in the ENF has to be accommodated. 

A Beacon Park Yard layover facility also seems inconsistent with the publicly-stated goal of N-05.15 
increasing use of the “inland” inter-city route (i.e., Boston to Worcester, to Springfield, to ‘ 
Hartford, to New York City), because it would increase commuter rail/inter-city passenger rail 
conflicts. Layover facilities to the south of South Station would not route additional rail service 
through the South Station/Back Bay choke point, a clear advantage from the standpoint of 
operations and passengers. The ENF does not take into account this constraint in the evaluation 
of layover alternatives. 


(cont.) 


The utilization of Beacon Park Yard also would require an upgrade of the signalization N-05.16 
system for the South Station/Back Bay corridor; the construction of multi-track service through 
Beacon Park Yard, and a costly signalization project in and near Beacon Park Yard; none of 
these necessary infrastructure investments are discussed in the ENF. 


Z. Design Guidelines. As noted above, the design guidelines set forth inthe Layup N-05.17 
Alternatives Analysis section of the ENF suggest that the additional layover facility/facilities 
should include ancillary facilities for inspection and maintenance functions. The creation of 
these facilities at Beacon Park Yard would require acquisition of additional property interests by 
the MBTA, as would the creation of the layover facility as outlined in the ENF. To the extent 
that competing transportation and economic development priorities are taken into account, these 
ancillary facilities likely would not be feasible. 


5; Consistency with Area Plans and Development. The ENF suggests that the use of N-05.18 
Beacon Park Yard is consistent with both City plans for the area and area zoning. A closer look 
at the applicable zoning provisions of the Boston Zoning Code (i.e., Article 51) and with recent 
patterns of area development suggests otherwise. 


Article 51 was promulgated in 1991, more than two decades ago, when CSXT operations 
at Beacon Park Yard were far more robust and active than is currently the case. (As noted above, 
CSXT is relocating many of its operations at Beacon Park Yard to new facilities to the west.) As 
a result of CSXT’s then-existing operations in 1991, rail freight terminals are permitted uses in 
the Allston South Landing Economic Development Area, in which Beacon Park Yard is located. 
However, MassDOT has not proposed a rail freight terminal of the sort that CSXT has 
traditionally operated at this location; rather, MassDOT proposes a passenger rail storage facility 
at which as many as 30 complete trains (consists) will be stored and maintained. Article 51 does 
not permit rail storage yards. In addition, it is not clear that the layover facility could meet the 
environmental performance standards applicable to the Allston South Landing EDA, as set forth 
in Section 51-25 of the Boston Zoning Code, because of the proximity of residential uses to the 
south of Beacon Park Yard. In addition, the recent pattern of development in the area has been 
residential reinvestment and institutional investment, not industrial or rail investment. 


4. West Station/Commuter Rail Service. The creation of a passenger rail service 
station at Beacon Park Yard would be a valuable means of connecting commuters from the west \-05.19 
to employment nodes in Boston and Cambridge. This long-term regional transportation 
improvement is not discussed in the ENF, and the use of Beacon Park Yard for a significant 
layover facility could render the creation of a “West Station” infeasible. 
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>. Air Pollution Analysis. The layover of as many as 30 consists (the ENF’s 2040 
projection) at Beacon Park Yard could adversely affect air quality for nearby institutional 
residents and neighborhood residents, as well as for users of the Charles River pedestrian/bicycle 
path. The MEPA Office should require MassDOT to undertake the same rigorous level of air 
quality analysis on the proposed layover facility at Beacon Park Yard as MassDOT will 
undertake in connection with the South Station expansion. In addition, MassDOT should 
indicate whether it will use Auxiliary Power Units at Beacon Park Yard, as it currently does at 
Readville Yard 2 (see Attachment C, p. 12). 


N-05.20 


6. Acquisition Costs. The ENF does not make clear that as with a number of other 
potential layover facility alternatives eliminated in MassDOT’s Phase I analysis, the creation of a 
permanent 22.4 acre layover facility at Beacon Park Yard likely would involve significant 
acquisition costs. 


N-05.21 


Ill. Conclusion. Harvard recommends that the MEPA Office require MassDOT to examine 
all of the foregoing issues thoroughly and completely during the MEPA environmental review 
process. Consistent with Harvard’s view that the South Station expansion project and the 
layover facilities project are severable, and consistent with the State’s stated priorities for the 
highway reconstruction and rail expansion projects discussed in Section II.B of this comment 
letter, Harvard recommends that separate DEIR’s be prepared for each of the South Station and 
layover/layup facilities projects. 
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c/o Peter Pan Bus Lines, Inc. 
PO Box 1776 
Springfield MA 01102 
(413) 781-2900 x1328 


Vio electronic mail-hard copy to follow USPS 


April 9, 2013 


Richard K. Sullivan, Jr. 

Secretary, Executive Office of Energy and Environmental Affairs 
100 Cambridge Street - Suite 900 

Boston MA 02114 


RE: EEA # 15028 — Sooth Station Expansion Project 


ATTN: Holly Johnson, MEPA Analyst 


Dear Secretary Sullivan: 


I am writing regarding the Environmental Notification Form (ENFj filed by the Massachusetts 
Department of Transportation (MassDQT) far the above-captioned project. These comments are being 
submitted on behalf of the Massachusetts Bus Association (MassBus) and its member companies that 
provide public transportation bus services to the South Station Bus Terminal (SSBT): C&J lines. Concord 
Coach Lines, DATTCO, Greyhound Lines, Peter Pan Bus Lines, and Plymouth 81 Brockton Street Raiiway 
(SSBT carriers). 


We were surprised and disappointed that the ENF barely acknowledged the existence of the bus 

terminal next door, and did not include the full build out of bus gate space and weather-protected 

pedestrian connections to the train terminal. We believe the inclusion of these vital components 

should be an EIS requirement of EOEEA, to maximize Intermoda! transportation benefits of the 
expansion project, fulfill 'Green DOT' policy goals, and relieve the current chronicshortage of gate space 


N-06.1 


at the facility. 


Letter to Secretary Sullivan 
EEA # 15028 - South Station Expansion Project 
Aprils, 2013 


When the SSBT opened, it had only half of the gate space as originally designed and did not include the 
so-called people mover/moving sidewalk as originally designed. The building has remained incomplete 


N-06.1 


since it opened, and fails to foster intermodal transportation movements. Passengers arriving to the (cont.) 


SSBT from the Red Line, Silver Line, or train station must brave the elements and pass through 
‘temporary’ scaffolding with a 'temporary' wooden and porous ceiling, intermodal access to the SSBT 
building for passengers with disabilities and those with luggage is difficult, and not consistent with good 
policy for intermoda! transit usage. 


Prior to the SSBT opening, intercity bus services were located in three separate terminals and numerous 
street curb locations with over twice the gate space that exists today. Much like the train track’ 
expansion to restore the capacity that was in piace in the past, an expansion of the SSBT will restore the 
gate space that used to exist in Boston. The lack of adequate space today causes buses arriving at the 
SSBT to circle around the termina! 2 and 3 times, in search for an open gate and causing extra fuel use 
and additional emissions. Other carriers are continuing to use curbside street loading outside the 
terminal, contributing to congestion on city streets. According to a recent CTPS study, on a busy day in 
October 2012, the SSBT terminal had 17,000 passenger embarkations, and normally handles 4,000 buses 
a week. 


The ENF alludes to some unspecified impact on the bus ramps. We would request and expect more N-06.2 
detail on these impacts on the ramps providing access to and from the SSBT. 


The ENF addresses commuter rail, Amtrak rail, high-speed rail, expanded bicycle rental facilities, and N-06.3 
improved pedestrian and MBTA bus service along Dorchester Avenue. A glaring omission is the SSBT, : 
and the significant intermodal role commuter, regional, intrastate, and interstate buses play at the 


South Station complex. 


Since the SSBT opened 20 years ago, tenant bus companies have been raising these issues. We've been 
repeatedly told the development above the terminal is just about to happen, and the developer would 
be building the expanded bus terminal. We now understand the designated developer has requested yet 
another time extension for the air rights project. The bus services at the SSBT are public transportation 
services, and make the entire intermodal system work, and as such, the SSBT expansion deserves 
attention and resources available during the South Station expansion project. 


The intermodal system and bus passengers deserve a completed SSBT, 
Sincerely, 


MASSACHUSETTS BUS ASSOCIATION 


/ 
Michael H. Sharff 
Director 


CC: SecretaryRichardDavey 


SOUTH STATION 
CUTE STANIONS mass DOT 


Maisachusetts Department of Transportation 


Scoping Session - April 1, 2013 


Comments on the Environmental Notification Form 


Comments on the South Station Expansion project may be submitted by mail, fax, or email until April 9. 


Please provide your comments below (use the reverse side for additional space). 


—_— 
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Siting 
Seay or teal ag a 


You may leave this comment sheet with project staff at the door or mail it to: 


Secretary Richard K. Sullivan, Jr., Executive Office of Energy and Environmental Affairs, 
MEPA Office, Attn.: Holly Johnson, MEPA Analyst, EEA# 15028 

100 Cambridge Street, Suite 900, Boston, MA 02114 

Fax: 617-626-1181, Email: Holly.SJohnson@state.ma.us 


Massachusetts Chapter 
April 9, 2013 


Secretary Richard IC Sullivan 

Executive Office of Energy & Environmental Affairs 
MEPA Office 

Attention: Holly Johnson - MEPA Analyst 

EEA# 15028 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Dear Secretary Sullivan: 


I am writing on behalf of the Massachusetts Chapter of the Sierra Club in response to the South 
Station Expansion Project Environmental Notification Form. While there are some aspects of the pro- 
posal that we find of merit—most notably, the reopening of the Dorchester Avenue bridge to the public 
to better link Downtown with South Boston, and the associated rebuilding of the adjacent streetscape and 
the extension of the Harborwalk along Fort Point Channel—we believe the overall project to be funda- 
mentally flawed by its basic design assumptions, rendering it incapable of providing a permanent solution 
to the problem of the Station’s congestion so long as it remains a stub-end terminal. 


South Station was last expanded in the mid 1990s with the addition of several tracks and platforms to 
accommodate new commuter rail services to the South Shore and Worcester. Nearly two decades later, 
the Commonwealth is planning to increase yet again the capacity of this busy terminal by taking the South 
Postal Annex and putting at least seven more tracks on its site ("An $850m plan to return South Station to 
bygone glory,” 2/23/13 Boston Globe). At its Public Scoping Session on April 1, MassDOT described 
the project as “[a] rare chance to remove a major chokepoint and unlock greater regional mobility and 
growth.” 


Almost completely absent from these plans, however, is any recognition that building yet more dead- N-08.3 


end tracks into South Station is a temporary solution, at best, and will likely be eclipsed again in a couple 
more decades by the anticipated growth in passenger traffic. Instead, MassDOT should revisit its long- 
shelved plans for a direct rail connection between South and North Stations—a DEIS for the Rail Link 
was completed in June 2003 and immediately dropped by the Romney administration—that would allow 
for the through running of Amtrak and commuter trains without the wasteful backup moves that are now 
a major cause of congestion at both terminals. A first step would be to put the new South Station plat- 
forms underground, allowing the tracks to be extended north at a later date. 


One of the more disturbing aspects of this project is the plan to build a layover yard to hold and ser- 
vice the MBTA’s commuter train sets, a location where idling diesel locomotives would spew pollution 
into the adjacent neighborhoods. After examining 28 sites for this facility, the ENF has narrowed the 
options to three locations: the Boston Transportation Department Tow Lot in the city’s Newmarket 
neighborhood, Beacon Park Yard in Allston, and Readville-Yard 2 at Boston’s southernmost point. Of 
these, only the Tow Lot location is anywhere close to downtown, meaning that trains may be deadheading 
back and forth for a distance of up to nine miles each way, showering yet more fumes and particulates on 
the city’s residents. At the very least, the MBTA should reconsider its decision several years ago not to 
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electrify its commuter rail lines, which would reduce air pollution along its lines—most particularly around 
the proposed layover facility. 


Additionally, the current plan would fail to provide benefits two other key constituencies: travelers 
coming from the north via both the commuter rail system and the Downeaster from Maine, and riders on 
the MBTA’s central subway system. Running through commuter and Amtrak trains would provide better 
distribution of passengers coming into Boston and relieve pressure on our overstressed subway lines, es- 
pecially on the Orange Line. 


Construction of the North-South Rail Link would serve as a more lasting solution to the capacity con- 
straints to the addition of more traffic to South (and North) Stations, unifying the city’s two passenger rail 
systems into a more coherent whole and providing for the more efficient distribution of riders throughout 
the downtown core—especially if an intermediate station is also built close to the State Street financial 
district and the adjacent tourist attractions of Faneuil Hall Marketplace and the Freedom Trail. While state 
officials have publicly stated that the South Station expansion plan would do nothing to preclude the 
eventual construction of the Rail Link, its C850 million price tag is a most costly temporary “solution” that 
might prevent the underground connection from ever being built. We can do better than that! 


Sing rely, 


John Kyper, Transportation Chair 
Sierra Club, Massachusetts Chapter 
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Enclosed please find a three-page comment letter for MassDOT’s Environmental 
Notification Form for its proposed South Station Expansion Project. Please call me at 617- 
385-5510 with any questions. 


Ko you, 
UO 


RECEIVED 
APR 92013 


KEPA 
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April 9, 2013 


Secretary Richard K. Sullivan, Jr. APR $ -2013 
Executive Office of Energy and Environmental Affairs 

MEPA Office 

Attn.: Holly Johnson, MEPA Analyst un 

EEA# 15028 


100 Cambridge Street 
Boston, MA 02114 


Dear Secretary Sullivan: 


The South Boston Seaport Transportation Management Association (Seaport TMA) is a 
non-profit consortium of 30 employers, businesses and landowners in the South Boston 

Waterfront dedicated to reducing traffic congestion and greenhouse gas emissions by promoting 
alternative transportation options. We are pleased to submit our comments regarding the 
Massachusetts Department of Transportation’s (MassDOT) Environmental Notification Form for 
the proposed South Station Expansion project. 


The Seaport TMA is well acquainted with the South Station Expansion Project, having hosted 
the MassDOT Project Director, Katherine Fichter at a Seaport TMA membership meeting in 
December 2012 and most recently attending several business briefings with representatives from 
the project team and member businesses from the Seaport TMA. Our staff was also represented 
at the April 1, 2013 public scoping session. 


The Seaport TMA’s interests in this project include ensuring transportation accessibility, 
reliability and mobility to, from and within the South Boston Waterfront. In reviewing the 
Environmental Notification Form (ENF), we offer the following comments: 


MBTA Silver Line Waterfront 

With its existing service level, the MBTA Silver Line Waterfront is often at capacity during the “ -09.1 
peak (weekday) commute periods. Seaport TMA members continually express to the Seaport 
TMA staff that their employees are often “left behind” at South Station in the morning peak or at 
World Trade Center Station or Courthouse Station in the afternoon peak due to overcrowded 
conditions on Silver Line vehicles. The Seaport TMA staff and some of our members voiced 
these concerns in a roundtable discussion with MBTA representatives last month (March 2013) 
and we are aware that many of the MBTA’s subway and bus routes are at capacity during the 
peak rush hours. However, if the proposed expansion project increases the number of transit 
passengers connecting with South Station on a daily basis, that will undoubtedly bring some of 
these passengers onto the Silver Line. Given the current crowding conditions on the Silver Line, 
we request that part of the transportation analysis in the Draft Environmental Impact Report 
(DEIR) include projected Silver Line ridership. 


200 SEAPORT BOULEVARD - ZA BOSTON, MASSACHUSETTS Caw fe: 
Www. SEAPORTTMA, ORG 


04/09/2013 13:08 FAX 1 WTC EAST 


SOUTH BOSTON 


ESE SUWAWT IHU rel 


Sie Sov al le 


TRANSPORTATION 
MANAGEMENT 
ASSOCIATION 


Private Shuttle Service 

Several employers and office buildings within one mile of South Station provide private shuttle “ 
service as a “last mile” connection to and from the station, and locations throughout the South 
Boston Waterfront and Fort Point. Although these services are not open to the public, they are 
free to the constituents whom they are intended and provide convenient connections that would 
not otherwise exist to bus, commuter rail, subway and train service. These shuttle services make 
it more convenient and efficient for the shuttle riders to access their work locations, further 
encouraging the use of public transit The transportation analysis should consider these shuttle 
services and incorporate a designated “shuttle stop" within the South Station project area. 
Currently there is a small stop designated by the City of Boston on Summer Street westbound 
adjacent to the Federal Reserve Bank, forcing shuttle riders to have to cross the street from the 
South Station Commuter Rail Platform and Bus Terminal areas. The Seaport TMA believes the 
expansion project has an opportunity to incorporate a designated shuttle stop around the 
perimeter of South Station in such a way that shuttle riders going to and from a shuttle service 
and the Station "would not have to cross traffic on Summer Street, 


Dorchester Avenue Improvements 

The Seaport TMA supports the proposed improvements to Dorchester Avenue that include its j 
opening up for public use, especially for pedestrians and bicyclists. We believe that doing so will 
encourage more employees and visitors to walk between Broadway Station and the Fort Point 
neighborhood. 


We also believe that the opening of Dorchester Avenue can benefit vehicles, and want the DEIR * 
to reflect both the projected vehicular and pedestrian traffic counts at the intersections of 
Dorchester Avenue and Summer Street; Dorchester Avenue and West Second Street; and 
Dorchester Avenue at West Broadway. 


Since the P&G Gillette manufacturing facility’s employee parking lot is adjacent to Dorchester 
Avenue (near the intersection of West Second Street) the analysis should look at traffic volumes 
in this location as well. Between 750 and 1,000 employee vehicles access the P&G parking lot 
from Dorchester Avenue on a daily basis. Under existing conditions, these vehicles entering and 
existing the P&G employee parking lot do not have to contend with high volumes of other 
vehicular traffic. 


Harborwalk Construction 

As the Seaport TMA encourages walking to and from transit stations, we applaud MassDOT for N 
including construction of the Harborwalk adjacent to the Fort Point Channel and Dorchester 
Avenue. In order to ensure the Harborwalk’s long lasting existence and the many public benefits 
it offers, the DEIR should explicitly state how the Harborwalk will be maintained and cared for 
once the project’s construction is complete, as well as the long-term source of funding for such 
maintenance. 
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In closing, the Seaport TMA believes that MassDOT’s proposed South Station Expansion 
project. We recognize that many transportation demand management measures and additional 
transportation analyses will be outlined in detail in the Environmental Impact Report and we 
look forward to providing our support to see that those measures are met accordingly. 


Sincerely, 
Pasion) Bynak 


Executive Director 


N-09.6 
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The Boston Harbor Association 9 April 2013 
es Jor a clean, alive and accessible Boston Harbor 4Pf? 1 () 2013 
Secretary Richard K. Sullivan, Jr. Me PA 


Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston, MA 02114 

ATT: MEPA Office 


RE: EOEA No. 15028- Environmental Notification Form 
South Station Expansion Project, Boston 


Dear Secretary Sullivan: 


The Boston Harbor Association, a non-profit, public interest organization founded in 
1973 by the League of Women Voters and the Boston Shipping Association to promote a 
clean, alive, and accessible Boston Harbor, is in receipt of the Environmental Notification 
Form for the South Station Expansion Project, Boston. With $10 million funding from 
the Commonwealth of Massachusetts and a $32.5 million grant from the Federal 
Highway Administration, the Massachusetts Department of Transportation, project 
proponent, is developing preliminary designs for the expansion and improvement of 
South Station near Fort Point Channel. 


At The Boston Harbor Association's 5 March 2013 Harbor Use Committee meeting and 
at the 1 April 2013 MEPA Scoping Session, the project proponent provided an overview 
of the proposed project. It will involve five elements: 


—Expansion of South Station terminal, including up to 7 additional tracks and platforms, 
and a 215,000 sq. ft. new passenger concourse with improved public amenities; 
—Acquisition and demolition of the U.S. Postal Service mail facility, providing an 
additional 16-acres for expansion of South Station; 

—Creation of a new HarborWalk along a reopened Dorchester Avenue; 

—Possibility of future joint development adjacent to and over an expanded South Station; 
—Creation of sufficient rail layover area for existing and future rail needs at an off-site 


location. 


The Boston Harbor Association strongly supports the Commonwealth's efforts to expand jq_io | 
intermodal transportation capabilities at South Station. We believe that this project is an 
integral element of the Commonwealth’s enhanced mass transportation system. 


We ask that the following be considered in the Secretary's scope for the Draft 
Environmental Impact Report: 


Permitting process. The elements of this project together create a complex permitting 


and development scenario, involving not only transportation agencies but also a quasi- 
federal agency (U.S. Postal Service) as well as unspecified private development 
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interests. Under Alternative 1, Transportation Improvements Only, not only would the 
existing South Station Terminal expand approximately 215,000 sq. ft. for passenger 
services, this alternative would include the acquisition and demolition of the U.S. Postal 
Service facility on Dorchester Avenue, construction of a HarborWalk, and creation of 
off-site layover area. Alternative 2 assumes Alternative 1, plus potential future private 
development that complies with existing state and local regulations such as Chapter 91 
regulations and the Fort Point Downtown Municipal Harbor Planning Area requirements. 
Alternative 3 assumes Alternative 1, plus potential future private development that would 
be limited only by FAA maximum height limits and would require an amendment to the 
Municipal Harbor Plan to modify applicable Chapter 91 regulations. 


We believe that the ENF outlines the relevant alternatives, from the No Build Alternative 

to the three alternatives listed above. The analysis in the Draft Environmental Impact 

Report will provide useful information to residents, nearby community and businesses, 

and transportation planners. Alternative 3 is the Maximum Build alternative, and will 

provide "worst case" analysis of localized impacts. We suggest that as part of the No N-10.2 
Build Alternative the proponent include analysis of what and when transportation 

improvements, if any, can be made if the U.S. Postal Service does not relocate from its 

Dorchester Avenue site. 


with the City of Boston's Fort Point Channel Watersheet Activation Plan: , N-10.3 
The Boston Redevelopment Authority's 2002 Fort Point Channel Watersheet Activation 
Plan calls for activation of the Seawall Basin of the Fort Point Channel where the U.S. 
Postal Service is currently located. Consistent with the BRA's Public Realm Plan, the 
Fort Point Channel Watersheet Activation Plan calls for the development of a pedestrian 
bridge crossing the Channel to enhance pedestrian access between South Station and the 
areas to the east of the Channel (page 50, BRA Fort Point Channel Watersheet Activation 
Plan). 


In reference to the U.S. Postal Service Property, the Watersheet Activation Plan states: 
"The development program will most likely incorporate commercial, cultural, and 
residential uses. Achieving strengthened pedestrian links between South Station and the 
Channel represents a key public goal. The potential for creation of a major interior public 
space (such as a winter garden or public market) that is accessible from the Channel is 
another major opportunity. Harborwalk in this location should incorporate a variety of 
public spaces, small and larger that add to the amenity of the Channel" (page 50, 
Watersheet Activation Plan). Page 27 of the plan shows a "moveable art barge", water 
trail/interpretive trail, and "floating island" on the watersheet closest to the U.S. Postal 
Service site. 


The draft Environmental Impact Report should include discussion regarding consistency 
with the BRA's Watersheet Activation Plan, as well as a timetable for implementation 
following permit approvals. 


Watenways «and. Tidelands Impacts and Permits: The Environmental Notification Form N-10.4 
appears confusing in the discussion regarding landlocked tidelands (page 24 of ENF). 


The proponent responds to the question, "Is the project located on landlocked tidelands?" 
in the affirmative, but then states that in the existing condition, the South Station site is 
not located on landlocked tidelands. The form should be corrected to indicate current 
conditions, as it is not clear whether the U.S. Postal Service will actually move from the 
site, nor if and when Dorchester Avenue becomes a public way. 


The discussion regarding tidelands indicates that all Build alternatives will improve the 
public's right to access, use and enjoyment of jurisdictional tidelands, specifically 
construction of a HarborWalk along Dorchester Avenue. Given the complicated and 
long-term development timetable anticipated for the site, we ask that the Draft 
Environmental Impact Report include discussion of how an interim HarborWalk segment 
can be implemented within 60 days after transfer of the property from the U.S. Postal 
Service to the proponent. 


Sustainable development: The South Station Expansion project will provide for 


additional multi-modal transportation options. We ask that the analysis for each 
alternative consider possible water transit options at or by South Station, as well as 
expanded bicycling facilities (in addition to existing bike storage), such as provisions for 
a shared bicycle program (Hubway or similar program). 


Alternative 2 calls for up to 470 additional parking spaces, while Alternative 3 calls for 
up to 1,370 additional parking spaces. We ask that the Secretary's Scope call for further 
analysis of ways to reduce single passenger vehicular use at the South Station multi- 
modal facility, including fewer parking spaces and dedication of a significant number of 
parking spaces for shared-car usage (Zipcar or similar program). 


Climate action: We ask that the Secretary's Scope require the project proponent to assess 
in each of the alternatives current climate change vulnerabilities and to identify ways to 
increase resilience to coastal flooding over time. The Boston Harbor Association's 
"Preparing for the Rising Tide" report (February, 2013) may be a useful guide in this 
effort. 


Thank you for your consideration. 


Sincerely, 
! 


doh 


Vivien Li 
President 
The Boston Harbor Association 
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April 9, 2013 A i, $293 


Secretary Richard K. Sullivan, jr. 

Executive Office of Energy and Environmental Affairs (EEA) F P A 
100 Cambridge Street, Suite 900 NM 

Boston MA 02114 


RE: Comments on the ENF forthe South Station Expansi n t 
EEA #1 so 28 


Dear Secretary Sullivan: 


WalkBoston has reviewed the ENF document for this project and offers our comments 
below. 


South Station has been the subject of many studies and proposals, and this is by far the N-ll1 
most extensive in terms of expanding the ground-level transportation uses of the terminal. 
The project will have many possible effects on pedestrian movements to and within the 
site and the specific walking connections that need the highest level of attention are: 
¢ Shifts in pedestrian routes and volumes due to changes and additions to land use at 
South Station 
* Connections between terminal facilities and external destinations 
* Connections between indoor waiting areas and the rail platforms 
* New access to a reopened Dorchester Avenue and the Fort Point Channel, including 
extension ofthe Harborwalk 


Expansion of the terminal facilities 
South Station once included the land covered by the Post Office that is now proposed to N-112 
be recovered and changed back into a rail transportation facility. At the time that the 


U0}SOgyjeEMe? 


terminal was in maximum use, the pedestrian ways leading into this portion ofthe track 
area were connected directly into the station headhouse ticket purchasing and waiting 
areas. Since the headhouse still exists, the functions of dealing with considerably higher 
numbers of pedestrians on the site should be relatively easy to accomplish, but pedestrian 
connections to the track area will need to be re-established. 


Changes to the site overthe past decades may constrain the ability ofthe station to handle 

the pedestrian traffic it once handled fairly robustly. These changes include: 

* Construction of an office building at the corner of Summer Street and Dorchester N-11.2a 
Avenue which lies between the proposed new track area and Summer Street and thus 
obstructs a direct access path for pedestrians onto Summer Street and will require 
walkers to either exit the station via Dorchester Avenue or walkthrough the existing 
concourse area that is already serving other rail passengers. 

« Proposed construction of an office tower directly above the site, with access to and N-ll 2b 
through the South Station concourse. An office tower will add a substantial volume of ‘ 
pedestrian traffic in the concourse area, where current and future rail passengers wait 
for their trains. 

* Possible future public/private development above the proposed tracks on the Post 


N 11,2 


Office site will also result in additional pedestrian traffic that will either exit the facility ’ me 
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on Dorchester Avenue or walk through the existing concourse area that is already N-1 1 2d 
serving rail passengers. j 
¢ Pedestrian connections between the existing bus terminal and the South Station 
concourse are at present.somewhat indirect. Should pedestrian paths to and from the 
bus terminal become directly tied into the concourse area as a part of this project, 


another considerable volume of pedestrian traffic will be added to the concourse area. 


onnections between terminal facilities and external destinations N-ll.3a 
¢ The existing connection between the South Station concourse level and the Red and 
Silver Line platforms requires a change of level, and focuses on a single set of 
escalators which are congested during current passenger peak hours. Additional 
access into the MBTA station may be required as development proceeds and as 
commuter rail and subway ridership increases. 
¢ Surface pedestrian access between the Summer Street sidewalks and the concourse is * * 3b 
not currently congested, but it is all tunneled through the entrance foyer areas of the 
station -two parallel spaces that may not be adequate to handle increased pedestrian 
traffic in the future. 
¢ Pedestrian access between the proposed enlarged terminal and both Dorchester 
Avenue and Atlantic Avenue should be reviewed in considerations of access to and Aree 
from the station, and to alleviate pedestrian congestion at the Summer Street access 


and egress points. 


Internal waiting areas and passages leading to rail platforms N-l 4 
The existing South Station concourse is likely to be significantly impacted by any ofthe 
proposed building options within the station property. People walking to and from the 

existing and new platforms will need to be accommodated, as will pedestrians to and from 

the possible air rights developments above the station and the tracks. At the moment, as 

we understand the proposal, all of these pedestrian movements are on one level, and we 

are concerned that there may be congestion in the limited floor space. 


To accommodate the future pedestrian traffic, planners ofthe development should 

consider options such as the following: 

¢ Wide passageway connections for pedestrians between the ends ofthe new track area 4a N-11 
and the existing concourse, the exits and the area leading to existing tracks. 

« An expansion ofthe waiting area in the concourse (toward the tracks) to allow for the 
additional foot traffic. We are aware that such an expansion would involve changes in * “ 
the existing window curtain wall between the concourse and the tracks, as wetl as 
cutting back on trackage, and is thus likely to raise significant issues. 

* Mention has been made of a new floor level for pedestrian activities above the level 
that now serves pedestrians on the concourse. This idea should be pursued to see if n_h Ac 
improvements for pedestrians can be found. 

e Provision of pedestrian passages beneath the present floor level ofthe concourse to 
and from the MBTA station to distribute intermodal pedestrian traffic more effectively. N-11.4d 


Restoration of public access. to Dorchester Avenue and the Fort Point Channel 
We are very pleased that Dorchester Avenue may be reopened and restored to public use. N-1 1.5 


The extension of the Harbor Walk made possible by this change will add important new 


connections to the walking network. 


The need for data on pedestrian movements 

¢ It is essential to have data on the existing pedestrian flows into and through the 
station as a basis for evaluation of proposals. We request that pedestrian counts and 
projections of walking traffic in all parts ofthe proposed terminal be included in 
upcoming work on the project. 

We appreciate your consideration of our comments and your responses to them. 


Please feel free to contact WalkBoston with questions you may have. 


Sincerely, 


Rasta 


Robert Sloane 


Senior Project Manager 


N-11.6 


Johnson, Holly (EEA) 


From: Brad Bellows [bellows@bradbellows.com] 
Sent: Monday, April 08, 2013 3:47 PM 

To: Johnson, Holly (EEA) 

Subject: SSX ENF Comments 

Attachments: SSX Comments-4.8.13.pdf 

Ms. Johnson, 


I have attached comments on the South Station Expansion project, some of which I was able to present during 
the public scoping meeting held last week. I would be grateful if you would relay these to the Secretary and add 
them to the public record. 


In my comments, I address deficiencies in the cost / benefit analyses that were done (and not done) for the 
North South Rail Link. In my view, given the cost of the current project, and the fact that it will displace an 
alternative with substantially greater benefit, approval should not be granted without verifying that the prior 
economic analyses were proper and complete. In the opinion of many informed observers, including the Chairs 
of the Citizen's Advisory Committee and former Governor Michael Dukakis, they were not. 


I would be delighted to provide the Secretary or staff with additional documentation on this subject in whatever 
form would be most convenient. 


Respectfully, 


Brad Bellows 


Brad Bellows Architects 
87 Howard Street 
Cambridge MA 02139 
617-661-4500 


Member, Citizen's Advisory Committee for the North South Rail Link (1996-2003) 
Member, Central Artery Rail Link Task Force (1993) 


N-12.1 


Brad Bellows Architects B7 Howard Street Cambridge MA02139 tel: 617.661.4500 


April 8, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental Affairs 
Attn. Holly Johnson, MEPA Analyst 

100 Cambridge Street Suite 900 

Boston MA 02114 


re: South Station Expansion Project (EEA#15Q28) 


Dear Secretary Sullivan, 


While I commend Governor Patrick for recognizing the vital role that improved commuter rail 
service must play if we are to create sustainable economic growth, I regret that the current plan 
for South Station expansion will, if implemented, ultimately compromise this goal. Yes, the N-12.la 
expansion of surface tracks will address a very real and immediate capacity issue, and allow 

modest increases in rail service, but those surface tracks and additional platforms would not be 

needed if our rail service were properly integrated, with run-through service, just as they are not 


needed in our rapid transit stations, which serve far more people. 


Large parking lots for trains are an obsolete artifact of the piecemeal way in which our rail system 
was built, by private companies, each serving a specific market, with no regard for regional 
integration. We inherited this system and have not improved it in a hundred years. Expanding N-12.1b 
South Station may restore part of what we have allowed to actually erode, but it certainly will not aia) 
give us the twenty-first century system we need. If short-term expansion was inexpensive, and 

bought us a few years to organize a more definitive solution linking North and South Stations, 

then it might be justified. But, with a price tag approaching a billion dollars, the SSX project clearly 
represents the final nail in the coffin of any such plans, assuring that we never have the rail 

service we need. Sometimes "the perfect is the enemy ofthe good", but in this case, a 


shortsighted solution is the enemy ofthe economically and environmentally necessary. 


A bold transportation pian should turn the clock forward, not back to the nineteenth century, as 
this plan proposes to do. The North South Rail Link Project, studied in the late 1990’s and early 
2000's, under the shadow of ballooning CAT/P costs, would reduce the need for surface 

platforms at both South and North Stations, while lowering operating costs and dramatically 
improving service. By the relatively simple act of linking the assets we already own, it would give 
us, in one stroke, one of the premier regional rail systems in the world, allowing our commuter rail 
service to operate much like a rapid transit system, making the greater Boston region vastly more 
accessible for employers and workers across the region, who are currently suffering the costs of 


gridlock and will receive only limited relief under the current SSX plan. 


There is a widely held misconception that the Rail Link was studied and found to be impractical, 
on either technical or economic grounds, or perhaps both, in fact, a Peer Review committee, 
convened in the mid-1990's, composed of senior engineers and project managers with broad 
international experience, concluded the opposite: that the project was eminently feasible, and 
could be built at reasonable cost. That this recommendation was ignored says more about the 
panic that accompanied CAT/P cost overruns, and the inability ofthe sponsoring agency {the 
MBTA) to contemplate any significant capital investments, than it does about the virtues or 
feasibility ofthe NSRL Project. In fact, the Rail Link needs to be seen and funded not as a Boston 
project, or even a Massachusetts project (though of course both will be the greatest beneficiaries 
of it), but rather as national and New England-wide project, extending Northeast Corridor service 
to the north of Boston, into Maine, New Hampshire and Vermont. Had Governor Romney taken 
the lead in forging a regional rail coalition, we might have had a "shovel-ready" project when 


Stimulus funds were being disbursed a few years ago - but unfortunately this did not occur. 


Before we now take the definitive step to massively invest in a short-term solution to our long 
term needs, we owe it to ourselves to make sure we are not precluding a better and more cost- 
effective solution. At minimum, this should include a proper Cost / Benefit analysis ofthe North 
South Rail Link Project - something that was never actually done. Rather, NSRL costs were 
escalated by layers of "contingency factors", while most ofthe undisputed benefits were never 
quantified, even when it would have been relatively easy to do so. The cost of South Station 
expansion, for example, was discussed, but never quantified. The NSRL cost estimates are also 
significantly at odds with construction costs for other rail projects in the US and around the world. 
Are we prepared to concede that Massachusetts cannot accomplish what our competitors can? 


NSRL cost estimates should be verified against current global "best-practices". 


Until a proper Cost / Benefit analysis has been done, it is highly irresponsible to commit public 
funds to any alternative plan that provides significantly fewer benefits. Now that the true cost of 
adding surface platforms at South Station has been established, the advantages of an 
underground link will only be more compelling. The time has come to cut our Gordian Knot, not 


enlarge it. 


sy s RUA, 


Brad Bellows 

Architect 

Member Citizens Advisory Committee for the North South Rail Link, 1996-2003 
Member, Central Artery Task Force, 1993 
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Johnson, Holty (EEA) 


From: Ellen Altman [ebaltman@hotmail.com] 
Sent: Thursday, April 04, 2013 2:26 PM 

To: Johnson, Holty (EEA) 

Subject: Comments on South Station Expansion 


To Holly Johnson and All Parties Concerned: 


I attended the meeting on Monday afternoon at 1 South Station. I am a resident of Fort Port Channel 
neighborhood, a painter and an architect and have these comments: 


1. It seems clear that the expansion of South Station needs to go head in hand with the link between South 


N-13.1 
and North Stations, (it is also clear that the neglect to do the link during the Big Dig was a serious mistake.) 
The link must be done now, though the challenges of doing it are great I realize. 
2. Has their been any consideration of climate change and the rise of the sea level as it impacts the rail lines? 16.3 


The rampant development of the waterfront conveniently ignores this issue- consider the results of rail lines, 
old or new, at South Station going underwater................ 


3. The harborwalk image that was shown at the meeting was woefully inadequate. And the planned uses at yj3 3 
that edge, the program mixes, were predictble when there is an opportunity here for more inventive, creative 
thinking. 


Thank you. 
Ellen Altman 


300 Smmer Street #45 
Boston, MA 02210 
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Massachusetts Department of Transportation 


Scoping Session — April 1, 2013 
Comments on the Environmental Notification Form 


Comments on the South Station Expansion project may be submitted by mail, fax, or email until April 9. 


Name: nA hee. SJouwru A bus ecea 
Address/email:_ 33 Jz Pave 57 Bassderwh pal ork GBv rill « fnew. lon 


Please provide your comments below (use the reverse side for additional space). 
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You may leave this comment sheet with project staff at the door or mail it to: 


Secretary Richard K. Sullivan, Jr., Executive Office of Energy and Environmental Affairs, 
MEPA Office, Attn.: Holly Johnson, MEPA Analyst, EEA# 15028 

100 Cambridge Street, Suite 900, Boston, MA 02114 

Fax: 617-626-1181, Email: Holly.S Johnson@state.ma.us 
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Provided By 


Former Governor Michael Dukakis: 617-373-4396 


617-549-0049 


Former State Rep. John Businger 


Gov. Michael S, Dukakis 
Rep. Stephen F. Lynch 
Rep. Martin T. Meehan 
Robert B. O'Brien 

Fmr Rep. John A. Businger 


Rep. Anne M. Paulsen 
Rep. Mary E. Grant 
Rep. Robert A. DeLeo 
Sen. Steven A. Tolman 
Sen. John A. Hart, Jr. 
Cathy Douglas Stone 
Capt. Jeffrey W. Monroe 
Pat Moscaritolo 

Ross Capon 

James McCaffrey 
MollyMcKay 

Jim RePass 

Richard Arena 

Wayne E. Davis 
Francois - L. Nivaud 
Jim Stone 

Peter G. Christie 
Patrick T. Lyons 

D. Herbert Lipson 
Daniel E. Scully, Jr. 
James J. Fiorentini 
Robert Crowley LeBlanc 
Joseph J. Bevilacqua 
Deborah A. Belanger 
Sally L. Cerasuolo-O'Rorke 
Robert G. Bradford 
Tracey’. McGrail 
Steve DiFillippo 

Ken MacLean 

Joe Dart 

Chuck Raso 

Peter J. Griffin 

Dan Lauzon 

Kip Bergstrom 

Everett Stuart 

Art Canter 

Ed Perry 

Brad Bellows 


BET &6O6 
(D-Boston) 
(D-Lowell) 
Chair, North/South Rail Link Citizens Advisory Committee (CAC) 
(D-Brookline), Vice Chair, North/South Rail Link CAC, Founder and Chair, 
Mass. Legislative North/South Rail Link Caucus 
(D-Belmont), Present Chair, Mass. Legislative RSet Seat Rail Link Caucus 
(D-Beverly) 
(D-Winthrop), Chair, House Committee on, Ways and Means 
(D-Boston) 
(D-Boston) 
Former Chief of Environmental Senanes (Bist 
Director of Transportation, Portland (Maine) 
President and CEO, Greater Boston Convention & Visitors Bureau 
Executive Director, National Association of Railroad PassengersAr 
Director, Massachusetts Sierra Club 
Transportation Chair, Connecticut Sierra Club’ 
President, National Corridors Initiative (NCI) 
President, Association for Public Transportation (APT) 
Chairman, TrainRiders Northeast, Chief Initiator, Boston/Portland Downeaster 
Principal, New England Management Services, LLC 
Chair, Plymouth Rock Assurance Companies, Former Commissioner of Sura 
President and CEO, Merete Restaurant Association 
The Lyons Group 
Chairman, Boston Magazine 
Executive Vice President, Boston Magazine 
Mayor, City of Haverhill MA 
Former Chairman, Merrimack Valley Regional Transit Authority 
President / CEO, Merrimack Valley Chamber of Commerce 
Executive Director, Greater Merrimack Valley Convention & Visitors Bureau 
President/CEO, Greater Haverhill Chamber of Commerce 
President, North Shore Chamber of Commerce 
President, Exeter (N.H.) Area Chamber of Commerce 


* Owner, Davio’'s / Avila Restaurants 


Business Manager, Tunnelworkers Union, Local #88 

President, Massachusetts Building Trades Council, AFL-ClO 

President, Bricklayers and Allied Craftsmen, Local 3 

President, N.H. Railroad Revitalization Association 

Legislative Representative, Brotherhood of Locomotive Engineers (BLE) 
Executive Director, Rhode Island Economic Policy Council 

Chairman, Rhode Island Association of Railroad Passengers 

President and CEO, Massachusetts Lodging Association 

Owner, WATD-FM 

Architect, member, North/South Rail Link Citizens Advisory Committee (CAC) 


The Commonwealth owns one of the most extensive commuter rail networks in the United 
States, yet this system operates at a fraction of its potential because ofa gap in its very heart-- 
the one-mile gap between North Station and South Station in Boston. To appreciate the missing 
link, consider how our subway system would function if its major lines were severed in down- 
town Boston — if Red Line trains from Quincy turned back at Downtown Crossing and trains 
from Cambridge turned back at Park Street. 


Eliminating this gap, with a rail link between North and South Stations, would transform our two 
disconnected rail systems into a regional rail network unparalleled in North America and improve 
efficiency, mobility and capacity throughout Massachusetts, New England and the Northeast 
Corridor. The North/South Station Rail Link (NSRL) would give New England a major competi- 
tive advantage to sustain and expand the prosperity of our entire region in an era of rapidly 
increasing congestion and energy costs. 


snermic case for ine NSR 
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The high cost of living in Massachusetts is a competitive disadvantage for the state. Recent U.S. 
Census data estimates that the state is losing significant population to neighboring states, and to 
the Southeast and West. ‘The state faces troubling long-term trends and there is no way for one 
town or region in the state to grow its own way out of the affordable housing crisis. In fact, the 
state has many cities and towns with affordable middle-class housing that are eager for new 


investment and residents. Unfortunately, these regions are isolated from each other by 
choked highways and inadequate or nonexistent commuter rail service. The recent experi- 
ence of cities as regionally diverse as Lowell, Brockton and Worcester shows that commuter 
rail service can make a huge difference in where people choose to live and work. 


Massachusetts cannot ‘unlock’ its regional cities and improve its competitive position without a 
statewide strategy that takes into account the infrastructure investments needed to make real 
its potential for economic growth. The NSRL is a key piece of the puzzle because it creates, 
for the first time, a true regional rail network. The NSRL promises improved capacity for 
cities that need greater service, one-seat rides between suburban cities that can currently only 
be made by car, greater capacity to expand the rail system with improved éfficiency, and the 
creation of a regional rail hub for Boston that connects Portland to Providence and New 
York and points south. 


wan, 
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The need for action is urgent. 
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Integrating our northside and southside rail systems is becoming a necessity. Ridership has 
grown dramatically in recent years, and both North and South Stations, which are dead ends, 
are rapidly nearing their design capacity. In the last decade, the Old Colony service has 
reopened and service has also increased from the west. The recent completion of the 
Greenbush line has further increased pressure on South Station, jeopardizing new commuter 
rail service to New Bedford, Fall River, Taunton and Cape Cod. The same situation will: soon 
prevail at North Station as well, given the success of the Amtrak Downeaster service to/from 
Portland and the anticipated commuter rail extensions north to Nashua and Manchester, 
New Hampshire. Additionally, the new commuter rail line to Newburyport from North 
Station has increased northside service just in the last ten years. 


Without additional capacity at its downtown terminals, our regional commuter rail system will 
be unable to meet increased ridership demand. This terminal capacity crunch will also cap 
Amtrak service to New York and points south and to Portland and points-north at a time 
when the need for intercity rail service has never been greater. Our rail infrastructure should 
be an engine of regional growth, not a limiting factor. Adding surface platforms in a 
constrained urban setting is a nearly impossible task, and competes directly with other land 
uses. The North/South Rail Link, by allowing efficient run-through service, resolves the 
terminal bottlenecks at their source, making continued service improvements and expansions 
much more feasible. 


e 


The feasibility and benefits of the NSRL have been thoroughly 


Extensive, objective analysis has repeatedly documented the need for the NSRL, as well as the 
costs and feasibility of the project. 


A Few Highlights: 


* The need for a North/South Rail Link was initially identified as a major public priority 
nearly 40 years ago, during the Boston Transportation Planning Review (BTPR). 


* In 1993, the Central Artery Rail Link (CARL) Task Force, appointed by Governor 
Weld, issued a 70 page report that confirmed the continued feasibility of a North/South 
Rail Link (NSRL), estimated project costs, and reinforced the project's importance to the 
region's transportation system. 


* From 1995 to 2003, Amtrak and the Massachusetts Executive Office of Transportation and 
Construction (EOTC) led an effort to develop the Major Investment Study (MIS) and 
related federal Draft Environmental Impact Statement (DEIS) and state Draft . 
Environmental Impact Report (DEIR), overseen by a Citizens Advisory Committee (CAC) 
appointed by the Executive Office of Environmental Affairs (EOEA). . 


LAS ie icin tiem IST G IWTSE 6 i 
YYhy is the published cost of the NSRL so high? 


The Central Artery / Tunnel (CA/T) Project seems to have traumatized the engineering and 
construction communities, as well as the public, the media, and many of our public leaders. 
Because of abundant caution, public infrastructure projects are now burdened by cost estimates 
with unprecedented contingencies. As a direct result, during the past decade, officials have 
presented a bewildering array of apparently escalating NSRL cost estimates. From an original 
estimate of $|.74B in 1993, we have now been told that the project could cost in excess of 
$8.3B. The true cost of the NSRL is likely to be between $3 and $4 billion. 


Lee 3 Stee nig, Bitar te etpias ee 
VVhat are the true costs? 


The CARL Task Force estimated the costs of construction of basic project infrastructure to be 
$1.74B in 1993 dollars. That included the required tunnels, stations, tracks, signals, and portals, 
but did not include the cost of total system electrification, which was considered desirable, but 
not essential. 
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Thé North South Rail Link will dramatically improve service to 


many of Massachusetts’ struggling older cities, encouraging 


investment and relieving pressure on other infrastructure. : Fall River "New Bedlord 


The earlier figure was revised in the initial 1998 MIS/DEIS/DEIR project construction estimate. 
The initial MIS/DEIS/DEIR project construction estimate was $2.74B in, 1998 dollars, which 
included a 50% contingency to accommodate unexpected design and construction conditions. 
This figure was later inflated to 2002 dollars --$3.1B for a full 2-tunnel/4-track/3-station config- 
uration. Given the 50% contingency provision and inflation during intervening years, the oe IB 
VHB estimate was essentially in line with the $1.74B CARL Task Force estimate. 


In 1997, the Commonwealth commissioned an independent peer review of the project's 
design and estimated project costs. This analysis, by a group of nationally.recognized under- 
ground construction engineers, verified that the estimates were both reasonable and conser- 
vative, and even suggested that newer mining techniques could likely reduce those estimates. 
The Peer Review panel recommended a NSRL project construction cost of $2.4B. 


The Final MIS/DEIS/DEIR estimate substantially escalated the cost estimate provided by VHB 
and verified through peer review. The higher costs were justified based on rationales of 
dubious merit and arguable relevance. These included: ; 


* An eo undefined $500M to reflect the Central Artery experience. 


* An additional $820M to address padeible project scope changes — pump stations, access 
shafts and building underpinning. 


° ee $950M to cover new locomotive and coach purchases, most of which would 
have been required of the MBTA regardless. 


* A further $1.3B (30%) for unspecified design, construction’ sa and administrative 
costs — beyond the previous 50% contingency. 


* Another $1.82B for inflation to the presumed mid-point of construction — the first time 
such a standard was applies to a major infrastructure project. 


Tunnel Boring technology is more predictable and efficient, 
and far less disruptive, than the Cut-and-Cover method 


used for the Central Artery Project 


Because of these late changes to the initial VHB costs.éstimates, the estimated NSRL cost 
increased by two and a half times the earlier estimate -- from $3.1 B to $8.3B. Lost in the 
process was the fact that project construction costs had not increased -- and could probably 
be decreased, based on improvements in tunnel and station construction methodology. 


The NSREL. will lead te substantial cost savin 


Projected revenue increases and cost savings were not factored into the MIS/DEIS/DEIR finan- 

cial analysis. As documented in the MIS/DEIS/DEIR related technical studies, these included 

_* Increases in annual operating revenues ($120M+) from significantly increased rail ridership. 

* Operating expense savings ($70-90M annually) from major staff, equipment, and logistical 
efficiencies. 

* Reductions in initial equipment purchases ($75M) that would otherwise have been made 
by the MBTA, a significant, albeit non-recurring cost. 


These revenue sources were carefully calculated in the initial phases of the MIS/DEIS/DEIR 
technical studies; and for the 4-track/3-station option, it was estimated they could total $270M 
annually in 2010 dollars. These are the continuing operational benefits the NSRL would 
provide, along with the essential additional transportation capacity required to sustain our 
economic growth. 


If the cost savings are taken into account, these recurring cash flows are sufficient to cover the 
annual bonding amortization costs of virtually all of the projected project capital costs based 
on initial VHB estimates — and almost half of even the most inflated estimates. 


Conclusion 


What this report attempts to underscore is that there is no other practical means to achieve 
the essential goal of additional regional transportation capacity and operational efficiency that 
the North/South Rail Link alone can provide and our regional rail system desperately needs. 
That is a fact that former Governor Romney's recent long-range transportation plan 
confirmed, even though that plan neither embraced the NSRL project nor offered any prac- 
tical alternative to it. 
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AN INTEGRATED REGIONAL RAIL NETWORK FOR NEW ENGLAND 
The Prospects and Promise of a New England Rail Connector 


AN OPPORTUNITY MISSED: In the early 1970s Governor Francis Sargent began a 
new and improved era of regional transportation planning and development in 
Massachusetts when he ceased construction of the inner belt highway system in 
Boston and convened the comprehensive Boston Transportation Planning Review 
(BTPR). The BTPR process established a new blueprint for almost forty years of 
transportation infrastructure investment in the Commonwealth, The BTPR was rooted 
in balanced and integrated transportation policy, which emphasized the expansion of 
our rail and transit options and continued improvement of our air travel and highway 


assets. 


The final element of the BTPR vision was the Central Artery/Tunnel (CA/T) Project, 
designed to modernize the antiquated Boston section of the regional and interstate 
highway system. In accordance with the BTPR, it would also have also closed the 
longstanding Boston gap in the regional and interstate rail system between North and 
South Stations by building the North/South Rail Link (NSRL). In the final analysis— 
and in an ironic inconsistency with the spirit of the BTPR- the rail link aspect of the 
CA/T project was eliminated in favor of additional highway lanes. However, by design, 
during the construction of the Central Artery Project, the right of way for the future 


construction of the NSRL tunnel was preserved. 


AN ENCOURAGING RESPONSE: in 1993 - while aspects of the CA/T Project were 
in the final stages of planning and permitting — Gov. William Weld convened the 
Central Artery Rail Link (CARL) Task Force to review and evaluate its continuing 
feasibility, costs and benefits as an independent project. Governor Weld explicitly 


asked the CARL Task Force to address four major goals: 


(1 Close the only gap in intercity rail service along the Atlantic seaboard. 


Develop an integrated regional rail network serving Massachusetts and New 


England through improved commuter rail service. 


(| Reaffirm Massachusetts as a national leader in intermodal transportation planning, 


design, engineering and construction. 


| Broaden the public benefits of the Central Artery/Tunnel (CA/T) Project through 
increased regional service, consistent with national transportation and 
environmental policy (See the Intermodal Surface Transportation Efficiency Act of 
1991 (ISTEA) and the Clean Air Act Amendments of 1990), 
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POSITIVE FINDINGS: In May of 1993 the CARL Task Force published a 70-page 
report that confirmed the continued feasibility of the North/South Rail Link (NSRL) as a 
part of the CA/T Project, estimated its costs as a separate project, and confirmed its 
continued benefits. State and federal elected officiais and transportation agencies, 

led by then Senate Majority Leader George Mitchell of Maine and Senator Edward M. 
Kennedy of Massachusetts, promptly secured $4M in Federal Railroad Administration 
(FRA) funds and the authorizations necessary for the environmental and financial 


evaluation of the NSRL Project. 


OFFICIAL FOLLOW-UP: The environmental and financial evaluation of the NSRL 
began in 1995 with Amtrak and the Executive Office of Transportation and 
Construction (EOTC) as project partners, with the oversight of thé Massachusetts Bay 
Transportation Authority (MBTA) Planning Department and the broad-based NSRL 
Citizens Advisory Committee (CAC). The result of that collaboration, the 2003 Major. 
Investment Study (MIS) and Draft Environment Impact Statement and Report 
(DEIS/DEIR), documented and confirmed the positive assessment of the CARL Task 


Force. 


CONTINUING HIATUS: Despite the favorable findings of the MIS/DEIS/DEIR, no 


further official action hasbeen taken to advance this critical project. 


CALL TO ACTION: Gubernatorial leadership is required. Renewed popular and 
political support for the NSRL Project is essential given the extensive transportation 
demands of our continuing economic development, looming capacity constraints on 
regional rail ridership, increased congestion on our highways and transit systems, 
escalating costs of energy and unavoidable homeland security requirements on all 


forms of transportation. 


NEED FOR A NEW VISION: As the notably successful BTPR era ends, we must 
develop an innovative and integrated vision for multimodal transportation beyond the 
CA/T Project. We must again look.to the Massachusetts Governor's Office to provide m 
the leadership and understanding required to articulate and achieve that vision for 
Boston, the Commonwealth, New England and the Northeast Corridor. The NSRL 
Project, because of its inter-modal transportation potential, extensive economic, 
environmental and geographic benefits and inherent cost-effectiveness, should 


become one of the major foundations for that new vision. 


THE CURRENT FLAIL SYSTEM (S): The Commonwealth owns one of the most 
extensive commuter rail networks in the United States, yet this system operates at a 
fraction of its potential because of a gap in its very heart - the one-mile gap between 
North Station and South Station in Boston, which is also a gap in the Northeast 
‘Corridor. To appreciate the missing link, consider how our subway system would- 
function if its major lines were severed in downtown Boston - if Red Line trains from 


Quincy turned back at Downtown Crossing and trains from Cambridge turned back at 
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Park Street Although the consequences of such a bifurcated system can only be 
imagined, that is precisely the situation our rail system has dealt with for more than a 


century. 


Eliminating this gap with a rail link between North and South Stations would 
transform our two disconnected rail systems into a regional rail network unparalleled 
in North America. Unking our separate rail systems would improve efficiency, 
mobility 

and capacity throughout Massachusetts, New England and the Northeast Corridor. 
The construction of the North/South Rail Link (NSRL) would, in fact, extend and 
complete the Northeast Corridor; it would give New England a major competitive 
advantage to sustain and expand the prosperity of our entire region in an era of 


rapidly increasing congestion and energy costs, 


THE SPECIFIC CONCLUSIONS OF THE CARL TASK FORCE REGARDING 

THE BENEFITS OF A NSRL PROJECT: In its 1993 report to the Governor and to 

the Executive Office of Transportation and Construction (EOTC) Secretary, the CARL 
Task Force enumerated the following benefits from the North/South Station Rail Link: 


(| Intercity rail service will be improved by allowing through service to Maine and 
New Hampshire. Access to intercity rail services will be improved by providing 


direct regional rail access from all lines to intercity stations. 


(| Regional rail inter-connectivity will be revolutionized by the operation of through- 
routed rail pairs, serving a wider array of requirements beyond simple radial 


commuter trips. 


(| The inherent efficiency of run-through service will solve upcoming station/track 


capacity problems at South Station. 


() Core area trip distribution wiil be much improved with the rail link serving as its 
own trip-distribution mode for many more trips. Easy direct connections to all 
four MBTA transit lines will provide many simpler transfer opportunities for 


regional rail patrons. 

| Rapid transit congestion levels will be reduced as riders shift to regional rail 

*:¢ Logan Airport will be directly accessible from South Station by the Silver Line. 
These connections will be available for all Amtrak and regional rail passengers. 


Blue Line access to the airport will also be available via the new rail link central 


station. 
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*> Highway/rail integration would be optimized through intermodal stations and 
activity centers at outlying crossing points of major highways and rail iines. 
These activity centers will synergistically maximize ridership and the effectiveness 


of the regional rail system. 


RELEVANT INTERIM EVENTS: In the more than twelve years since these benefits 
of the NSRL were clearly outlined by the CARL Task Force, the issues and 
opportunities that they reflect have remained equally valid and have become ever 


more timely: 


0 With increasing commuter rail ridership and the expansion of commuter rail and 
Amtrak service to and from North and South Stations, the track capacity problems 
are now imminent at South Station and rapidly approaching at North Station - all 


of which the NSRL would address and resolve. 


(| Congestion and capacity problems are increasing on transit, highway and air 
travel systems, and expanding them remains physically and politically 
constrained - leaving rail as the only regional transportation mode realistically 


capable of expansion. 


Fl 


Escalating gasoline and parking prices have made cars cost-prohibitive for many, 


increasing the attraction of rail travel. 


O The shift of commuters from highway to rail, which the NSRL achieves to an 
unprecedented degree by eliminating 60,000 automobile trips, is important to the 


quality of life as well as the environmental health of the whole region. 


“| Fall River, New Bedford, Lowell and Lawrence have all been designated with State 
Economic Enterprise Zones, largely, because of their actual or potential 
connection by commuter rail. Their economic success would clearly be 
enhanced by the improved accessibility and mobility of a truly regional rail 


system. 


(| The Seaport District, enhanced by the new Convention Center, is a major new 
development opportunity that would be quite conveniently accessible by an 
integrated regional rail system. However, the full development is likely to be 
delayed and constrained, as recent Massachusetts Environmental Policy Act 


(MEPA) rulings have suggested, by inadequate transportation capacity. = 


() Major transit-oriented development (TOD) options would be greatly enhanced 
and accelerated at North Station and South Station by access to a regional rail 


system. 
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(| TOD is now both established state policy and an attractive economic 
development strategy. That positive trend is enhanced by truly regional rail that 
extends the reach of every rail station in the system, providing additional potential 


for both suburban-to-suburban as well as urban-to-suburban commuting, 


“) New emphasis on environmental justice requires that all communities share 
equitably both the benefits and burdens of transportation services and projects. 

The benefits of the regional rail network should fully available to the inner city and 
inner-belt communities through which it now runs. The NSRL would open new 
station, destination and employment options to such communities in Boston, 


Cambridge, Somerville and Chelsea. 


*> Suggested air/rail Sinks have been greatly enhanced by transportation, terminal 
and transit improvements at the airport and by the construction of a transit-way 
that links South Station and Logan Airport via the Ted Williams Tunnel. The new 
Silver Line connection from South Station to the airport now makes that station 


the most completely intermodal terminal in the nation. 


1) Stringent homeland security policies after the 9/11 terrorist attacks have made air 
travel more time consuming and less convenient. They also complicate and 
constrain automobile access to and from the airport. Integrated regional rail that 
expedites air to rail transfer and provides an attractive alternative to air-trave! is an 
important element of a contemporary multimodal regional transportation system; 


and what the NSRL alone would provide. 


(| The continued economic growth, integration and vitality of the Northeast Corridor 
(NEC) are critically important to New England. The NEC's financial, economic 
and political viability would be greatly enhanced by the NSRL north of Boston to 
include the other New England states and Canada, and potentially south to 
include elements of the emerging new Research Triangle beyond the District of 
Columbia in North Carolina. An expanded regional transportation system could 


create important competitive advantages nationally and internationally, 


() The recreational potential of raii transportation has continued to grow both locally 
- e.g., expanded marketing of rail access to Gillette Stadium, Fenway Park and ID 
Banknorth Garden— and regionally—e.g., winter ski/rail vacations to northern 
New England and Canada and potentially summer travel to Cape Cod. The NSRL 
would extend access to these recreational destinations.from up and down the 


Atlantic Coast. 
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6 Substantial improvements in rail equipment and construction methodology, 
including improved dual-mode locomotives, make the cost and predictability of 


construction and the operation requirements more predictable and reliable. 


O) Federal funding programs since the Inter-modal Surface Transportation Efficiency 
Act (ISTEA) of 1991 have explicitly permitted and encouraged investment in a 
balanced transportation network that emphasis inter-modal connectivity, 


efficiency and cost-effectiveness -- all inherent to NSRL. design and function. 


These and other critical benefits of the NSRL Project, and their related costs, were 
explored and documented in great detail throughout the MIS/DEIS/DEIR process. 
And while the issues and opportunities that they address have not diminished, the 
favorable findings and conclusions of that process remain largely ignored. We want 


to take this opportunity to highlight some of those matters in more detail. 


THE CONTINUING CHALLENGE OF AFFORDABLE HOUSING: Escalating 
Housing costs continue to price potential young Massachusetts residents out of our 
residential real estate market - a factor that has received much attention in 

conjunction with reports of our recent population decline. Those who were born here 
or come here to attend college find that they cannot afford to work, live and raise their 


families here. 


Massachusetts actually has plenty of affordable housing, but it is located in older 
urban communities without rail access to Boston, like Fall River and New Bedford. 
Businesses are less likely to locate in these areas because they are competitively 
disadvantaged by limited transportation options and increased highway congestion. 
And while improved rail access to this region is already planned, it is impractical 
without the increased station and track capacity in Boston that only a NSRL can 


provide. 


Connecting our older cities by rail to both Boston and the rest of the state has been a 
key element in the revitalization Lowell, Worcester and Brockton; where rail access is 


available, it has had a catalytic effect, 


Lowell, for example, continues to successfully develop new downtown lofts that have 
attracted those priced out of the Boston area real estate by marketing a 40-minute rail 
commute to Downtown Boston. Likewise, Worcester Mayor Tim Murray continues to 
push for more frequent rail service between Boston and Worcester to continue the 
revitalization process started in 1994 with the extension of commuter rail and the 


restoration of its magnificent Union Station. 
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Even more recently, Broclcton has taken a proactive approach to promoting its 
downtown development after three new commuter rail stations opened there in 1998, 
Indeed, Jack Yunlts, the five-term mayor of Brockton, in a recent article in the Boston 
Globe, cited commuter rail extension as the single most important reason why his city 
is now turning itself around, Banking and community leaders have been promoting 
home ownership and residential/commercia! smart-growth opportunities in Brockton 
in a collaborative manner that is becoming a model for other struggling older urban 


communities. 


CAPACITY CONSTRAINTS: Integrating our northside and southside rail systems 
is becoming a necessity. Ridership has grown dramatically in recent years, and both 
North and South Stations, which are dead ends, are rapidly nearing their design 
capacity. In the last decade, the Old Colony service has reopened and service has also 
increased from thé west. Once service starts on the new Greenbush line in 2007, it 
will be difficult for South Station to handle additional service, and that would 
jeopardize new commuter rail service to New Bedford, Fail River, Taunton and Cape 
Cod. The same situation will soon prevail at North Station as well, given the success 
of the Amtrak Downeaster service to/from Portland and the anticipated commuter rail 
extensions north to Nashua and Manchester, New Hampshire. Additionally, the new 
commuter rail line to Newburyport from North Station has increased northside 


service just in the last ten years. 


Without additional capacity at its downtown terminals, our regional commuter rail 
system will be unable to meet increased ridership demand. This terminal capacity 
crunch will also cap Amtrak service to New York and points south and to Portland and 
points north at a time when the need for intercity rail service has never been greater. 
Our rail infrastructure should be an engine of regional growth, not a limiting factor. 
Adding surface platforms in a constrained urban setting is a nearly impossible task, 
and competes directly with other land uses. The North/South Rail Link, by allowing 
efficient run-through service, resolves the terminal bottlenecks at their source, making 


continued service improvements and expansions both easy and more feasible. 


INCREASING URGENCY: Although Governor Romney's recent report'on the state's 
transportation future clearly noted these problems, it did not offer any solutions. In 
the short-run, the Commonwealth may build additional tracks and other 
improvements at the two stations to accommodate some increased rail traffic - if 
adjacent public and private property owners cooperate. Such substantial investments 
would marginally increase terminal capacity, but do little to expand the throughput 
capacity of the system. Only the NSRL can achieve that essential goal through major 
increases in ridership and revenues, as well as operating efficiencies and cost 


savings. 
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The-Commonwealth does not have the luxury of deciding whether or not to build the 
North/South Rail Link- it must be built if Boston, Massachusetts and New England are 
to continue to grow and develop economically, in the meantime, we must also be 

sure that we do not preclude that option by compromising a limited and vulnerable 
right-of way with other development plans for the area that fail to take it into adequate 


account. 


AN ADAPTABLE PROJECT: Project proponents have continued to consider how 
the basic NSRL concept could be adapted in an even more appropriate, cost effective 


and operationally efficient manner. 


The initial NSRL concept envisioned three downtown stations - North, South, and 
Central. That proposal was advanced when the most direct link between commuter 
rail and the airport was via the Blue Line at the NSRL Central Station to the existing 
Aquarium T Station. Since then, with construction of the Ted Williams Tunnel, the 
airport connection can arguably be better made via the new Silver Line from South 


Station, which makes the Central Station relatively less important. 


Both 3-station and 2-station options were evaluated in the MiS/DEIS/DEIR. in the 2- 
station scenario, the northern station would move somewhat to the south, and the 
southern station would move somewhat to the north; but each would be directly 
linked by underground walkways to the existing transportation complexes at North 
and South Stations respectively. Eliminating the proposed central station would 


reduce the cost by hundreds of millions of dollars. 


RELEVANT HISTORY: Political and economical historians ponder why North and 
South Stations have never been connected. As the 20'* Century was just beginning, 
northern New England railroad barons negotiated a treaty with J.P. Morgan's New 
York and Southern New England railroad baron to divide New England along a line 
between Boston and Albany. Morgan agreed to stay on the south side of the line, and 
his competitor agreed to stay on the north side of the line. Thus, neither side had any 
interest in closing the gap between North and South Station, since any connection 
might invite competition. The original plans for the CA/T Project had included a rail 
connector down the center of the new underground artery, but the perceived need to 
expand the roadway preempted that. The failure to build a North/South Rail Link has 


now resulted in four critical challenges that will only get worse: 


(] Capacity constraints at both North and South Stations, as previously described. 


Unrealized ridership growth, because potential new commuter rail passengers are 
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discouraged by the need for long walks and/or transfers to the T in order to reach 
their final Boston destinations. 

O Higher staffing, equipment and operating costs for the two inefficient 
stub-end systems, which require their operators to turn around at the terminals 


rather than run through to the other side of the system. 


(1) Increased congestion on our highways and in our subway systems - and related 
adverse air quality impacts -- from thousands of commuters who would otherwise 
commute by rail. The MIS/DEIS/DEIR process reliably estimated the number of 
trips involved in the range of 60, 000 automobile trips and 50,000 transit trips 
daily. 


An inter-modal shift of that magnitude is significant because neither the highway nor 
transit systems in the downtown core are capable of expansion. With the NSRL, the 
regional rail system is the only element of our transportation network capable of 
expanding capacity and utilization, which is essential to the efficient operation of all 
modes of transportation as well as to our future economic development and 


employment growth. 


IMPROVED CONSTRUCTION METHODOLGIES: Underground construction, of 
the type required by the NSRL, has been successfully accomplished elsewhere in 
Massachusetts using construction methodologies that were quite innovative and are 


both cost-effective and reliable: 


(| The Red Line extension from Harvard Square to Aiewife involved extensive tunnel 


work; it was completed on-time and on budget. 


[el 


The Orange Line through the South End, Roxbury and Jamaica Plain used tunnel 
slurry wails along a substantial part of the corridor; there were no major cost or 


schedule overruns. 


*> The Boston Harbor cleanup involved substantia! tunneling and was, next to the 
CA/T Project, the single most extensive and expensive public works project in the 
Commonwealth's history. Unlike the CA/T Project, however, it was completed on- 
tirrie and under-budget. The Massachusetts Water Resources Authority continues 
to do extensive tunneling as part of its effort to modernize and expand the 


capacity of the system, with no major overruns thus far. 


Recent experience with the CA/T Project and world-wide with underground 
methodologies for tunnel and station construction makes projects such as the NSRL 
increasingly more reliable and more cost effective. Because we already know a lot 


about the geology and other conditions in this particular part of the city after our 
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experience with the CA/T Project, the NSRL should be far less costly and complicated 


with fewer uncertainties regarding its scope, schedule and budget. 


PROJECT COST PROJECTIONS: The CA/T Project seems to have traumatized 
the engineering and construction communities, public, media, and many of our public 
.leaders. Because of abundant caution, public infrastructure projects are now 


burdened by cost estimates with unprecedented contingencies. 


As a direct result, during the past decade, officials have presented a bewildering array . 
of apparently escalating NSRL cost estimates. Although the original estimate was 


$!.74B in 1993, we have now been told that the project could cost in excess of $8.3B. 


How and why projected NSRL costs appear to have quadrupled in the past ten years 


is an interesting story: 


| The Initial CARL Estimate: The expert CARL Task Force prepared the initial 
project estimates for Governor Weld in 1993 to evaluate the feasibility of the 
NSRL project — and assure the CAT Project was designed and built to preven 
the NSRL right of way. The CARL Task Force estimated the costs of construction 
of Baste project infrastructure to be $1.74B in 1993 dollars. That included the 
required tunnels, stations, tracks, signals and portals, but did not include the cost 


of total system electrification, which was considered desirable, but not essential. 


(| The Initial Vanasse Hangen Brustlin (VHB) Estimate: Based upon the CARL 
Task Force's positive conclusions and with $4M in federal funds, the NSRL Project, with 
Amtrak and EOTC as project partners, proceeded in 1995 to an extensive environmental 
evaluation and economic analysis with the Major Investment Study (MIS) and related 
federal Draft Environmental Impact Statement (DEIS) and state Draft Environmental 


Impact Report (DEIR). The MIS/DEIS/DEIR was completed in 2003, 


The initial MIS/DEIS/DEIR project construction estimate was $2,748 in 1998 
dollars, which included.a.50% contingengy.to accommodate unexpectedsdesign, se 
and construction conditions This figure was later inflated to.2002 dollars-.$3 IB 
for a full 2-tunnei/4-t 3-station configuration. Given the 50% contingen. 
provision and inflation during, intervening years, the $3.1.B VHB estimate was 
essentially in line with the $1.74B CARL Task Force estimate, 


(| The Peer Review Estimate: Integral to the MIS/DEIS/DEIR process, was the 
review of the VHB financial estimates by independent professionals with 
experience in underground construction. The peer review of the VHB 
construction cost estimates verified that they were both reasonable and 


conservative. They even suggested that newer mining techniques could likely 
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reduce those estimates. The Peer Review panel recommended a NSRL project 


construction cost of $2.4B. 


1 The Final MIS/DEIS/DEIR Estimate: Just before the MIS/DEIS/DEIR 


document was to be published in 1998, the initial VHB total project cost estimate 
was escalated substantially, even though the underlying project costs remained 
unchanged. This was done over the Citizens Advisory Committee's expressed 
objections. The higher costs were justified based on rationales of dubious merit 


and arguable relevance. These included: 
> An additional, undefined $500M to reflecttbe Artery experience. 


> An additional $820M to address possible project scope changes - pump 


stations, access shafts and building underpinning. 


> Another $950M to cover new locomotive and coach purchases, most of which 


would have been required of the MBTA regardless. 


> A further $1.3B (30%) for unspecified design, construction management and 


administrative costs - beyond the previous 50% contingency. 


> Another $1,82B for inflation to the presumed mid-point of construction - the 


first time such a standard was applied to a major infrastructure project. 


Because of these late changes to the initial VHB costs estimates, the estimated 


NSRL cost increased by two and a half times the earlier estimate - from $3.1 B to 


$8.3B. Lost in the process.was.the fact that project-construction costs.had not 


increased ~ and probably had decreas based_on improvements in tunnel and 


station construction methodology. 


OPERATIONAL SAVINGS AND COST CONSIDERATIONS: Additional to this 
major NSRL project cost increase, projected revenue increases and cost savings were 
not directly factored into the MIS/DEIS/DEIR financial analysis. As documented in the 
MIS/DEIS/DEIR related technical studies, these included: 


*> Increases in annual operating revenues ($120Mt+) from significantly 


increased rail ridership. 


*> Operating expense savings ($70-90M annually) from major staff, equipment and 


logistical efficiencies. 


(| Reductions in initial equipment purchases ($75M) that wouid otherwise have 


Pans 11 nf 17 


been made by the MBTA, a significant, albeit non-recurring cost. 


These revenue sources were carefully calculated in the initial phases of the 
MIS/DEIS/DEIR technical studies; and for the 4-track/3-station option, it was estimated 
they could total $270M annually in 2010 dollars. The nationally known and 

respected Infrastructure Management Group (IMG), in doing a financial plan for the 
project, concluded that half of the $270M would result from improved none 
equipment utilization, increased crew productivity, direct access to the Boston Engine 
Terminal for equipment maintenance throughout the system, a reduction in non- 
revenue deadhead trips, and stopping trains from having to back out of congested 
terminals. These are the continuing operational benefits the NSRL would provide, 

along with the essential additional transportation capacity required to sustain our 


economic growth. 


Curiously, they were' not reflected in the MIS/DEIS/DEIR. If they had been so 


reflected, these recurring cashflows would have beenbe sufficient.to coyerthe _. 


n bonding amortization costs of virtu lLof the projected _project_capital costs 


based on initial VHB estimates - and almost halfof even the most inflated estimates. 


POTENTIAL COMMERCIAL AND JOINT DEVELOPMENT INCOME: The IMG 
also concluded real estate development at and around North and South Stations 
could generate $14.6M to $19;2M in annual revenues — and perhaps as high 

as $66.8M to $96,1M, assuming a design-build procurement strategy combined with 


higher levels of joint development and shared public/private construction. 
Four things are particularly significant about these estimates: 


() Relevance: As with the operating revenues and savings described above, these 


potential income sources were left out of the MIS/DEIS/DEIR financial analysis. 


(| Timeliness: These estimates likely understate the commercial potential of NSRL 
stations, when designed, constructed, financed, marketed and managed 
as integrated transportation and retail facilities. Recent trends in integrated retail, 
restaurant and other commercial tenants in the design and operation of airport 
terminals throughout the country, as well as the successful retail experience of 
underground transportation complexes elsewhere in the world, demonstrate 


interesting and relevant opportunities. 


Eat 


Scope:. The pubiic/private partnership and joint economic development 
potential of the NSRL Project is not limited to North and South Stations, and likely 
substantially understated in the MIS/DEIS/DEIR. Such opportunities include 


development possibilities elsewhere in Downtown Boston - the adjacent Seaport 
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District, the future development of which is constrained by accessibility issues, as 
recent MEPA comments on previous Seaport District development proposals 

have made clear. While many of these development opportunities are likely to be 
undertaken eventually, ail would be expanded, facilitated and accelerated by the 


additional transportation capacity and mobility the NSRL alone can provide. 


() Equity: The economic development opportunities facilitated by this project 
encompass virtually all areas already identified as economic enterprise zones; 
specifically including critical areas of intersection among the present and 


proposed elements of our multi-modal transportation network. 


Such development opportunities include those locations where rail intersects with 
highway, as in Westwood or Woburn; but also include Boston, Cambridge, 
Somerville and Chelsea, in these communities, the existing rail system intersects 
with current transit lines and with the planned Urban Ring circumferential route. 
These communities bear all of the burdens of rail facilities without securing any of 


their benefits - making the NSRL an important issue of environmental justice. 


The increased regional accessibility and mobility that would be provided by the NSRL 
would support and accelerate development in these areas. It would also extend such 
economic and employment opportunities beyond the reach of the existing rail 

network as both commuter and interstate rail continues to grow in Massachusetts, 

New England and along the Northeast Corridor. In that context, the North/South Rail 
Link is truly a New England or Northeast Corridor Rail Link, given the extensive scope 
of the regional transportation, economic and environmental benefits that it would 


generate 


THE NSRL AS A FOUNDATION FOR A NEW TRANSPORTION VISION: 

More than thirty-five years ago, a combination of responsive gubernatorial leadership . 
and informed community involvement resulted in a BTPR process that changed the 
way 

we thought about the balance and symmetry of public and private transportation 
systems in Boston and Massachusetts. It also provided a practical and long-term 
blueprint for our regional transportation strategy investment in the decades that 
followed - one that culminated in the CA/T Project and has now been effectively 


completed. 


Today we need a new vision for the future - one that values and integrates all of our 
economic, environmental and transportation plans, priorities and values. And rather 
than basing that perspective on a project that should not be done, as was the 


case with the BTPR, now we can build it on a project that should' be done- the NSRL. 
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The NSRL is uniquely suited to be a principal foundation on which to build such 


renewed and integrated regional vision for at least four reasons: 


U1 Benefits: The NSRL produces regional transportation, environmental and 
economic benefits that are timely, relevant and demonstrable - and are not 


otherwise possible on that scale from any other proposed transportation projects. 


“1 Scope: The NSRL physically and functionally intersects all aspects of multimodal 
regional transportation network - highway, rail, transit, air, water; it does so ina 


manner that supports and enhances their complementary interaction. 


() Scale: The NSRL is truly regional in scope, given the fact that it finally integrates 
a growing commuter and interstate rail network that extends throughout and 
beyond the Commonwealth and actually encompasses all of the states in New 


England and the Northeast Corridor, 


*> Synergy: This project complements economic development policies and plans 
in both the public and the private sectors in a manner that lends itself to the kind 
of public/private planning and development and financing partnerships that are 
now becoming increasingly characteristic of transit-oriented development 
initiatives. These inciude recent district improvement financing proposals 
advanced by the Boston Redevelopment Authority (BRA) in connection with 
Seaport District infrastructure funding and could be relevant for transit-oriented 


development'elsewhere as we!!. 


For all of these reasons, there is no other present or proposed project that has the 
potential to reflect and reinforce the issues and opportunities that should inform our 
regional vision for the 21st Century as fully as does the NSRL Project. It also offers an 
opportunity for political leadership on the scale of the BTPR and in the context of a 
gubernatorial campaign debate about how we should think about transportation, 
economic and environmental plans and priorities in new substantive and institutional 


ways. This is an opportunity not to be missed. 


RECOMMENDED NEXT STEPS: To that end, there are a specific series of next 


action steps that we believe must be promptly and seriously considered: 


1 Designate the New Executive Office of Transportation (EOT) to 
Complété and 
File the Final NSRL Project EIS/EIR: The NSRL Project MIS/DEIS/DEIR, 
which 
was completed after eight years of professional and community input in 2003, has 


yet to be officially received by federal or state authorities, in large part because no 
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state agency was ready, willing and able to accept responsibility for completion of 


the Final EIS/EIR document. 


The MBTA, to which the formerly named Executive Office of Transportation and 
Construction (EOTC) had perhaps unfortunately delegated responsibility for 
preparing the draft MIS/DEIS/DEIR document, was clearly unready or unwilling to 
do so in 2003, given project priorities that oes already beyond its capabilities 

and its continuing and very serious budget problems. EOT itself, based on its 
original legal relationship with Amtrak and on the scope of its multi-modal 
transportation purview, is the most appropriate and advisable candidate for this 
.task, and the new Governor, regardless of his or her party affiliation, should direct 


EOT to proceed to the next steps. 


$, 
Do 


Engage the Other New England States in this Collective Endeavor: As 

a truly 

regional project that has substantial benefits for all of the New England states, 
both individually and collectively, it is both appropriate and advisable for all of 
New England, in both the private and the public sectors, to work together on the 
NSRL Project. Undoubtedly, the lack of consistent coordination and 
communication among the New England states to date has contributed to the lack 
of significant progress on the NSRL since the MIS/DEIS/DEIR was published. In 
that regard, it's especially regrettable that Governor Romney has taken 


Massachusetts out of the National Governors’ Association. 


Leadership to that end by the Commonwealth of Massachusetts, of the type that 
Governor Weld applauded when he appointed the CARL Task Force, is clearly in 


order. 


* Update the Financial Analysis: Because of the incompleteness of the 
MIS/DEIS/DEIR financial analysis as described above, and in the light of new 
information and changed conditions since that time, it is appropriate and 
advisable to expand and update the financial analysis as quickly as possible. This 


should include the following steps: 


> Review the generally agreed-upon project construction costs and their 
possible revision based on new construction methodologies including 
technology, expertise and experience, and update all estimates to current 


dollars. 


> Review the basic scope of the project in order to determine the optimum 


number of tunnels, tracks, stations, and platforms. 
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> Adjust ridership and related revenue projections to reflect the optimum 


system configuration(s), 


> Verify projected operating and equipment costs/savings, 


> Determine the appropriate levels of contingency for a project of this type at 
this stage of its development, with due consideration to emerging risk-based 


estimating polices and procedures. 


> Identify the nature and scope of related commercial and development 


opportunities 


> Prepare a comprehensive funding/financing strategy that includes all these 


updated projections. 


> Identify critical right-of-way issues and develop and Implement interim 
right-of-way protection strategies in cooperation with city, state and federal 


environmental review, and development planning and permitting agencies. 


<* Submit this Analysis to Peer Review, in order to validate the basic 
engineering, transportation, development and funding assumptions of the 
financial analysis, 


both to verify their objectivity and enhance their credibility. 


(| Undertake Preliminary Engineering based on the proposed project 


configuration and logistical assumptions. 


(| Publish a Final EIS/EIR for further action, as appropriate. 


(1 Request and Utilize Federal Funds already authorized for these purposes. 


CONCLUSION: What this report attempts to underscore is that there is no other 
practical means to achieve the essential goal of additional regional transportation 
capacity and operational efficiency that the North/South Rail Link alone can provide 
and our regional rail system desperately needs. That is a fact that Governor 
Romney's recent long-range transportation plan confirms, even though that plan 


neither embraces the NSRL project nor offers any practical alternative to it. 


Clearly, both of our major rail terminals are already running out of station and track 
space. South Station will barely be able to accommodate the new Greenbush service 


scheduled to begin operating next year. That will seriously jeopardize critical plans 
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for expanded commuter rail to Fall River, New Bedford, Taunton and Cape Cod; 
hopes for improved service and frequencies to Worcester; and at least a serious 
beginning on regular rail service from Boston to Springfield. And that does not take 
into account the fact that existing commuter rail ridership has itself been increasing 


quite dramatically in the past decade and will iikely continue to do so - if it can. 


Critics argue that in the wake of the CA/T Project the NSRL is unaffordable, either 
financially or politically. We do not believe that to be the case - quite the contrary. 
Unlike the CA/T Project, a very significant percentage of the costs of this project 
would be offset by increased revenues and operating savings, even before the 
commercial and development income potential of the project is taken into account. 
Without the scale of transportation improvements that only the rail link can provide, 
biliiohs of dollars of development potential may be put in jeopardy and billions' of 


related dollars of property, income and other taxes will be foregone. 


Now is the time for renewed public leadership on the transportation front. A new 
Massachusetts Governor will be taking office in January 2007; and in the interim, the 
gubernatorial candidates of.all parties will be putting forward their policy priorities 
and investment plans during their campaigns. In that context, we stand ready to work 
with our governors, our mayors, our legislators and other elected officials.to advance 
the NSRL Project. To that end, we will join efforts with the broad and bipartisan 
coalition of groups and individuals who support the need for a renewed commitment 
to our regional rail system and understand the unique role of the North-South Rail 


Link in the success of that system in the decades ahead. 


That is the kind of historic civic vision'that has created in Massachusetts a pubiic 
transportation system that other communities are even now trying to emulate at very 
great expense; and that is the kind of vision that will sustain and enhance our region 


well into the 21st Century. 


For further information contact: 
Brian Sieben 

Assistant to Michael Dukakis 
Northeastern University 

331 Meserve Hall 

Boston, MA 02115 
sieben.b@gmail.com 
617.373.4396 tel 

617.373.5311 fax 
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Democrats without previous elective experience who are not part of the political establishment 
rarély win the: governorship in Massachusetts. 
eA an oul to oda that Se a next year. He is oa up on issues of Batic: to 


g 


in, an icmace, in .his sparsely, famished office at his Charlestown campaign headquarters, Patrick 
talked about the importance of spending more money to improve the region's roads and rails. He 
accused Gov. Mitt Romney of paying lip service to the area's problems, but treating them with 


fi}, benign neglect. > Pre alt PILE) 


(Hy promises to "bear in on” cae arail link betyeen North Station and Soirft% fioyhounituinicat Wea 
Romnéy’s long-term.transportation plan rejects), work hard to expand the Blue Line toward Lynn, 
and find money to expand parking at area commuter rail stations. On highways, he wants the state 
to be more proactive-in making improvements to existing roads or building new ones. 


*@) 


~~ 
[You should do the engineering 4ow) before.you have the money for the project," Patrick said. 


"liiat wgy, you can move quickly wheqdhe rnnds*become available” 
—$—* —————_ 


The first-time candidate, attired in a blue shirt with silver cufflinks and a green-pattemed tie, did 
‘ not refer to notes, nor did he have to consult with his press secretary who sat in on the session 


When asked about economic development in the region, he talked about statewide concerns and 
did not offer solutions tailored to North of Boston. 


He agrees with Romney about the need to streamline the permitting process, but wants to be sure 
any changes don't hurt the economy . He hopes that as a Democrat working with a Democratic- 
controlled Legislature, he will have more success in achieving that goal. 


Patrick said the caliber of the Bay’ State's schools is a major selling point to companies seeking to 
expand here. But he wants to make education quality more even and decrease the financial burden 
on local government. 


"Too often, the kind of education you receive depends on the town or neighborhood where you 
live," he said. "This has been made worse by the increased reliance on property taxes because of 
cuts in local aid. That was reversed a bit this year, but we need to do more." 


Before he can implement his ideas, Patrick needs to win his party's nomination and then emerge 
victorious in the general election. Those are tough hills to climb in light of the strong backing that 
the Democratic establishment has given to Attorney General Thomas F. Reilly. 
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SESSION ON THE NORTHEAST CORRIDOR-STATE TRANSPOSITION BUILDING-August 13, 2012 
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Thank you for the opportunity to address what I believe is one of the key issues 
involved in the expansion and improvement on the north end of the Northeast 


Corridor. a 


Let me begin by saying that the Northeast Corridor no longer terminates at 
South Station, if it ever did. Thanks to the success of the Downeaster, thousands 
of people are now taking the train from Boston through New Hampshire to 
Portland, Maine—and by the end of the year to Brunswick. Thousands more 
would do the same thing but for one missing link in the chain—our failure to 


connect South and North Station by rail. 


In short, the North-South Rail Link must be a key part of your environmental 


review and of the future of the Corridor for three very important reasons. 


First, South Station is now effectively at capacity. A combination of commuter 
rail to the South Coast, stepped up Acela and Northeast regional frequencies, and 
what I hope will be progress on the Inland Route south through Worcester, 


Springfield and Hartford will put it well over capacity. 


The current response to the capacity problem at South Station is a $32 million 
planning study designed to pave the way for at least a half a dozen added tracks 
and additional storage capacity to deal with the problem. And that project will 
probably cost in excess of $200 million dollars. Far better at long last to connect 
South and North Station by rail, eliminate any capacity problem at South Station 
with run-through service, and take sixty thousand cars off the road everyday 
while simultaneously integrating the region's commuter rail system. In fact, if a 
fraction of the currently allocated $32 million dollars for the planning study were 
used to complete the environmental impact work that has already been done on 


the Link, we could be well on our way toward actual work on the Link itself, 
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Second, North Station also has a capacity problem that will soon be upon us. 
Far better to eliminate that problem as well wit*the Link than begin an elaborate 
process for rita et apie and more storage capacity. Like South Station, neither 
will be necessary with through service. In fact, a number of the existing tracks at 


both stations will no longer be needed. 


t 
Finally, it's time we expanded our vision about what the Northeast Corridor 


should be as we look north to Maine and, ultimately, Montreal, The Downeaster 
has been a smashing success, and its ridership continues to go up and up; The 
extension that is currently under way to Brunswick will simply add to those 
numbers. There is no reason why people north of Boston should not have the 
opportunity to travel by train to New York and beyond vyithout having to 
dismount at North Station, take a cab or the Orange Line to Back Bay, and then 
get back on the train again. Providing through service for our neighbors to the 
north can have nothing but positive effects on overall ridership in the Northeast 
Corridor while it reduces congestion on both our regional highways and at our 


airports. 


Finally, awvord about costs. Over the course of the past many years we have 
been presented with estimates of the cost of the Link that can only be described 
as " off the wall," ranging from 1.9 to 8.3 billion dollars and everything in 
between. Some of that is simply the result of incompetence or indifference. 

Some of it, I fear, involves the residual traumatic effects of the huge overruns on 


the Big Dig. 


Fortunately, we know what similar projects are costing these days in other 
parts of the world and how much improved tunneling technology is doing to bring 
costs down, not up. The average per mile cost of the London Cross Rail project is 
less than a billion dollars. Barcelona has recently completed its 3.3. mile version of 
the Link under Barcelona connecting two major railroad stations for much less 
than that, as was outlined by representatives from Barcelona at a recent 

~ 


conference on rail and public transportation at Northeastern University where I 


teach these days. 


Better yet, the Link would eliminate the need for two commuter rail 
maintenance facilities on the south and north sides of Boston, and a huge 
increase in commuter rail ridership will result in a corresponding increase in 
passenger revenue. In short this is a, project which at any reasonable cost should 


be able to pay for itself. 


I strongly urge you to include the Link within the scope of your work on the 
Corridor. Needless to say, I and many of us here in the Boston area will be 


delighted to work with you on it. 


Thank you. 


JOHN KERRY 
MASSACHUSETTS 
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September 13, 2012 
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Joseph Szabo, Administrator _ 

Federal Railroad Administration oe 
1200 New Jersey Ave., SE = é 

Washington, DC 20590 


Dear Administrator Szabo: 


I am writing in support of the proposed North-South Rail Link in Boston, Massachusetts, 
Currently, all trains operating north of Boston begin and terminate from North Station, 
while all southerly trains begin and terminate at Boston’s South Station. The North- 
South Rail Link would connect these two stations by rail in order to better accommodate 
passengers already travelling on Amtrak’s Downeaster and the Northeast Corridor. As 
such, I respectfully request that the North-South Rail Link be included in the Federal 
Railroad Administration’s environmental review' and any future planning of the Corridor. 


Massachusetts is on the forefront of improving our rail infrastructure and expanding 
service across the Commonwealth. With a boost from American Recovery and 
Reinvestment Act funding, Boston’s historic South Station will add up to eleven new 
platform berths to allow trains from different tracks to come and go in sequence without 
colliding. This work would also be necessary for Amtrak and the federal government to 
pursue its vision of operating faster high-speed rail and more frequent service between 
Boston and Washington. The North-South Rail Link would., also support that service to 
operate even more efficiently by eliminating an onerous transfer in Boston. 


As you know, the existing intercity service provided by Amtrak’s Downeaster service, 
which runs between Portland, 'ME and Boston’s North Station, is part of the designated 
Northern New England High-Speed Rail Corridor. The Northern New England 
Passenger Rail Authority (NNEPRA) intendg to expand Downeaster service from five m 
round trips daily to seven. As a longtime advocate for both commuter and high-speed 
passenger rail, I am encouraged by the ever growing ridership along this route. However, 
travelers from this route should be able to travel beyond Boston without the need to 
dismount at North Station, take a cab or public transit to South Station, and then continue 
south on another high-speed train. The North-South Rail Link will ultimately relieve 
congestion on busy streets, connect smaller communities to major urban areas, reduce 
emissions, lessen o« dependence on foreign oil, spur economic growth and tourisin, and 


create jobs. 
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T urge you to include this rail connection,proposal £ato yonr environmental review of the 


Northeast Corridor. I thank you for giving this matter your most ‘serious consideration. 


erely, 
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; JobnF. Kerry 
United States Senator 


‘ieee of “fhe rien States 
ae ee Bee 20515 
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October 19, 2012 


Joseph Szabo, Administrator 

Federal Railroad Administration 

1200 New Jersey Avenue, SE 

Washington, DC 20590 : e 


Dear Administrator Szabo: 


‘We write to offer our comments on scoping for the Northeast Corridor Tier 1 Environmental 
Impact Statement (EIS), in particular .with regard to the proposed North-South Rail Link (NSRL) 
in Boston. As you are likely aware, the NSRL would connect Boston’ 8 North and South Stations 
by rail. Both stations are terminal points for Amtrak as well as regional commuter rail. 

operations. At this time, there is no direct connection for rail vehicles between the two stations. 


There is certainly a local benefit to connecting North and South Stations. Currently, commuters 
traveling between North and South Stations must disembark their train and then either take a 
taxi, make light rail connections or walk from one station to the other. .Given Boston s 
geography, making this journey through congested downtown city streets takes much longer than 
one would expect. This situation is far from ideal and ought to be addressed. 


For passenger rail travel to be truly viable in the Northeast Corridor, rideTs must be able to travel 


all along the line without being forced to change trains. This sort of single seat ride potential 
"will also spur economic growth alongthe Northeast Corridor. While Massachusetts would 
unquestionably benefit from this, it is clear to us that linking. North and South Stations would 
advantage the entire Northeast Corridor. 


As Massachusetts eonpnats to invest in rail infrastructure and expanding service throughout the 
Commonwealth, we feel that now is the time to seriously consider the NSRL as an essential 
component to the region’s transportation plan for the 21st century and beyond. The NSRL will 
improve efficiency and affordability for local commuters and regional passengers as well. By 
offering a viable alternative to traveling by car, it will also have a positive impact, on the 
environment. 
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‘We urge you to include the North-South- 'RafiJ-fok fok in-the | Northeast Comtidor Tier 1 EIS. Thank 
you for your consideration of this maftef , He we" pvhV , 
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Sincersiy, . 
Edward J JVMidedyey c a < if . Michael E. Capuano . 
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William R. Keating 


Niki Tsongas 


COMMONWEALTH OF MASSACHUSETTS 
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October 18,2012 


Rebecca Reyes-Alicea 

USDOT, Federal Railrbad Administration : 

Office of Railroad Policy & Development : = 
1200 New Jersey Avenue, SE: , 

Mail Stop 20 

Washington, DC 20590 


Dear Ms. Reyes-Alicea, 


We are reaching out to you today in our capacity as members of the Massachusetts General Court to 
request that the North-South Rail Link be a key component of the Federal Railroad Administration's Tier 
1 Environmental Impact Statement for the Northeast Corridor of high-speed rail (NEC). 


Over the past few years, New England residents have seen the growth and success of the Downeaster 
service into Boston from New Hampshire and Maine, as well as the Amtrak service down to New York 
and Washington D.C. However, the expansion of both services is restricted and limited by a 
disconnection of the system at the city of Boston's North and South stations. Connecting these stations 
through the North-South Rail Link project would allow the NEC to reach its full transportation potential. 


The North-South Rail Link is critical to accommodating the region's growth. Boston's South Station is 
currently over-capacity and the North Station is nearing capacity. In response, proposals have been 
made for costly projects in excess of $200 million to increase the number of tracks and storage capacity 
at both North and South Station. Such projects will be unnecessary with the construction of the North- 
South Rail Link and integration of the commuter rail system, which will increase capacity at both 
stations. Allowing for more seamless travel through Boston by commuter rail will also reduce 
congestion at our airports and take thousands of cars off our state highways. 


Massachusetts' economic competitiveness, business climate and tourism industry will benefit from the 
construction of the North-South Rail Link. Currently, riders coming from North of Boston must dismount 
at North Station and take a cab or the subway before again boarding the commuter rail at South Station. 
Our constituencies, and indeed residents across Massachusetts, will benefit from the integration of the 
commuter rail service and the subsequent ease of travel. Therefore, construction of the rail link will 

serve as a job creator as we emerge from one of the worst economic recessions in history, while ease of 
travel will bolster the state's tourism industry as it improves ridership in the NEC. 


- 


The North-South Station Rail Link is of paratoul importance, to the development of high-speed rail on 
the NEC. While construction of and improvements to major stations is underway in key NEC cities such 
as Washington, D.C., New York City, Baltimore and Providence, we see much less progress being made in 
Massachusetts. The rail link between North and South Stations will provide the necessary infrastructure 
for a gateway station to boost ridership from Boston through New Hampshire and into Maine, bringing 


Massachusetts up to speed with the rest of the region. 


Thank you in advance for your consideration of the North-South Rail Link as a key component of the 
Administration's Tier 1 Environmental Impact Statement for the Northeast Corridor. Please do not 
hesitate to contact Senator Eldridge at 617,722.1120, Representative Smizik at 617.722.2676, or 
Representative Garballey at 617.722.2090 with any questions you may have. 


4 


b. Clits 


on Senator Jamie Eldridge 
Middlesex & Worcester. 


" Sincerely, 


Representative Sean nt 
Twenty-Third mie 


le 


Senator Patricia D. Jehlen 
Second Middlesex 


Repr fntative Chris Walsh 
Sixth Middlesex 


Kitan— 


Representative Kay Khan 
Eleventh Middlesex 


Sour 


Representative Lori A. Ehrlich 
Eighth Essex 


Representative Frank I. Smizik 


Fifteenth Norfolk 


Senator Susan C. Fargo 
Third Middlesex 


kk VA >> 


Representative Ruth B. Balser 
Twelfth Middlesex 


CS Copbel 


Represe:_ itive Linda’Campbell 
Fifteeni Essex 


Representative Jennifer E. Benson 
Thirty-Seventh Middlesex 


/ 
y _ 
— T&s.1Gca 
i f&s.1GCA 
/ Representative Peter V. Kocot amet) Senator William N. Brownsberger 
First cr, 7. Second Suffolk:-and Middlesexy 


Representative Carl Sciortino 
Thirty-FourthMiddlesex 


Jiepresentatiy' imothy J. Toomey, Jr. 
Twenty-Sixth Middlesex ~ 


# 


ator UA I i MIC Represent ative Thomas P. COMEDY 
Middlesex and Essex Thirteenth ELISE. 
° 


“Representative Denise Provost 
Twenty-Seventh Middlesex 


CC: Secretary Richard Davey, Massachusetts Department of Transportation 


Align: ‘Hotisp ; “7 0! Martin T. Meehan 
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OFFICE OF THE CHANCELLOR 
October 11,2012, ra ee ee 
Rebecca Reyes- -Alicea_ — ; . ‘ ee 
NEC Project Manager aad ME aS ee " pS ee * 
USDOT,Federal Railroad Ad- minis strati on | : 
y 1200 New Jersey Avenue, SE. : 
‘Washington, DC 20590 ' 
tt ———— — —_ — --. = sg cea ae -_ 3 
Dear Ms. Reyes-Alicea,’ ©” i . : a ‘is 


As Chancellor of the University of Massachusetts Lowell, |1 am writing to express _my strong +. 
‘support for NEC Future and the proposed North-South Rail Link in Boston, Massachusetts. ' - 


Sustainability is an important principle for the University.'of “Massachusetts Lowell. As the m= 
Chancellor of an urban university, I see firsthand the challenges that our campus faces’ in terms of . 
_ parking shortages. Over the ‘past couple of years we have expanded opportunities for our students, : 


faculty and staff in the area. of campus, transportation that include, Zip Car rentals, 
programs, 


rail, 


caipooling 

bike sharing and incredsed shuttle bus services! As a large city on the Boston commuter . 
looking at options to include additional services-for our university community with regards to 
rail travel have to be a key part of our alternative transportation- strategies enabling us to advance 
‘the development of an integrated -and sustainable’ campus transportation system. 
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’ The NEC Future recognizes .the vital importance of continued investment | in transport to ensure an 
efficient economy,and continued social development, but it also has the potential to. layout. the 
necessary steps to ensure that individuals have a choice for more: sustainable transportation. This 
important planning process is- also a responsible approach to combating the environmental effects 
that continued growth in demand for road transport contribute to global warming, and negative 


2 impacts, to health, | 


Efforts to expand rail capacity and service far the Northeast Corridor would be of great benefit to 
the greater Boston area community. Thank yon for giving this matter your consideration. 


Sincerel 


GREATER BOSTON'.;; ' sii 
CONVENTION & VSSSTQRS BUREAU 


September 6, 2012 


Ms. Rebecca Reyes-Alicea 

USDOT, Federal Railroad Administration 
Office of Railroad Policy & Development 
Mail Stop 20 

120Q New Jersey Avenue, SE 
Washjngton, DC 20590 


Dear Ms, Reyes-Alicea: 


On behalf of the region's visitor industry, I am writing to ask you to include a 
key issue in your environmental review study. 


Thanks to the success of the Downeaster, thousands of people are now taking 
the train from Boston through New Hampshire to Portland, Maine—and by the . 
end of the year, Brunswick. Thousands more would do the same thing but for 
one missing link in the chain—our failure to connect South and North Stations 
by rail. 


In short, the North-South Rail Link must be a key part of our environmental 
review and of the future of the Corridor. For our regional visitor industry, the 

- Downeaster has been an overwhelming success and its ridership continues to 
grow. The extension that is currently underway to Brunswick will simply add to 
those numbers. People north of Boston should have the opportunity to travel 
by train to New York and beyond without having to dismount at North Station, 
take a cab or the Orange Line to Back Bay, and then get back on the train 
again. Providing through service will reduce congestion on both our regional 
highways and at our airports. 


Thank you for the opportunity to comment and, again, I strongly urge you to 
include a North-South Rail iink within the scope of your work. 


Sincerely, ’ 


Cat 6 atau 


Patrick B. Moscaritolo 
President and CEO 


FINAL REPORT 


National Commission on 


Intermodal Transportation 


September 1994 


Washington ,D.C. 
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National Commission on Intermodal Transportation - 
301 North Fairfax. Street /, iE 


The Honorable Albert Gore 
President 

United States Senate 
Washington, D.C. 


The Honorable Thomas S. Eoley 
Speaker 


United States House of Representatives 
Washington, D.C. 


Dear Sirs: 


Historically, America's transportation system has been a key factor in our Nation's development 
and prosperity. But, as Congress has recognized in forming the National Commission on 
Intermodal Transportation, this system must be improved to ensure it meets the changing needs 
of the Nation. 


Congress charged the Commission, in the Intermodal Surface Transportation Efficiency Act of 
1991 (ISTEA), with investigating the intermodal transportation system in the United States. ! 


In this report, the Commission presents to the Congress, the President, and the American 

people recommendations to improve intermodal transportation. This report will help Congress 
develop greater understanding of the benefits of intermodalism and assist Congress as it con- 
siders the reauthorization of ISTEA. It will also be of value to the U.S. Department of Transpor- 
tation as it develops the concept of a National Transportation System and provides leadesiup 

in developing national transportation policy. ¢ 


Therefore, I have the honor to transmit to Congress the final report of the National Commission 
on Intermodal Transportation, pursuant to the requirements of Section 5005 of Public Law 
102-240. 


Respectfully, 


Robert ID) Krebs 


Chairman 


September 29,1994 


Intermodal , 
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Robert D. Krebs,- Chairman 
Chairman, President, and CEO, 

Santa Fe Padfic Corporation and The. 
Atchison, Topeka and Santa Fe Railway 
Company, Schaumburg, Illinois 


Jacki Bacharach 

President, Jacki Bacharach and 
Associates; Vice Chair, Commuter 
Transportation Services, Los Angeles, 
California 


Kenneth L. Bird 
President, Illinois Rail, 
Woodridge, Illinois 


Phillip D. Brady 

Vice President and General Counsel, 
American Automobile Manufacturers 
Association, Washington, D.C. 


Anne P. Canby 
Secretary of Transportation, State of 
Delaware, Dover, Delaware 


Wayne E. Davis 
Chairman, TrainRiders/Northeast, 
Portland, Maine 


Thomas J. Donohue 

President and CEO, 

American Trucking Associations, 
Alexandria, Virginia 


Leon S. Eplan 
Commissioner, Planning and 
Development, City of Atlanta, 
Atlanta, Georgia 


' Transportation 


National a Commission on 


Jacqueline S. Gillan 
Vice President, Advocates for Highway and 
Auto Safety, Washington, D.C. 


Edward R. Hamberger 

Managing Partner, Washington Office of 
Baker, Worthington, Crossley & Stansberry, 
Washington, D.C. 


Kip Hawley 


- Vice President, Reengineering, Union Pacific 


Railroad, Omaha, Nebraska 
John G. Roach 


Programming Associates; and Vice President 
of Government Affairs, Citizens for. Modem 
Transit, St. Louis, Missouri 


Damaso Seda 

President, Transportation Workers' Union of 
Greater New York, Local 100, New York, 
New York 


J ohn W. Snow 
Chairman, President, and CEO, 


_ CSX Corporation, Richmond, Virginia 


John C. Taylor 

Assistant Professor, International 
Marketing, School of Business 
Administration, Wayne State University, 
Detroit, Michigan 


President, Roach Consulting, Development 


y/tment," issued January 28, 1994. The. 
y, siden directed all apencics to: 


Seek private sector participation in apes ‘“e 
ture investment and management. Innovative 
public-private initiatives can bring about 
greater private sector participation in the own- 
ership, financing, construction, and operation 
of [Federal] infrastructure programs agen- ™ 
des should work with State and local entities 
to minimize legal and regulatory barriers to 

@ private sector participation. ; 


3efore ISTEA, Federal transportation funding 
vas almost entirely through grants matched by 
hate or local funds. ISTEA opened up the play- 
ng field by encouraging additional 
ptions, including: tolls on federally aided 
.iglrways and bridges, private sector 
matches" for ISTEA funds, ability to match 
ederal funds through investment credit pro- 
isions, and creation of revolving loan funds. 
rates are just beginning to take advantage of 
lese innovative financing mechanisms. Sev- 
mal States, including California, Florida, 
vd Washington, passed 


financing 


Texas, 


have legislation to 


lable them to benefit from the innovative fi- ° 


nerng provisions of ISTEA. 


March 1994, FHWA undertook an Innova- 
‘e Financing Project, which suspended many 
deral funding rules and regulations, and in- 
ed States to submit creative proposals for 
nsportation projects. Responses far  ex- 
:ded expectations. The project's principal 
idusion was that multiple strategies are 
‘ded to leverage Federal dollars and maxi- 
‘e investments from nontraditional sources. 

: Commission notes that the high number 
rvtermodal projects submitted is convincing 

imony to the institutional constraints of 

ding intermodal projects through conven- 

al modal grant programs.. 


sxibility and Eligibility 


ddition to 
lommission 


the need for additional funds, 
heard extensively about the 
irtance of allowing State and local officials 
cer flexibility in spending 
Is. Senator Max Baucus 
ned it up: 


transportation 
of Montana 


sm y. ISTEA recognized that each State has different 
f needs and priorities. New Yorkers may find that 


sally mass transit projects are the most efficient way 


to, spend their pioney. Montanans need high- 
ways. ISTEA lets both make the best decision 
for their State. The flexibility in ISTEA is criti- 
cal to good transportation policy. It lets States 
focus their Federal funds on those projects that 
make sense—rather than having Washington 
dictate the types of projects they must complete. 


Others, while agreeing, observed that the flex- 
ibility promised by ISTEAhas not yet been fully 
realized. Susan Stauder of the Bi-State Develop- 
ment Agency of St. Louis observed, "ISTEA gives 
direction to be intermodal, but funding © still 
comes out the old way—-via modal silos." T.tnria 
Bohlinger of the Los Angeles Metropolitan Trans- 
portation Authority concurred: "the flexibility 
message has not really trickled down" Tradi- 
tional funding systems put intermodal projects 
at a significant disadvantage. Paul Kaftanski, 
Transportation Project Manager for the City of 
Everett, Washington, described difficulties  try- 
ing to fund construction of bus bays at the dty 
train station: "FHWA said it wasn't a highway 
project. The Federal ‘Transit Administration told 
me it wasn't a transit project.". His experience is 
not unique. 


The Commission also heard that other Federal 


trust funds are too restrictive. For example, 
the, Airport and Airways Improvement Act re- 
stricts use of airport funds to  on-airport 
projects. In this funding environment, disputes 


arise over which sources to tap, eliciting a "not- 
from-my-fund" reaction, even if there 
ment on the merits of a project. 


is agree- 


Regional and National 


Projects 


ISTEA placed new emphasis on empowering 
MPOs and States to take advantage of Federal 
funding flexibility to meet the. needs of their 
Unfortunately/this strong local 
focus might prove to-be a barrier to projects of 


Jurisdictions. 


national significance, that provide benefits be- 
yond local areas/As Federal Railroad Admin- 
istrator Jolene MoEtoris said recently, "the 


MPOs know what they need, but they may not 


“(> 


—s 


/ have the bigger picture} Given the traditional ; 


passenger focus' of MPOs and their local po- ve 
litical mandates, this appears to be a particular -* 
problem for freight projects. ee \e 


The need for incentives to ensure funding of © 


projects of regional or national significance was 
pointed out across the country. Port, rail, and 
truck operators expressed concerns that  with- 
out such incentives, freight projects would re- 
main unfunded. 


Jean Godwin, representing the American As- 
sociation of Port Authorities, expanded on this 
concern: "It appears that under ISTEA, national 
priorities are in danger of being lost in the cur- 
rent decision-making framework at the MPO 
level. We are concerned that freight projects 
that support the Nation's global competitive- 
ness must continue to compete for funds un- 
der a process that inherently favors more popu- 
lar local passenger and transit projects." 


John Glave of the Port of Oakland concurred: 


"The problem with the current ISTEA process 
is that projects such as freight rail improve- 
ments that contribute to the economic vitality 
of the Nation, but do not have obvious ben- 
efits to their immediate local or regional areas, 
are penalized. Priority and funding need to be 
established for nationally significant projects." 


An example is the Alameda Corridor Project 
in Southern California—a partnership between 
ports, railroads, and surrounding cities to move 
international freight more efficiently through 
the ports and to the rest of the country. Such 
projects should be eligible for supplemental 
funds from the Federal government due to their 
national significance. 


—_ 
/Similar examples exist on the passenger net- 


‘work. In Boston, the Commission received tes- 
timony about the Central Artery Project, origi- 
nally an all-highway project that has been ex- 
panded to include a rail link to close a gap in 
the passenger rail- system. The rail link will 
connect more than 600 miles of commuter rail 
lines and more than 140 stations, and it will 
improve transportation alternatives in North- 
ern New England by connecting the region to 


Amtrakj The highway portion of the project 
“wnak 


‘includes new port and airport access routes and 
removes sévéral major bottlenecks. 


» Research, Education, and 


Technology Development 


Federally supported transportation research, 
education, and technology development are re- 
stricted by the traditionalmodal funding system. 


As outlined by Professor Michael Meyer of the 
Georgia ‘Institute of Technology, there is a criti- 


cal need to change how transportation profes- 


sionals are educated. Meyer said to the Com- 
mission in Atlanta that "there is a need to en- 
courage transportation educators to  incorpo- 
rate intermodal considerations into the  class- 
room. Without domg so, we perpetuate the old 
paradigms instead of training transportation 
professionals for the 21st century." 


The modal organization of transportation data 
compounds the challenge to planners trying to 
develop intermodal systems. As the new Bureau 
of Transportation Statistics observed in its first 
report, issued in 1994, "Substantial data exist 
about the transportation system, but it falls short 
of providing the information needed to inform 
policy makers about the strategic issues facing 
the USDOT." The Commission heard consider- 
able testimony from State and MPO planners 
about the difficulty of planning and project analy- 
sis in the absence of intermodal data. 


DOT's National ° Surface Transportation  Re-. 
search plan, submitted to Congress in 1993, 


candidly observed that, "the individual modes ° 


within DOT conduct the majority of their re- 
search independently." This is reflected in the 
organization of transportation research foun- 
dations, institutes, and trade associations. 


The Transportation Research Board and Marine 
Board could assist DOT in identifying and coor- 
dinating research that cuts across individual 
modes. As Christina Casgar of the Transpor- 
tation Research Board said, "rail, transit, wa- 
terway, aviation, highway, environmental, 
management and logistics issues need to be 
considered under one tent. Separate research 
approaches foster inefficiencies and encourage 
overlapping, if not redundant research." 


AEDS then sorely abbes wt 
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hr oe Bit ‘States mrnate 


WASHINGTON, ‘DE 20510- 


May 20,1995-. 


Honorable John PI. Chafee ‘Honorable Max .Baucus 

Chairman \ . Ranking Democrat : : 14] 

Environment and Public Works ~. Environment and Public Works | | 
Committee . Committee | 

410 Dirksen Senate Building 458 Dirksen Senate Building ! 

Washington, D.C, 20510 : Washington, D.C 20510 

Dear Gentlemen: aaa | 


As the conference committee moves toward completion of its work on 
the reauthorization of the Intermodal.Surface Transportation Efficiency Act 
(1STEA), we want you to be aware of our support for a project authorized in 
the House--ena.cted bill (BESTEA, Sec.- 332(a), #98) — the North-South Rail 
Link'. We hope the conferees will support this project by incorporating the 
following provision into the final legislation: 


"Completion.-of the-North-South Rail Link between North Station and 
South Station in Boston, Massachusetts wrill close the only gap in the East 
Coast intercity rail passenger system. This Rail Link will greatly enhance the 
federaHnvestment in the Northeast Corridor by providing continuous . ne | 
interstate rail service along the entire Northeast Corridor from Washington, 
D.C., to Portland, Maine, serving many communities in between. Similarly, 
the Link will enhance public investment in. the regional commuter rail 
network by dramatically increasing'the distribution capability and accessibility 
of the rail lines that radiate from North Station. The benefits of this ' 
intermodal project will extend to regional international airports, thus 
increasing efficiencies at these facilities, reducing the need for expansion and 
* land acquisition, and maximizing high-speed rail throughout the entire | 
region. The Rail Link project provides an opportunity for innovative 
financing initiatives, including public-private partnerships. $60 million, is 
authorized to complete the final design, éngineering and environmental 


permitting necessary for the .Rail. Link, and to begin preliminary 
- construction," 


j.. The 1994 Finalcport of the National Commission on iitemaadel 1 
/fransportation, established*by the ISTEA legislation of 1991, cites the North- 
/ South Rail Link as a project of" "regional and: national significance” that 
/ deserves federal funding (p. 16)We léok forward to: working with you to” _ 
/ obtain funds needed to close the only gap-in intercity passenger rail service” a 
along the Eastern Seaboard. Thank-you for your consideration. 


Edward M. j enned ; 7 


“(\ 


Joseph R. Biden, Jr. 
CUice - Paes iean) 


Johnson, Holly (EEA) 


From: nathaniei_cu rtis@comcast. net 

Sent: Friday, March 22, 2013 11:07 AM 

To: Johnson, Holly (EEA) 

Subject: In Support of the South Station Expansion 


Good Morning Holly, 


| hope this note finds you well and wrapping up your week smoothly. | wanted to take a moment and 
express my support for the expansion of South Station. | won't be able to attend the scoping session 
on Monday the 1st since that's going to be something of a jam-packed week at work so this email is 
going to have to do the job for me. 


The expansion of South Station would confer a number of environmental benefits on the 
Commonwealth, both directly by allowing for expanded commuter rail service, and indirectly by 
making commuter rail service more reliable and the place where people board and exit trains more 
pleasant to use. More trains means more riders directly. Indirectly, a better experience when riding 
also leads to more riders and fewer drivers. | may be mistaken in this concept, but | believe that as 
South Station operates almost at capacity, South Coast Rail and the plan to extend commuter rail to 
Springfield really cannot be implemented until South Station is expanded to accommodate additional 
trains. An expanded South Station could also play host to additional Amtrak trains which would be in 
keeping with that railroad's plans to offer more and faster service in the Northeast Corridor. In the 
past several years, we have improved our roadway network through the implementation of the 
Central Artery Project, and added runway capacity at Logan Airport. It is now certainly appropriate, 
especially as we become increasingly concerned with global climate change and rising fuel costs, to 
spend some money and effort to upgrade our rail infrastructure to meet the transportation challenges 
of the 21st century. In the long-term, over the next 50 years, | would hope that an an expanded 

South Station would also facilitate the eventual full electrification of Boston's commuter rail network. 
Unlike the current fleet of diesel locomotives, an electrified fleet could be powered by wind, solar or 
biomass produced electricity and do a great deal to improve the Commonwealth's air quality. 
Ultimately, as we try to get people out of their cars and onto mass transit, an enlarged, easier to use, 
and more attractive South Station just makes sense. New York’s massive East Side Access project is 
really setting the tone for rail infrastructure in the 21st century and we ought to be keeping up with the 
Joneses to the south. This is an excellent opportunity to do just that. 


Regards & Good Wishes, 
-Nate 


74 Wood lawn Street 
Boston, MA 02130 


N-15.3 


Johnson, Holly (EEA 


From: Frank S. DeMasi [fsdemasi@verizon.net] 

Sent: Friday, April 05, 2013 2:45 PM 

To; Elisa, Louis (SEAPORT) 

Ce: dhadden@massport.com; Ray, John (DOT); Johnson, Holly (EEA) 
Subject: Re: RE: TIGER 2013 


Thanks for the info Louis... 


It would be good to get Massport to reapply their TIGER Grant for extending track 61 and constructing north n-16.1 
jetty. A private public partnership including the city of Boston needs to participate in any grant funding as 

well. Boston Terminal Co should be involved as a supporter of rail as well as the brewery and fish processing 
enterprises already located adjacent or in the Marine Industrial Park/North Jetty Area. 


I note that the layover facility needed by MBTA should be located at Widett Circle and the location of the n-162 
Americold Freezer there as well as food distributors should be moved into the Boston Marine Industrial Park , 
with the needed rail extension finally constructed there. The South Station Expansion needs to reconfigure the n-16 3 

Bay Junction track alignment and interlocking at the same time providing direct access to track 61 with 

Fairmount line access via diamond crossings over the Braintree Main Line at the former Old Colony/Red Line 

flyover. The D Street flyover track 61 has sat unused since constructed and seems a waste of opportunity and 

funds to bring rail on dock at the port. This may be a good opportuity to bring the already large investment in 

rail in the port area to fruition. 


Regards, 


Frank DeMasi 


On 04/05/13, Elisa, Louis SEA 1<louis.clisa@state.ma,us> wrote: 


Thanks Jeffery, we will share this information with our cities and towns as well as the other state agencies that 
have helped us in the past to identify and prepare grant application that have relevance to the collective needs of 
the Commonwealth. Our goals of intermodal collaboration have very much been facilitated by the interagency 
sharing of information and cooperation. I see this as a wonderful opportunity to get our collective thoughts 
together to strengthen any proposal that may come forward. 


Thanks you very much.. .again, 


Louis 


Louis Elisa 


Executive Secretary 


Director of Port Development 
Seaport Advisory Council 

40 Center Street 

Fairhaven, MA 02719 

Phone (508) 999-3030 


Fax (508) 999-6442 


From: ieffrev.flumignan@dot.gov fmailto:ieffrev. flumiqnan@dot.govl. a. 
Sent: Friday, April 05, 2013 12:07 PM 


To: Elisa, Louis (SEAPORT); Cebula, Ellen (SEAPORT) 
Subject: TIGER 2013 


Louis / Ellen, 


This is a heads up in anticipation of an announcement from the Secretary of Transportation of a new round of 
TIGER Grants to allow you as much time as possible to consider an application. 


MARAD anticipates the announcement will appear very soon (don’t have a date) in the Federal Register and the 
round will likely have a very short turnaround time. We anticipate the amount will be upwards of $ 400 million 
and hope that America’s seaports and intemiodal systems will be well represented in the application pool and 
ultimately successful in obtaining a grant. 


Please contact me if you have any questions and feel free to forward this to any stakeholders you feel my be 
appropriate. 


Thanks & Regards, 


Jeff 


Johnson, Holly (EEA) 


From: jay demasi Ibroadwayjay76@gmail.com] 
Sent: Thursday, April 04,2013 t;09 PM 

To: Johnson, Holly {EEA} 

Subject: - South Stations 

Hi Holly ! ! 


I'm .hoping we can work that SL4 route into this project at an early stage., N-17.1 
I'd love to see it relocated to the Dorchester Ave side of South Sta,, 

That area reminds me of Area 51 in Nevada, the way it is today! ! 

Thanks Holly 

Jay Demasi 

Silver Line Bus Operator 

#65534 


~~ 


June 20,2013 


Dear Rick: 


Unfortunately we were out of the country when the time for comment on the South Station 
expansion EIS expired. Enclosed is a memo outlining my thoughts regarding the scope of 


this project, which I hope can be included in the record of proceedings. 


Michael S. Dukakis 
Neem 


DDE ? 


) 


June 20, 2013 


To: FRA Administrator Joseph Szabo 


Governor Deval Patrick : HE e nN nN 


Mass DOT Secretary Richard Davey 


JUN 5 4 2011 


EEA Secretary Richard Sullivan 


From: Michael S. Dukakis M L p A 


Re: Environmental Impact Statement for the Proposed Expansion of South Station 


Unfortunately, t was out of the country when the time for comment expired on the scope of the 
environmental impact statement for the proposed expansion of South Station in Boston, I am very *.‘8 1 
concerned about the deficiencies in the proposed scope of the study which is being funded by the FRA 


and am asking you to intervene and correct these deficiencies. My primary concerns are the following: 


1 e Those of us who support the building of the North-South Rail Link connecting South and North n_18 2 

Stations by rail as a much more effective response to the congestion problem at South Station 

than further expansion do not expect the Secretary to mandate, in his words, " improvements 
that include underground rail tracks and platforms for the North South Rail Link Project." What 
we do urge him to do is include the NSRL as an alternative in the review of the Project to confirm 
that the most appropriate option is being pursued. For example, the draft scope asserts a need 
for substantially more midday  layup/layover space by 2045. The NSRL_ would completely obviate 
the need for such space and any need to expand South Station other than to provide access to 


the NSRL tunnel. Yet the tunnel is not evaluated as an alternative. It should be. 


2. The ENF refers to the NSRL environmental analysis but does not explain how the need for track *.48 3 
approaches to the tunnel can be integrated into the track and switch and signal modifications 


contemplated for the South Station expansion. This analysis is critical and should be required. 


3. The ENF refers to the intent to run Inland Route service through AElston to Worcester, Springfield, N-18.4 
Hartford and New Haven to New York. With the relocation to Worcester of the CSX freight 
facility in Beacon Park Yard , the serious one-track constraint in Ailston can finally be relieved. Yet 
the draft scope proposes to waste the opportunity § in  Aijlston for dramatically improved 
commuter rail and Inland Route’ service by placing midday layup/layover in the way with no 
analysis of the adverse impact on Inland Route potential. A serious study of how to _ optimize 
Inland Route services, as well as_ preserving freight connectivity with a revised track and _ signal 


configuration through Ailston, should be required as part of the South Station EIS. 


4. The draft scope does not explain how the one _ billion dollars to relocate 
expand South Station can be funded. Moreover, the state has asserted that 
over six billion dollars. That estimate is patently absurd. Rail tunnels are 


over the world at a per mile cost dramatically lower than the state's estimate. For example, the 


Los Angeles Regional Connector in downtown Los Angeles is currently under construction and will 
integrate the rapidly expanding Los Angeles subway system. It is 1.9 miles long—substantially longer 


than the NSRL- and includes three new stations. Its cost is $1,395 billion. 


the 


the Post Office 
NSRL_ would 
being constructed 


5. With the Obama administration proposing to spend $40 _ billion on improved passenger rail, 


is the time for an honest look at the numbers and for developing a plan that 


integrate our commuter rail system but that will make it possible for high speed 


Northeast Corridor to proceed under and_ through Boston’ to northern 
Montreal. Our Canadian neighbors are particularly interested in partnering 
service. I realize that Congressional action to fund the President's vision will 


but this FRA-funded study should develop the blueprint to move forward, not backward. 


6. Expanding South Station does nothing for the growing congestion at North 


considering the NSRL as an_ alternative to South Station expansion would solve 


well. 


New 


with 


be a 


can 


Station. 


and 


cost 


all 


now 


not only fully 


trains in 
England 


us on 
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such 


difficult fight, 


that problem 
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as 


N-18.5 
N-18.6 . 


N-18.7 


N-18.8 
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Stephen H. tiaser 
101 Hamilton St 
Cambridge Mass 02139 


To: Secretary Richard K. Sullivan, Jr. 
Executive Office of Energy and Environmental Affairs 
Attention: Holly Johnson, MEPA Analyst 
Email: Holly.S. Johnson@state.ma.us 
100 Cambridge Street, Suite 900 
Boston, MA 02114 


From : Stephen H. Kaiser 


Scope for South Station Expansion, Boston, EEA # 15028 


The ENF and the Consultation meeting on April 1 were encouraging for me, 
because they both were clear and thorough, were focused on an EIR, listed all 
permits and government actions, discussed the alternatives, and submitted early to 
MEPA at only a 5 percent level of design. My comments below will concentrate on 
those elements that should be within the scope of an EIR, and will express no 
preference for any given alternative until the Draft EIR is submitted. 


Alternatives 


I suggest a variation on the build alternative, such that there be no 1,000 N-19.1 
parking increase, but only minimal service parking. The overall transportation plan 
should be a combination with increased access from Commuter Rail, Red Line, 
commuter bus and Amtrak. Such an approach would be more compatible with the 
MBTA responsibilities to provide regional transit service. 


In the 1980s, the Green Line relocation from elevated Causeway to a 
tunnel/garage proposal became quite controversial. The MBTA was split down the 
middle, with some employees rejecting the scheme because it was not appropriate for 
the regional transit agency to be building a downtown parking garage. What was the 
transit connection with that garage? 


At South Station there should be a full discussion of MBTA sponsorship of a 
development project which might include an increase in downtown parking, whether 
constructed with public or private funds. 


For all alternatives, an assessment should be made of both pedestrian access N-19.2 
through Dewey Square and Red Line capacity. MassDOT should already be planning 
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for various Red Line scenarios. At one optimistic level there could be new cars 
purchased to replace 43-year old Red Line cars, as well as funds to increase service. 
These operational changes could allow more trains, with more capacity and service 
on the Red Line. At the other extreme is no funds for either new or rebuilt Red Line 
cars, and a continued deterioration of Red Line service. Either way, operational 
improvements could include achieving evenly spaced train headways, rather than the 
typical span today of two-minute to ten-minute measured headways at Park Street. 


The storage/layover options should include an identification of track 
configuration, storage of trainsets, and the need for drill track operations. Expanded 
commuter rail service should also consider the potentials for improving or worsening 
the danger of track arrangements that include the notorious "malfunction junction." 
The analysis should identify any critical switch in the system that would shut down 
commuter rail functions at South Station if the switch were blocked or damaged. 


All alternatives should preserve the option for a North-South rail link, with at 
least one window or corridor space protected for a future 4-track rail tunnel. Efforts 
should be made to identify a secondary option for the corridor as well. 


Chapter 91 Tidelands 


For Chapter 91 interests, the MassDOT proposals to open up public access to 
Dorchester Avenue are an important step forward from the Postal Services reclusive 
restrictions on Dorchester Avenue. Fort Point Channel is further rejuvenated. EIR 
analysis should document the DEP designations of historic low-water and high-water 
lines, with clear designations of private and Commonwealth tidelands. From mapping 
done so far, it appears that the south station site is about 2/3 private tidelands and 
1/3 Commonwealth tidelands. The EIR should make clear the different levels of 
tidelands protections offered for private vs. commonwealth lands, consistent with the 


findings of the Boston Waterfront case (1979) and the Opinions of the Justices (1981), 


Mahajan vs. DEP (2013) developed into a combination of a Chapter 91 appeal 
mixed with considerations of Article 97 protections. However, neither the plaintiffs 
nor defendants attempted to argue or find out whether tidelands are subject to Article 
97 and its requirements for a 2/3 vote in the legislature. Under what conditions are 
tidelands (filled or unfilled) generally subject to Article 97 protection? How would 
those conditions be applied to the South Station site? 


Existing conditions prior to any Chapter 91 licensing should be clearly 
established. The ownership of land and status of any legislative action at South 
Station must be documented. In the 1600s, the original First Point channel was 
owned by the Commonwealth. When did the New Haven.and Hartford railroad 
purchase its fee ownership? When, if ever, did legislative action to buy or sell land at 
South Station occur? 


N-19.2 
(cont.) 


N-19.3 


N-19.4 


N-19.5 


N-19.6 


N-19.7 
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When did the Postal Service acquire its land, and did its actions as a Federal N-19.8 
agency override all state concerns, such as Chapter 91? What were the historical 
filling licenses granted by the state to place solid fill in tidelands? Were any of the 
licenses ever revoked or made permanent? Does the state have easements in the 
tidelands at South Station? 


Air Pollution 


With a larger area of track coverage at South Station, locomotive emissions may N-19.9 
be both bigger and more confined. How will the track area be ventilated? What will 
be the effect of retaining the high polluting F40 locomotives, compared to new or 
retrofitted locomotives? Could diesel odors intrude into South Station itself? 


One obvious problem with the old Spaulding Hospital at North Station was its 
proximity to the North Station tracks and the idling locomotives. The smell of diesel 
exhaust was evident within the hospital, possibly from roof intake systems and rising 
exhaust from the locomotives. At South Station, how are nearby building ventilation 
intakes protected from diesel emissions? 


Public-Private Partnerships 


Any arrangements between MassDOT and private developers must be reviewed N-19.10 
for compliance with Article 7 of the Declaration of Rights of our state constitution: ; 


Government is instituted for the Common good ... and not 
for the profit, honor, or private interest of any one man, 
family or Class of men. 


By Article 7, the purpose of government cannot be for the profit of private 
developers, and must instead be for the common good. 


Historical Compliance with MEPA 


The focus of the South Station Expansion project begins with South Station 
itself. Thirty years ago it was a forlorn structure, partially derelict, with broken down 
wooden fences, and pigeons fluttering around the dark and dirty interior. It is 
difficult to see today's South Station and remember the dreadful conditions of 30+ 
years ago. Truly revitalizing a functional historic.structure may well be the finest 
achievement of Fred Salvucci, more than the controversial Big Dig project. 


Compliance with MEPA is another question. The Draft EIR for South Station N-19.11 
included the electrification of the Amtrak lines to the Rhode Island border. The 
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Certificate of the EOEA Secretary at the time asked questions about energy efficiency 
of electrified rail, and other matters. When the Final EIR for South Station was 
submitted by the MBTA to MEPA, it saw sent back — because it did not include the 
Secretary's Certificate and a response to it. Over the following years, no FEIR with a 
response to the Secretary's Certificate was sent to MEPA. An appendix to the FEIR 
was submitted by the MBTA and reviewed by MEPA, but there was no MEPA 
certificate saying that the Final EIR as a whole complied with Chapter 30 Section 62. 


It is ironic that one of the best projects ever done by the state - the renovation 
of South Station — should be burdened with an incomplete MEPA process. I have 
communicated with MEPA and the MBTA over the years about the missing 
compliance, without ever receiving a reply. 


The best response would be for the MBTA to prepare a new Final EIR for South 
station #3205, describing its transformation and usage over the years, and making 
the document into a tribute to the contribution of Fred Salvucci and his team towards 
this effort. Mike Dukakis should surely be mentioned as well. The Secretary’s 
Certificate can be included, as well as a suitable response. 


Clearing up the legal questions over South Station #3205 could also clear up 
legal obstacles to South Station Expansion and the Hines tower project. 


Histori cal/Architectural 


In the entire South station block, the only admirable structure historically or 
architecturally is the station headhouse. Its architectural virtues stand out from any 
elevation and direction, except for the sidewalk pedestrian standing right next to the 
building and who is not prepared to appreciate the massiveness of stone construction. 


The headhouse is unfortunately dwarfed by One Financial Center and the 
brutalesque Federal Reserve Building, Erecting the Hines tower into the heart of 
South Station would be the third insult to the grandeur of South Station. 


While I believe that the Hines tower should be moved a good distance away, 
there is nothing that MEPA and other state agencies can do, now that the Hines 
Tower has passed through MEPA review. The visually overbearing nature of this 
tower will have widespread impacts. One virtue is that the new development buildings 
shown on MassDOT planning model have a vastly lower profile, and serve to give 
South Station the respect that it deserves. 


Legitimate questions arise for South Station and its concourse. The restoration 
of three decades ago preserved the exterior and provided an exhilarating human 
experience inside as well. What will the concourse experience be if natural light is 
blocked out, or areas of high ceilings are diminished by new building intrusions? 


N-19.11 
(cont.) 


N-19.12 
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We can learn so much from the experience of New York's Grand Central 
terminal and the magnificent waiting room, with the sun cascading in the windows. 
Humane priorities will say that Grand Central gets higher marks for its interior than 
for its exterior. 


By contrast, Boston's North Station is -- like Penn Station with Madison Square 
Garden atop - a disappointing afterthought. North Station has a low ceiling, many 
obstructive posts, and strolling pigeons. South Station does not. North Station is 
bloodless. South Station is not. 


I suspect that South Station and Grand Central work better because 
transportation was set first as a value and has been so for over a century. As soon as 
we start mixing in private development priorities, other priorities take over, and we 
end up with cramped and inelegant waiting areas squeezed under non-transportation 
structures overhead. The public purpose gets derailed, and citizens are left to ask : 
how was this allowed to happen? 


Sincerely, 


Stephen H. Kaiser, PhD 


April 1,2013 


Listibesiseew) 


Secretary Richard K Sullivan, EEA 
Attention : MEPA Office, Holly Johnson 


From : Stephen H. Kaiser 


ENF for South Station Expansion, EEA #15028 


As part of my public comment I am hereby submitting a copy of my analysis of 
Article 7 of the Declaration of Rights of the state Constitution, entitled Treatise on 
Article 7 of the Declaration of Rights of the Massachusetts Constitution, dated 
January 2013, first edition. Article 7 requires that all actions of government be for 
the common good and not for the profit of any man, family or class of men. Such a 
restriction has application to the option for additional parking at South Station and to 
any public/private arrangement for the development of the site. 


Sincerely, 


Stephen H. Kaiser, PhD 
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Treatise on Article 7 of the Declaration of Rights of the Massachusetts Constitution 


INTRODUCTION 


_ The Massachusetts State Constitution begins with a brief Preamble, followed immediately by 
a Declaration of Rights. Article 7 of the Declaration lays out a surprisingly short and simple 
statement of both the positive and negative goals for our government : 


Article 7 : “Government is instituted for the common good; 
for the protection, safety, prosperity and happiness of the people; 
and not for the profit, honor, or private interest of any one man, 
. family, or Class of men... ” 


The second half of Article 7 asserts the right of the people to create a new form of government — 


especially when government officials do not live up to the stipulations for the common good and 
against profits : 


"Therefore, the people alone have an incontestible, unalienable, 
and indefeasible right to institute government, and to reform, 
alter and totally change the same, when their protection, 
safety, prosperity and happiness require it " 


The Preamble also asserts the right of the people to change their government whenever these 
goals "are not obtained." The preamble elaborates on the goals of government for the common 
good, and how Government is necessary for the "body-politic" to function : 


"The Body-Politic is formed by a voluntary association of individuals. 
It is a social contract, by which the whole people covenants with each 
Citizen and each Citizen covenants with the whole people, that all 
shall be governed by certain laws for the common good. It is the duty 
of the people, therefore, in framing a Constitution of Government, 

to provide for an equitable mode of making laws, as well as for an 
impartial interpretation, and a faithfid execution of them; that 

every man may, at all times, find his security in them. " 


Several other Rights offer support to Article 7 and help identify the elements of the common 
good. Article 1 identifies for all men the natural right of "enjoying and defending their lives and 
liberties; that of acquiring, possessing and protecting property; in fine, that of seeking and 
obtaining their safety and happiness. " The preamble together with Article 1 focuses on the laws 
for the common good, combined with the rights of safety, prosperity and happiness. 


The remainder of the Constitution and General Laws can be fairly described as an engineering 
specifications - defining the structure and workings of the new government. Only in these early 
sections on rights shared values is the magic of this new form of government illuminated. 
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The wording of Article 7 does not appear highly technical, but its underlying complexity 
arises from crafting clear definitions and rules of application. Different sets of values come into play. 
Agreements and understandings become badly tangled up in controversy. The challenge is 
sufficiently great that few legal commentaries exist, and case law is. virtually non-existent. 

In retrospect it would seem that the legal profession simply ducked the issue. 


By contrast, the ancient Greek philosophers engaged in the earliest and deepest thought. 
Socrates and Plato dealt at length with societal concepts of the “good.” Aristotle appears to have 
been the inventor of the term “common good” and its application to an assessment of governments. 
Among the Romans, only Cicero seems to have sought a functional meaning as applied to real world 
governments and the laws. Not until the late 18th century times of the Enlightenment activists were 
natural rights and the common good applied to the Constitutions of real governments. 


Article 7 presents us with two key mandates : one desirable and one undesirable. It is illegal 
if a government action does noiserve the common good. All government actions must clearly 
service the common good. 


It is illegal if government actions result in profits for select individuals or groups. 
All government actions must exclude such illegal profits. 


The task of this treatise is to assemble materials from various sources and apply additional 
analysis to yield an improved understanding of where Article 7 would take us, were it to be treated 
as a bona fide law that would affect the behavior of governments. In a practical world, one could 
ask : what changes should occur in decisions about zoning, subsidies, tax breaks, contracts, and all 
selective government-related benefits? The combination of concerns for the common good and 
against selective profits would have great implications for corruption and other criminal behaviors 
by public officials. 


Support for the Common Good 


Article 7 specifies a purpose, the basis for an ethical form of government. The political 
challenge is to focus on the general or common objectives of government actions, while critiquing 
the private and the select activities that may favor the private good in society. Private good is linked 
in part to the “profit, honor or private interest” for a specialized segment of the populace, as 
opposed to the general or common citizenry. To the extent that such profiteering is excessive, it may 
be simple avarice. It become more or an evil than a good. 

Article 7 goes further than the Preamble by limiting the only function of government to 
serving the common good, and not the private good. Nor can it do a little bit of both. It is all or 
nothing — for the common good. 


Article 7 does not tell us who defines or determines the common good in practical terms. 
The accumulation of court cases and the understandings compiled in case law could be one valid 
approach. Another option is the assembled Legislation — shorn of contradictions — to identify those 
government actions that do or do not serve the common good. An elitist approach would be to 
assign the task to enlightened and sensitive experts or to an aristocracy of Wise Men and Women. 
Furthermore, the values of society are constantly changing, so a public sense of the common good 
may gradually change as well. A vivid example is same-sex marriage and the dramatic shift in 
public and legal opinion in the past decade (Goodridge v. Department of Public Health). 
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Neither courts nor Legislatures are perfect in their decisions. But both over time are called 
upon to issue judgments in the public interest. For better or for worse, the practical way they go 
about this task can be informative. 


We are at the very beginning stages of understanding what Article 7 means for society in the 
21st century. For this reason, this treatise cannot include such a legal and legislative review and 
assemble a comprehensive list of government actions that do or do not serve the common good. 
Some individual examples are obvious — such as police, fire, hospitals, public schools, anti-slavery 
efforts, water supply and sewers. Clearly negative examples are hazardous waste dumps near 
populated areas, bribery of public officials, child abuse and general criminal activity. Between the 
negative and the positive is a gray area of controversy : gambling casinos, assault weapons, 
abortions, tax breaks, and the benefits or burdens of technology. As noted earlier, some issues have 
been transformed from anathema to general popular acceptance : the abolition of slavery, equal 
voting rights, and same-sex marriage. 


Limitations on Profits 


In no other state constitution is there anything like Article 7 of the Massachusetts Declaration 
of Rights with its specific restriction against special profits. It is important to recognize that the 
profit restriction is limited. Private profits are allowed when -- without government intervention — 
private interests engage in legal business within our capitalist/free enterprise system. Article 7 sets 
limits only on government actions that directly increase special interest profits. It does not affect 
government actions that decrease profits. It does not forbid actions where everyone profits. 


Despite our national participation in a dynamic world economy, there is remarkably little 
discussion among economists of capitalism and profits. Article 7 tells us that indeed, capitalism 
does exist in our society, but it is limited in certain ways whenever government acts. Economists 
understand that in certain cases there are limits on profits of such things as public utilities. There are 
anti-trust laws that exist to prevent excessive profits from monopolies or anyone engaged in restraint 
of trade, price fixing, price gouging, or producing products dangerous to the public health. All of 
these concerns are part of a conventional regulatory structure of government Article 7 tells us that 
there should be an additional element — one that prevents special interest profits caused by any 
government action. Article 7 does not forbid greed or profit, but simply states that government shall 
not facilitate such activity in a selective way. 


The strict nature of Article 7 leaves little room for compromise. Where a private interest has 
achieved a profit from government action, it is not’sufficient for that private entity to "kick back" 
some fraction of that profit to community benefits — or to politicians and agency officials or board 
members. The entirely of the profit must be surrendered. An example would be an upzoning action 
at the local level, where all affected property owners would pay back to the government the 
increased value and revenues that would be counted as profits from government action. Article 7 
would imply that the rembursement must be total It cannot be a partial or token payback of 
landowner benefits. 


The historical context of Article 7 is easier to understand if we imagine a somewhat 
conservative Federalist John Adams writing up the Constitution in 1780. He and his fellow 
colonialists had suffered unpleasant experiences with the East India Company and related British 
taxes designed to favor the company (see Appendix F). Their non-radicalism is shown by the 
success in persuading both American and British business groups to oppose the Tea tax and other 
impositions. The idea was that honest and fair businessmen should oppose selective favoritism. 
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Ethical Implications 


The ethical implications of Article 7 are quite astounding. If we could ever achieve full 
compliance with Article 7, ail corruption in government would stop. Corruption is basically giving 
special favors and riches to the select few. Both government officials and lobbyists would be unable 


to reap financial benefits. 


Case Law 


A preliminary review of Case law shows a scattering of cases seeking to use the common. ___ 
good clause to promote government reform on certain issues, such as same-sex marriage, fair 
competition in business, veterans preference, or matters of welfare equity. There is no evidence of 
any court case dealing with profits to private interests from government actions. Nor are there 
examples of citing common good or profit as a weapon to deal with public corruption. 


It appears that any legal challenge to government actions to allege inconsistency with the 
common good or to cite special interest profits could be an entirely new issue to place before the 
courts. The concerns have never been tested. 


State Constitutional Law 


Generally our society seems at peace with its state constitutions. Ferocious battles over the 
Federal Constitution may occur, but with rare exceptions (such as same-sex marriage) state 
constitutions are treated like a dowager empress : to be respectfully allowed to rest in comfort. If we 
don't bother her, she will not bother us. 


This situation is quite puzzling because by law -- by the Constitution itself -- every elected 
and appointed public official must take a solemn oath to support the Constitution. One suspects that 
most of these officials have little idea of the document they are sworn to uphold. 


Article 7 is reality. It is the law, and it is the highest law in the Commonwealth — short of the 
U.S. Constitution. If the state Constitution is moribund today, this condition is wrong. It is 
important for all municipal agencies, all state agencies, the Legislature and the Governor to be aware 
of the primacy of the state Constitution. - 

vi" 

Our constitution should be a document that is alive, that has a unifying effect, and that 
stimulates everyone from citizens to judges. It should give meaning and purpose during those times 
when society settles into patterns of moral drift. 


Article 7 and the Constitution generally are the province of the state Supreme Judicial Court 
for interpretation of meaning and precedent. Such interpretation is not the duty of the Governor or 
the Legislature. The state Constitution and its interpretation should be reasserted as the guiding 
force for our laws, thereby reducing the role of well paid lobbyists. It may well be that the avenue 
for obtaining a definitive clarification of Article 7 may come from a court appeal that reaches the 
Supreme Judicial Court. 
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Origins of the Treatise 


The idea of a treatise on Article 7 can be traced back to May 2011, during public discussions 
before the Cambridge Planning Board and City Council. The issue was a theoretical one whether a 
downzoning could result in a reduction in value of properties and hence a claim could be made for 
damages payable by public agencies. Simple logic would suggest that an upzoning of property 
should result in an increase in the property values and hence full compensation to the city should be 
paid by the landowners who benefit from the upzoning. 


A brief dialogue ensued between this author and Cambridge Attorney James Rafferty, who 
offered a contrary interpretation. He promised to prepare a "Treatise" on Article 7, and to compare it 
critically against current rules for development in the City. These rules that all developers must 
follow have been described as "Pay-to-Play." 


A good dialogue is always welcome. But when no such treatise appeared in over a year, the 
best course of action appeared to be to prepare a treatise under a different authorship and 
perspective. I recognize the concept of a treatise on Article 7 is an original concept from Mr. 
Rafferty. I have proceeded to produce my version of the treatise without the benefit of seeing his 
contribution. 


Outline of the Analysis 


The first task will be to elaborate on the meaning of common good, both before and after 
acceptance of the state Constitution in 1780. Consideration will be made of the view of allies to the 
concept of the common good, as well as the detractors. 


The second task will be to identify the limits and applications of government-induced profits 
to special interests. This effort will include a review of possible motivations for the unique reference 
to profits in the 1780 Constitution, in order to understand historical intent. 


The final task will be to apply the meaning of Article 7 to actions by City and State 
governments and determine where policies will need to be revised to comply with the requirements 
of Article 7. 


Relevance of our state Constitution may have been diminished by the decline of the 
Enlightenment. That decline was triggered by experiences with the French Revolution and the 
Industrial Revolution. In America, the past two centuries have seen a Civil War, a Gilded Age of 
business excess and related class warfare, two horrendous world wars, and a long Cold War. Anyone 
could logically conclude that modem history has offered less than fertile ground for an improved 
understanding of the common good. 


An historical view begins with Plato and Aristotle, and passes through St. Augustine and St. 
Thomas Aquinas into the Renaissance and the growth of humanistic thinking that led to the 
Enlightenment. A bitter conflict threatened the cohesiveness and common purpose of the early 
Massachusetts colony, starring two religious zealots -- John Winthrop and Anne Hutchinson. As an 
immediate stimulus for the American revolution, a stubborn and recalcitrant King George III and 
Parliament orchestrated the "perfect storm," unleashing the ideals of the Revolution and the various 
state Constitutions. Key personnel are Montesquieu, Rousseau, George Mason, Thomas Jefferson, 
John Adams, and James Madison. 
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A Brief Historical Review 


The earliest references to the common good appear in Aristotle's Politics, as good and bad 
governments are evaluated by success in providing for the common good. Aristotle's concepts were 
carried through the early Roman times by Cicero, but the constant appearance of various tyrants 
prevented the idea of the common good from being established during the Roman era. 


Aristotle's concepts of common good were extended in the early fifth, century by an Irish 
monk named Pelagius, who advocated a policy of good works as an alternative to predestination, 
original sin and rigid allocations of grace. Good works represented efforts to help society in general. 
Pelagianism claimed that doing good works was a way of winning God's grace and a successful 
afterlife : the good done during one's stay on earth was meaningful. Pelagius had the misfortune of 
running afoul of St. Augustine and his allies, at a ttme the Roman empire was being battered by 
invading Vandals. Pelagius was crushed by Augustine, and in the subsequent Dark Ages good works 
and the common good were forgotten. Augustine's views held sway for another 800 years. 


The beginning of the Medieval era triggered by the outreach of the Crusades produced an 
influx of Arabic knowledge into northern Europe. Arabic translations of Aristotle were introduced. 
By the thirteenth century St. Thomas Aquinas succeeded in resurrecting Aristotle's philosophy within 
the church. Aquinas distinguished between three types of good : an Ultimate good in God's 
world a common good in this world ....and a private good. He saw the priorities as being in 
precisely that order. This contrast between private and common good is not explicitly mentioned in 
the Massachusetts Constitution, but it is implied. 


Author Robert Nisbet recognized a common theme along almost all the philosophers from the 
ancient Greeks to the 20th century* : 


“Different as are the writings and ideas of Plato, Aristotle, Augustine, 
More, Machiavelli, Hobbes, Rousseau, Marx, Tocqueville, and 
Kropotkin, all may be seen, from at least one great vantage point, 

as minds tormented by fear of the social void and in search of 
redeeming, fulfilling community. ” 


Indeed, the "redeeming, fulfilling community" could be seen as one definition of the common good. 


Anne Hutchinson andyohn Winthrop 


On 1987 then Governor Michael Dukakis pardoned Anne Hutchinson to revoke the order of 
banishment initiated by John Winthrop in 1638, Hutchinson and Winthrop were both fierce-minded 
neighbors, but on opposite sides of virtually every religious belief in colonial Boston (see Appendix 
B). She engaged in independent leadership and made accusations about the local leadership, while 
he felt increasingly threatened and offended. They saw each other as heretics and troublemakers. 
The ultimate collision occurred in a special politico-religious tribunal of the Great and General 
Court, with Winthrop ultimately destroying Hutchinson and her supporters and banishing many of 
them. While seen be many liberals as a feminist heroine, she was an advocate of a highly traditional, 
even retrograde, “covenant of grace” espoused by St. Augustine in opposition to Pelagius. The 
contest became a colonial war of the religious factions. 


** Robert Nisbet, The Social Philosophers, Paladin Publishinc. 1976. n 446 
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During the 1630s, the Boston colony struggled to establish its own way of life, including 
provisions for lands held in common and shared among the residents (see Appendix E). Today, 
only Boston and Cambridge Commons have survived. The ideal of harmony in the New World 
was difficult to achieve. 


In the end, Hutchinson was banished to Rhode Island and later to Long Island. Through a 
peculiar irony of history, the Hutchinson River in New York City was named after Anne, and in 1928 
the Hutchinson River Parkway was opened. Meanwhile, the Massachusetts community of Winthrop 
had been named after John Winthrop, and in 1909 the state constructed the Winthrop Parkway. Both 
of the protagonists of 1638 have had state parkways named after them — a form of reconciliation 
denied to them during their lifetimes. 


The American Revolution 


The American Revolution grew to maturity in the "perfect storm" of outrageous conduct by 
the King of England and the British parliament over the period 1765 to 1782. The litany of these 
outrages is summarized in the Declaration of Independence, listing all of the offenses that had driven 
the colonists to rebel and seek their independence. An overpowering resentment against the abuses 
of tyranny produced a reaction that sanctified rules by the people. 


In June 1776, Adams served on the drafting committee for the Declaration of Independence. 
The first accusation of "repeated injuries and usurpations" by King George HI was that "He has 
refused his assent to laws the most wholesome and necessary for the public good.” Typically, the 
terms "public good" and "common good" are used interchangeably. 


With the realization of independence, colonists pressed forward with ideas for the proper form 
of government — what King George had denied them : a government responsive to the needs of the 
people. The protection of all citizens was envisioned by George Mason in 1776 in the form of the 
Virginia Declaration of Rights. 


Many of the concepts of Mason's Declaration were carried over into the Massachusetts 
Constitution in 1780, as drafted by John Adams. In Article 7, Adams prescribed the positive goal as a 
common good, while he disallowed government-stimulated special profits. The Massachusetts 
Constitution is the only one in all fifty states that is explicit about limiting profits. 


Modern Interpretations 


The frequent modem response is to view "common good" as an idealistic anachronism, as a 
topic for idle discussion by philosophers. Critics routinely ignore the issue, preferring to bypass 
consideration of the common good as a serious topic. One of the few exceptions is renowned 
economist Joseph Schumpeter, who in 1942 submitted an essay to discredit the credibility of the 
common good. 


Schumpeter sought to tie common good to the idea of the General Will as advocated by 
Rousseau. The tactic was effective, in that Rousseau is usually seen by modem commentators as an 
erratic and radical father of the French Revolution. Schumpeter also sought to discredit common 
good by claiming that the term is undefmable and hence should be discarded. 
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His major error was in trying to suggest an alternative. He proposed a form of government 
whose only obligation was to win periodic elections. Once the government was elected, they were 
free to do anything they wished until the next election. From a current day perspective, this view is 
too reminiscent of the philosophy of Karl Rove and Dick Cheney, with their all-expansive 
perspective on government power. Schumpeter made the mistake of proposing a government with 
no sense of the common good. 


In sum, the Schumpeter critique of the common good is neither persuasive nor useful in any 
way. Yet his essay is the only text that has been offered to rebut the ideal of the common good. 


serene eeeeene 


By contrast, the Catholic church has been far more active in addressing the issue of the 
common good. In the aftermath of the Wall Street meltdown of 2008, Pope Benedict XVI expressed 
official concerns about modem capitalism, with the growing divide between rich and poor. He urged 
the establishment of a “true world political authority” to oversee the economy and work for the 
“common good.” He perceived current economic systems, “where the pernicious effects of sin are 
evident,” and asked financial leaders to “rediscover the genuinely ethical foundation of their 
activity.” This view of the good and bad sides to economic activity suggests a parallel with John 
Adams over two centuries earlier. 


The Pope called on business to exercise “greater social responsibility” in their daily activities. 
“Once profit becomes the exclusive goal, if it is produced by improper means and without the 
common good as its ultimate end, it risks destroying wealth and creating poverty,” Benedict wrote in 
a 2011 encyclical. He asserted that “Financiers must rediscover the genuinely ethical foundation of 
their activity, so as not to abuse the sophisticated instruments which can serve to betray the interests 
of savers The so-called outsourcing of production can weaken the company’s sense of 
responsibility towards the stakeholders — namely the workers, the suppliers, the consumers, the 
natural environment and broader society — in favor of the shareholders One of the greatest 
challenges facing the economy is to achieve the most efficient use — not abuse — of natural 
resources, based on a realization that the notion of ‘efficiency’ is not value-free.” * 


In his annual message on peace, January 1, 2013, the Pope criticized capitalism and economic 
inequality. He identified "hotbeds of tension and confrontation" caused by "the prevalence of a 
selfish and individualistic mentality also expressed by unregulated financial capitalism." He 
criticized economic models that seek to maximize profit and unnecessary consumption, while 
stimulating competition at all costs. b) 


The Catholic church has been careful not to become ensnared in controversies of evolution 
and Darwinian theories. However, certain Darwinian spinoffs into the social and especially the 
economic sphere have resulted in an exultation of "survival of the fittest" in the same sort of 
competitive excesses identified by Pope Benedict. The result is a societal fragmentation into cliques 
and factions, dominated by aggressive individualism. Charles Darwin the scientist provided a 
technical description of a process of survival in the natural work, but also realized much of the 
nastiness and insensitivity of the process. He was strongly opposed to slavery. Were Darwin alive 
today, he would likely find much in the Pope's comments to agree with. 


* New York Times, July 7, 2009 
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Successes and Failures 


Seeking to engage in good works with society and government has produced an inconsistent 
history of successes followed by failures. People like Mahatma Ghandi and Martin Luther King are 
revered for their upright moral leadership. But there have been enough failures to evoke the cynic's 
witticism that “No good deed goes unpunished.” 


The most positive example is that of William Wilberforce, who succeeded in abolishing the 
slave trade in England and influencing other countries to abolish slavery. As leader of the anti- 
slavery campaign between 1787 and 1807, he spent twenty years of his life patiently working to 
abolish the slave trade in the British colonies. He established the first successful abolitionist 
movement and did so motivated by Christian principles of morality. He converted to Methodism 
and later to Christian Evangelism. His primary weapons were reason, moral propriety, and patience. 


A few years earlier in Massachusetts, slavery had effectively been banned in 1783 by the 
action of Judge William Cushing, the chief justice of the Supreme Judicial Court of Massachusetts. 
Cushing wrote in his notebook that "there can be no such thing as perpetual servitude of a rational 
creature." When the judge gave his instructions to the jury, he explicitly declared slavery violated 
the new Constitution of Massachusetts : "I think the Idea of Slavery is inconsistent with our own 
conduct & Constitution..." 


Historian Henry Steele Commager observed : "how fascinating that one man, Judge 
Cushing ... got rid of slavery in Massachusetts. He said, ‘The Constitution of Massachusetts says 
that all men are bom free and equal, and that means there cannot be slavery in the state.! And that 
was the end of it.” * 


Wilberforce, as a legislator, decided to take the long legislative route of changing the laws. 
Ultimately he was successful. Judge Cushing acted in a judicial appeal to the Massachusetts highest 
court, and the result was quicker but similarly decisive. An SJC decision on slavery in 
Massachusetts would seem a precedent for an SJC decision on Article 7. 


Since 1807, social progress has been slowed by contrarian court decisions and resistance in 
the legislatures. A Federal judge could have ruled slavery illegal nationwide, just as Justice Cushing 
did. Similar judgments could have been issued allowing women to vote. Federal court rulings were 
effective in advancing the desegregation of interstate buses, schools and other facilities, but only 
after earlier Supreme Court decisions had stalled anti-discrimination efforts for half a century. 
Lincoln's Emancipation Proclamation became possible to two reasons : Union success at the Battle 
of Antietam, and the ability -- during a Civil War and with Southern states in secession — for the 
President to issue his decree. Ridding society of the evils of slavery and segregation was an 
extremely difficult and drawn-out proposition. 


The negative history of the common good ideal has jointly been a failure to strengthen and 
enforce those aspects of the common good that are explicit or implied in the legal statute, as well as 
a failure to achieve a consistent record of achievement in the way governments actually work. It 
would appear that governments follows the easier path of operating for the benefit of special 
interests. 


* Henry Steele Commager, in Moyers, A World of Ideas, Doubleday, 1989. p, 227 
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In the absence of clear standards and limits of behavior, our presently weakened concept of 
the common good has great difficulty asserting itself against the pervasive powers of greed and 
selfishness and the lobbying pressures of special interests. There are other situations where simple 
power predominates over greed. 


Enforcement of Article 7 would provide for a stronger division between government and 
business. President Dwight Eisenhower was one of the few top officials who recognized the 
corrupting influences when governments and other institutions become too large and functionally 
intertwined. He addressed this societal danger in his Farewell Address in 1961, when he warned the 
nation to be on guard against a military-industrial complex : 


"In the councils of government, we must guard against the acquisition 
of unwarranted influence, whether sought or unsought, by the 
military-industrial complex. The potential for the disastrous rise of 
misplaced power exists and will persist We must never let the weight 
of this combination endanger our liberties or democratic processes. 

We should take nothing for granted. Only an alert and knowledgeable 
citizenry can compel the proper meshing of the huge industrial 

and military machinery of defense with our peaceful methods and goals, 
so that security and liberty may prosper together.... “ 

"In the same fashion, the free university, historically the fountainhead 
offree ideas and scientific discovery, has experienced a revolution 

in the conduct of research. Partly because of the huge costs involved, 
a government contract becomes virtually a substitute for intellectual 
curiosity. .... The prospect of domination of the nation's scholars by 
Federal employment, project allocations, and the power of money 

is ever present and is gravely to be regarded..... Yet, in holding 
scientific research and discovery in respect, as we should, we must 
also be alert to the equal and opposite danger that public policy could 
itself become the captive of a scientific-technological elite. " 


Of the immense shift in economic and political power, Eisenhower warned "we must not fail 
to comprehend its grave implications." The same claim could be made of modem developers and 
the megacorporations they serve, and that a separation between business and government is as 
important as a separation between church and state. 


Joyce Appleby in her history of the power of Capitalism, concluded that there is a danger in 
both the concentration in power and any collaboration between the powerful. 


“The danger of concentration is even greater if the two leviathans 

in our lives — the government and the economy -- read off the same 
profit sheet. When government works hand in glove with the 
nation’s businessmen, you can be sure that the market’s own 
corrective mechanism will be disabled. Competition will then 

be muted, cronyism rampant, and inefficiency protected. 

The cash nexus for candidates for public office and wealthy 

donors, including labor unions, causes problems. 

The lobbyists have a field pro quo of donations and favors.” * 
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Pressures from these powerful sources have limited the ability of modem leaders to advance 
themes of common good. The primary source of support has corae from the Catholic church, both in 
initiates from Rome and from theologians. In recent years, an important initiative of Perestroika was 
advocated by Soviet Premier Mikhail Gorbachev. He had tried to change Russia, a centrally planned 
economy. But in the end the effort in Russia failed under heavy hand of the Putin Administration. 


In 1990, Gorbachev was awarded the Nobel Peace Price, and he spoke of his valid goals : 


“We want to be an integral part of modem civilization. To live in 
harmony with mankind’s universal values, abide by the norms 
of international law, follow the ‘rules of the game’in our 
economic relations with the outside world. The Cold War has 
ended. We live in a new world. ” * 


Gorbachev did not have an Article 7 in his Russian Constitution. If he had, it might have 
applied its provisions to more permanent effect. 


Advocates for Article 7 will likely find very strong forces arrayed against them. How does 
protecting the common good become a practical reality and a continuing one? Legislatures are too 
dependent on the generosity of lobbyists, and will not be likely to pass bills enforcing Article 7. The 
most likely strategy for success is to seek a favorable decision from the courts. It may be possible 
that business interests could see a separation of business and economic interests as advantageous in 
the long run. Milton Hershey, founder and longtime president of the Hershey Chocolate company 
used many innovative techniques. His general view was : 


“The more closely we work together, the more effectively can 
we contribute to the better health of all mankind; this should 
be our common objective, and its achievement would make 
the world a happier place in which to live.”  ** 


Factions : Majority and Minority Rights. 


James Madison probably developed the concept of factions to its highest level, including the 
necessary actions to avoid abuse of power. Unanimity is a rare occurrence in human affairs, so when 
votes or noses are counted, a supermajority is often identified as sufficient at Town Meetings or for 
important votes in legislatures. Most common is thé majority vote, when only 51 percent can claim 
victory. Madison struggled brilliantly with ways to keep a simple majority from abusing its powers, | 
typically at the expense of minority rights. 


Thus anyone starting from a position of common good may find a practical situation when he 
has marginal majority power and a responsibility to defend minority rights. Such a defensive 
posture is quite different from a positive statement of the common good. Madison's solution was to 
create a playing field where the various factions competed with other for supremacy, often quite 
inefficiently so as to delay decisions. The result may be less abuse of power but can produce 
ineffective or frustrating government. Madison's ultimate hope was that the protracted debates 
would compel ultimate compromise, with the resolution coming closer to meeting the essence of the 
common good. 


* Nobei Lecture on June 5, 1991. 
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Actions Allowed Under Article 7 


A fair interpretation of Article 7 would stress openness and accessibility by the public, with 
full freedom of information assured. Article 7 allows companies and individuals to earn business 
profits when there are no specific government actions seen as the stimulation for those profits. 
Government action could also be taken if there were full reimbursement by private beneficiaries to 
governments for any profits resulting from the government actions, such as up-zoning. 


Competitive bidding for government contracts could continue if there was more than one 
bidder. Selecting the lowest bidder implies that the lowest profit was being selected among the 
choices. Government actions can increase profits but only if they do it for everyone, and not for a 
single person or select few. Where there was a doubt about Article 7 compliance, public agencies 
could make a legal finding that they were indeed in compliance with the law. 


Limits on City and State Governments 


Article 7 requires two things : the government action must serve the common good, and the 
action cannot produce profits. Both conditions must be met. Any government action that does not 
serve the public good is not allowed. Any government action that produces a profit to an individual 
or select group is not allowed. 


It is a simpler task to identify those activities that do not serve the common good than those 
that do. A useful challenge is to draw up three fists : government actions which are undeniably a 
common good .... those actions that are absolutely not.... and those for which there is a dispute or 
an uncertainty, like gambling casinos. 


Governments can begin by making clear choices -- yes or no — as a common good. Agency 
procedures could require findings that they are acting for the common good. These descriptions 
would help judges, legislators and citizens to logic for decision and compliance with the law. 
Irreconcilable disputes could be referred to the Inspector General's office. 


Article 7 requires that legislators must rise above the special interests of individual 
constituents and instead pursue a common good based on a generally shared community perspective, 
not an isolated selfish one. Other guidelines could come from a restatement of the ethical and social 
objections of Pope Benedict. y 


Identifying the existence of a profit situation is easier to determine. In the case of an 
upzoning to benefit a single owner, such as Novartis, qualitative judgments are fairly 
straightforward. Up-zoning increases the value of the property and potential incomes in future 
years. More difficult judgments must be made in quantifying the full amount of compensation to be 
paid by the owner to the City. Without full compensation, the up-zoning is illegal by Article 7. 


For the Forest City rezoning, there appear to be three beneficiaries, Forest City, MIT and a 
second landowner. This is a small group and thus is contrary to Article 7. MIT's rezoning proposal 
at Kendall Square has a single landowner proposing up-zoning of its land. 


The Central Square plan raises many new issues : transfer of development rights as well as 
up-zoning. Every landowner within the rezoning area could be a party receiving a profit from the 
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government action, namely a rezoning by the City Council. In all cases, failure to mitigate impacts 
such as traffic, parking and noise serves to undennine any claim of serving the common good. 


Compliance with Article 7 is not a voluntary or casual matter. The Preamble to the 
Constitution refers to a social contract between the citizens and their government. Where the 
government engages in such a contract with its citizens, and also sets out the rights of citizens and 
obligations of government, a promise has been made. It would imply a commitment, an obligation 
to meet the requirements that are spelled out in the Constitution. 


An additional problem for the City occurs when zoning amendments are developed and 
endorsed by an advisory committee containing businessmen and entrepreneurs as stakeholders of 
interest. All of these stakeholders could be beneficiaries of profits that generated by up-zoning. 
When any such members make recommendations to CDD and the Planning Board, their conflict of 
interest should be recognized. They should have resigned from the advisory committee for that 
reason. This situation is true for both the Kendall and Central Square rezoning. 


Changes in Government Operations 
The City would need to change its current policies on up-zoning. 
The City would need to change its current interpretation on spot zoning. 


Any payment from a private party to a government official (or advisory committee member) 
should be perceived as a personal profit from an action of government. Such payments would 
include any gratuity of value, including contributions to accounts for future college expenses. 

The making of the payment is sufficient to violate Article 7, since the issue is profit -- and it is not 
necessary to show a motive. Only the existence of a profit is at issue. 


The theoretical down-zoning situation identified by Mr. Rafferty finds its response in a mirror 
image logic. The argument is as follows. If downzoning would create a condition where the City 
would have to pay damages for loss of value or income, then a up-zoning would require the reverse 
payment -- with the property owner paying the city the amount of the property enhancement. In 
either case, a calculation of the monetary compensation would be difficult, but the procedure would 
be similar for downzoning and for up-zoning. 


This position is logical and consistent. Otherwise, there would be an unbalanced condition, 
where the city pays for downzoning. In the case of an up-zoning, the landowner must pay the City 
for the difference in value. 


Mr. Rafferty has criticized the Article 7 approach as undermining existing programs for 
incentive programs giving grants and tax breaks to companies like Evergreen Solar or Curt Shilling's 
computer game company. These government contributions are unconstitutional because they benefit 
select private interests. This conclusion supports an increasing body of evidence that tax breaks and 
grants to special companies are both unfair and not productive. Thus Article 7 supports those critics 
who would do away with tax breaks and grants to special companies. 


Article 7 is also a protection against bailouts of “fat-cat” companies that encounter financial 
difficulties. Just because a company is “too big to fail” is no legitimate justification for a bailout, 
according to Article 7. 
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CONCLUSIONS and RECOMMENDATIONS 


There are two options to resolve the issue of Article 7 and matters of the common good and 
profits. One is to bring a legal challenge to any city zoning action that serves to further enrich 
landowner-developers. The result would be a court determination similar to the case of Moot vs. 
DEP. 


The second option is to file a bill in the Legislature, and obtain a vote of the Legislature to 
send the bill to the Supreme Judicial Court for an Opinion of the Justices. Such an initiative was 
made in 1980 and 1981 on a Chapter 91 tidelands bill, for which the Justices identified those parts of 
the bill which were legitimate and those which were not. 


Both approaches are aimed at achieving a similar result : clarifying the application of Article 
7 to zoning or any other government action. 


With either formal approach for an Article 7 resolution, a strategy to stimulate informal 
dialogue could assist in discovering if various interested parties might achieve agreement on certain 
aspects of Article 7. There could be a clearer definition of what the disagreements are. This treatise 
is submitted with the intent of contributing to that dialogue. 


This treatise is a first edition. I am not aware of any other analysis that concentrates with 
Article 7 and its implications for our public agencies. No claim can be made that this edition is the 
final word, and indeed the expectation is that revised editions will be issued in the coming months, 
as additional appendices are completed and as comments and suggestions are received from the 
various parties in the dialogue. 
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Appendix A. Classical Philosophers and the Common Good 


A useful first step is to identify the allies of the common good concept, as well as its 
detractors. The status of the debate should be summarized and evaluated. 


The allies of the common good are Aristotle, Aquinas, Thomas More, John Locke, 
Montesquieu, Jefferson, John Adams, Peter Kropotkin, Ghandi, Martin Luther King, Mikhail 
Gorbachev, Pope Benedict and many catholic theologians, World Federalists and supporters of the 
United Nations. Madison developed a sympathetic treatment as he sought to resolve the conflict of 
factions. Some advocates of enlightened despotism could also be called supporters, such as 
Frederick the Great and Catherine the Great. Adam Smith in his idealism for the hidden hand and 
the harmony of individual economic judgments could also be considered an advocate. Some of the 
leaders of the great terror phase of the French Revolution may have thought they were serving the 
common good, but history has concluded otherwise. 


Detractors include Plato, St. Augustine, various tyrannical dictators, super-competitors and 
zero-sum-game advocates in business and economics, Joseph Schumpeter, technocrats, minority 
rights advocates, lobbyists, criminals, and aristocrat/elitists. 


The philosophical foundations that went into the Constitutions of the Enlightenment have now 
largely disappeared from our society, and there are no philosophers to be called on to give us expert 
opinion on what is meant by the "common good." Arguments and evidence are scattered 
inconsistently over twenty-four centuries of human existence. 


Socrates and Plato began the discussion 2400 years ago with their consideration of "the 
good." Plato asserted that the laws should be "for the sake of what is common to the whole city." 
This statement comes close to the concept of common good.* 


The guardians in Plato's Republic were a band of intellectual elite, with the power to do what 
is right for the people, even killing them. His goal was to find and exercise “the good,” but the 
actual process was very autocratic. Augustine, in sympathizing with Plato, saw the world as 
impossibly corrupt. 


Jefferson gave a lacerating review of Plato's Republic in a letter to John Adams : 


"while wading through the whimsies’ the puerilities, and the 
unintelligible jargon of this work, I laid it down often to ask 
myself how it could have been that the world could have so long 
consented to give reputation to such nonsense as this?" ** 


A generation after Plato, Aristotle formulated the "common good." In the many centuries 
since, interpretations have been offered by theologians, political philosophers and economists. A 
few have been offered by legal experts but such commentaries are very rare. 


* 56 DePaul L. rev. 469 p. 477 
** Jefferson letter of July 5, 1814 to John Adams. 
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Aristotle identified three different forms of shared land ownership and use. These were 
private ownership of the soil and common use ... common ownership plus private use ... and 
ownership and use alike common. These concepts are heavy on common use, which American 
attitudes are more attuned to completely private ownership of land and use, with the home being a 
man's castle. 


Aristotle was the worldly optimist, while Plato and Augustine were other-worldly pessimists. 
Aristotle made a valiant early attempt to be the first man who knew everything. He describes six 
types of constitutions, three pursuing the common good and three mired in perversion and 
corruption. Ideal monarchies, the ideal aristocracy and the ideal polity were the forms that served 
the common good. The perversions of government were tyranny, oligarchy, and democracy. Later 
inventors of new constitutions in the 17th and 18th century tried to improve on democracies so that 
an ideal polity might be approximated. Then the focus was often on the common good, a balance of 
power, and .punishment for corruption or non-performance. 


With regard to equity and favoritism in the law, Aristotle asked, 


"Should the laws be made for the higher classes, or for all? 
We answer that the laws should be just, and that the just is 
the equal, and has regard to the common good of the citizens. 
The laws therefore cannot regard the good of one class only, 
but of all the citizens. ""* 


Aristotle’s influence carried through to the present day by his support from Aquinas and many 
influential thinkers in the Catholic church. The result was an added religious aspect to common 
good, although the general perspective can be virtually non-sectarian. The simple structure of 
Article 7 contains much ethical, cultural and religious influence in its use of "common good" and the 
hazards of certain profits and special benefits to certain preferred influential forces in society. For 
better or for worse, religion has been important throughout the history of Massachusetts, and it 
cannot be ignored. 


The Romans filled the space between the Greek civilization and Augustine. The statesman 
Cicero contributed the best commentary, as he devised the ideal of a universal law of reason that is 
binding on all people and governments everywhere. People were presented as having natural rights 
that governments must honor. 


"We ought to follow nature as a guide, to contribute our part 
to the common good, and by the interchange of kind offices, 
both in giving and receiving, alike by skill, by labor, and by 
the resources at our command, to strengthen the social union 
of men among men what I have laid down as the 

fundamental principles of justice, first, that injury should be 
done to no one, and in the next place, that service should be 
rendered to the common good. 


"... common possession is to be maintained as to whatever 
nature has produced for the common use of men; so that 


* Aristotle, The Politics of Aristotle; translated into English by B. Jowett. Oxford, Clarendon Press, 1885. 1 of 2 vols. 
Liberty Fund's Online Library of Liberty. 
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while those things that are specially designated by the statutes 
and the civil law are held as thus decreed, according to these 
very laws other things may be regarded in the sense of the 
Greek proverb, All things are common among friends. 
Indeed, all those things seem to be common among men... " * 


By the thirteenth century the ideas of Aristotle and Cicero had been imported into Europe. 
Aquinas assembled the package, while others were able to codify rules of right and wrong, the seven 
deadly sins and the cardinal virtues. 


One of the earliest version of the seven deadly sins was offered by St. Gregory in 590 AD. 
By the 14th century, the list reached its modem form as lust, gluttony, greed, sloth, anger, envy and 
pride. The seven cardinal virtues were chastity, temperance, charity, diligence, patience, kindness, 
and humility. For the common good aspects of Article 7, the relevant virtues are temperance, 
charity, patience, kindness and humility. On matters of favoritism and profit, the relevant sins are 
gluttony, greed, envy and pride. Greed takes the form of seeking excess and undeserved pens 2 and 
the envy and pride associated with seeking special privileges. 


Like the Enlightenment intellectuals, Aquinas wedded ideas of personal good and common 
good. He identified three types of good : "the individual good, the good of the family, and the 
good of the political community and kingdom.... each one has different objectives. One is 
prudence, which is directed to one's own good,.... another is domestic prudence, which is directed 
to the common good of the home, while a third, political prudence is "directed to the common 
good of the political community or kingdom. " He defined political prudence to be "the same as the 
prudence which is directed to the common good.” ** 


Aquinas’ role was to assure that morality was included in the process : 


“Aristotle had argued that it as the natural impulse of human beings 

to desire ‘the good.'! Aquinas goes further. The combination of this 
impulse towards “the good’ with the power of rational thought allows 
human beings to reach an understanding of what is morally right.” *** 


Aquinas saw a natural law of common use, with each person's access to earthly goods having 
a related responsibility to assist in meeting the needs of others. He highlighted the importance of 
reason and seeing that the common good is served'when each person controls and protects his own 
property. This view is an early version of Adam Smith's influential “invisible hand” in the field of 
economics. For Aquinas, private property exists to serve the common good and any excess over 
individual needs can be distributed to help the needy. 


Both.Aquinas and Aristotle agreed that the city became the ideal human community and that 
the purpose of government was to serve the public good. Aquinas provided the basis for a new view 
that those in power served as long as they could do right. Otherwise they would be replaced. He 
asserted that the common good was superior to the individual good in the hierarchy of virtues. 


* Cicero, Ethical Writings of Cicero, First Century BC, translated by Andrew P. Peabody, Little, Brown, and Co., 1887 
Liberty Fund's Online Library of Liberty. 
** St Thomas Aquinas, On Law, Morality, and Politics, Hackett Publishing, 1988 p. 272 
*%* Charles Freeman, The Closing of the Western Mind, Random House 2002, Vintage Books 2005, p. 330-331 
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Appendix B : ST. AUGUSTINE : OPPONENT OF ARTICLE 7 INTERESTS 


St. Augustine's most active years were in the early fifth century. He dominated the important 
intellectual chasm between Aristotle and Aquinas. For life on earth, he became a forceful pessimist, 
convinced of the inevitability of sin and corruption among men. He established the basic church 
ideology on original sin and how the sins of the past were transmitted to all humans, without the 
opportunity for purification, forgiveness or recompense. 


Human society, said Augustine, must be organized around God, and when it is not whatever 
remains is a human Hell. “For Augustine the reality of life on earth cannot be transformed by 
human effort as it will always be mired in sin.” * The sinfulness of man knows no limits, and 
governments must be organized around a system of strong hierarchy, binding authority, and strict 
censorship to control the forces of the mind that may seek freedom to think, plan or act. For 
Augustine, the intellectual mind was always at risk of disturbing the irresponsible masses. 

Seeing no value in a covenant of works and free will, Augustine was vehemently opposed 
to all such suggestions. 


Early in the fifth century the Irish monk Pelagius appeared with proposals for banishing 
original sin and instead living lives of free will and good works. Pelagius believed that people could 
bring about their own salvation through the power of reason, the exercise of free will and the 
achievement of good works. People could make society and themselves better, and thus win the 
approval of God and the reward of grace in the next life. Pelagius was a a sharp critic of corruption 
and expected his followers to be free of corruption as well. 


But Augustine had the power and the influence. He was frilly energized into preventing any 
spread of Pelagianism. In the battle with Pelagius, it was the issue of grace and spirit versus 
morality and good works. Pelagius was crushed, and his writings disappeared from history. 


Augustine's influence established Church doctrine for the next eight centuries, driving out 
Aristotle, the common good, science and optimistic thinking. There was no hope in this world, only 
in the next. 


The defeat of Pelagianism stabilized Christian doctrine, and established policies in favor of 
predestination, pre-ordained grace and original sin, while condemning free will and good works — 
the key elements in common good. The result was a cultural desert that lasted for 850 years, until 
Aquinas resurrected the ideas of Aristotle. h* - 


Anne Hutchinson and John Winthrop 


The Massachusetts experience with its Declaration of Rights is important in terms of a distant 
and seemingly unrelated religious crisis that befell the Massachusetts colony in the 1630s. In the 
epic clash of two extremely strong willed individuals in Puritan Boston, Anne Hutchinson and John 
Winthrop, the two combatants locked horns over a three year period. Winthrop won the battle 
through a massive show of force, resulting in the shattering of Anne Hutchison's coalition. 


* Charles Freeman, The Closing of the Western Mind, p. 299 
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Had Arne Hutchison been victorious, the likely result would have a significant conservative 
repression and a return to the priorities of Augustine - a covenant of grace and spirituality above all 
else. There would be little room for self-improvement, good work, forgiveness, or the practice of 
virtue. Enlightenment thought would have struggled to get a foothold. 


Boston almost saw a replay of the clash between Augustine and Pelagius 1200 years before. 
The stability of the new society was at risk. Historian David Hall stated the challenge faced by 
Winthrop : “ What safeguards could be introduced to prevent contentious saints from overthrowing 
their ministers, as nearly happened in the Boston congregation in 1636?’’* 


Winthrop's vision was to create a paradise on this earth, worthy of God's approval. His dream 
was underlain with utopian visions based on a spirit of cooperation and community. Dedication and 
hard work were essential to achievement, and that meant a covenant of works. It was an acceptance 
of the principles of St Thomas Aquinas. Winthrop saw Anne Hutchinson as a direct threat to this 
dream, and she had to be banished. 


BIBLIOGRAPHY : 
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Appendix C THE CONCEPT OF THE COMMONWEALTH 


The more common and modem use of "Commonwealth" is a state or group of states or 


nations. Commonwealth is the formal title for the states of Massachusetts, Kentucky, Pennsylvania, 
and Virginia. 


Commonwealth or originally "common weal" mean a strong, healthy or prosperous state, 
intended to reflect the general welfare or the general good. It meant a group of people banded 
together for the common good. Welfare was the state of doing, going, faring or living well — 
without evil or calamity. Welfare work became an organized community or government efforts for 
social betterment of society. This effort often took the form of a whole community acting to assist 
the whole of society, including those elements who needed assistance and who lacked the prevailing 


welfare. Gradually, over time the terms weal and wealth came to be identified with economic 
affluence. 


The juxtaposition of common and wealth produces the clear implication of sharing the wealth 
among the community through a process of economic equality. A traditional commonwealth would 
appear to be a system where competitive striving for personal gain was restrained, if not 
discouraged. From this viewpoint, Article 7 in preventing the advancement of private interests 
through government action would be consistent with advancing the interests of society. 
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APPENDIX D MADISON'S CONCEPT OF THE PUBLIC GOOD 


James Madison's single greatest contribution was to advance the views of Montesquieu and 
Hume about factions, as explained in the Federalist Number 10. He argued that without strong 
public virtue, any democratic government would be constantly threatened by intense battles between 
competing factions, each seeking to advance its own narrow interests while defeating similar hopes 
of others. Areal danger could occur when one side won outright and imposed its mandate 
recklessly. 


Madison saw factional abuses being at the expense of the public good. His solution was not 
to legislate good will and the common good, but to structure government in a way to neutralize the 
powers of the combatants, slowing down the speed and efficiency of the process. Competing 
interests would feel pressure to compromise and work out an arrangement that settled the issues 
fairly and agreeably. The net result was less selfishness and a better chance for a socially useful 
result, conducive to the public good. In effect, it was Madison's version of Article 7. 


He borrowed from Hume another feature of factions and governments — that the higher levels 
of government and political associations could be better trusted to protect the concerns of larger 
society — and not to espouse petty local preferences. Hence, the structure of government would 
begin at the local level, with increasing powers extending upwards to the national level ; to the 
President, the Congress and the U.S Supreme Court. This recognition of executive virtue and local 
injudicious behavior served to defend against the opponents of the common good, who Madison saw 
as concentrated at the local and state levels. 


The clash of factions could produce the tyranny of the majority and the oppression of the 
minority. The separation or powers became the bulwark to guard against abuse of majority rule, at 
least in theory. 
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APPENDIX E COMMON EANDS 


The transition away from medieval real estate took much of the monopoly in land ownership 
away from feudal lords and assigned it to the public as common land. The Puritans brought the 
common land concept with them to the new world, but problems with overgrazing of shared public 
lands and a preference for private house lots caused the colony to sell most of the common lands. 


Cambridge in the early 1630s set aside extensive lands on its westerly border as common 
lands for grazing and other shared uses. Large grazing areas between what are now Harvard and 
Porter Squares were later converted for use as livestock markets. The common lands effort fell apart 
due to overgrazing (known as "the tragedy of the commons").* Typically, common lands were 


either sold to private owners or retained as public parks (Boston, Cambridge, Burlington Commons). 


These lands continue to exist today without significant commercial abuse. 


One of the early initiatives of the Puritan government in the 1640s was to redefine coastal 
tidelands. The Puritan government invented a new form of coastal regulation based on the shared 
interest in tidelands. The beach or flats area was automatically declared to be owned by the adjacent 
uplands landowner, but with a shared interest in the land to include a public access right owned by 
the Commonwealth for the purpose of navigation, hunting and fishing. To this day, these common 
law rights are protected by M.G.L. Chapter 91. 


* Garrett Hardin, "The Tragedy of the Commons," Science Vol. 162, pp.1243-1248, December 13, 1968 
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APPENDIX F RESENTMENTS AGAINST PROFITS 


In one of the earliest efforts to visualize the ideal commonwealth, Thomas More's Utopia 
(1517) identified avarice as contrary to the public good. He proposed "the prohibiting of many 
things under severe penalties, especially such as were against the interest of the people ... those 
whose avarice led them to transgress would be severely fined, so the selling licenses dear ... would 
be against the public good."* 


Beginning with the 1765 Stamp Act and continuing through Intolerable Acts, the British 
strategy became a sequence of incendiary taxes on basic commodities. These taxes resulted from the 
reorganization of the British empire and large expenses for past and anticipated wars. The most 
unpopular imposition was a tax on tea that favored a hated monopoly, the East-India Company. 
Parliament approved this tax with little debate and expected minimal controversy. 


Instead intense resentment raged through Virginia and Massachusetts, with Patrick Henry 
heading the charge in Virginia and John Adams being the leader in the Bay State. Both claimed that 
rights were being infringed, that colonists should have the same rights as native Englishmen, and 
protested imposed taxation as tyranny. 


The company of concern, the East-India Company, was a British govemment-business 
partnership. They used high prices and monopoly on tea supplies throughout the world. Prof. Henry 
Steele Commager described the origins of the tea crisis : 


"An act of May 1775 permitted the East India Company to export tea 
directly to the American Colonies free from all duties except the 
three-penny tax payable in America. The Company disposed of its 
enormous quantities of tea through its own agents, and thus had a 
practical monopoly on the tea business in the Colonies. It was the 
danger of this monopoly rather than the principle of the tea tax that 
aroused resentments in the Colonies. " ** 


The revolt of the Boston Tea Party was actually against a government tax imposed to assist a 
private company. 


The decade from 1765 through 1776 marked the beginning and the culmination of the fracture 
between Britain and its American colonies. Britishbistorian W. H. Lecky concluded that : 


"From this time, the English government in America is little more 
than a series of deplorable blunders. " *** 


In short, Britain had completely failed in its obligations to be a good government. 


* Thomas More's Utopia at http://www.gutenberg.org/cache/epub/2130/pg2130.txt 
** Henry Steel Commager, Documents in American History, Seventh Edition, 1963, p. 70 
sa W, H. Lecky in History of England in the Eighteenth Century, Vol Ut of VIII, p. 379 
Quoted by Commager, Documents in American History, p. 63. 
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John Adams appears to be the first and only author of a Declaration of Rights to refer 
specifically to certain profits as undesirable. The exact reasons for such inclusion have not been 
explained, but Adams' background as a recognized conservative does not suggest traditional anti- 
business motives. The unrest that produced protest and revolution was more about economic issues, 
like taxes, than any other fundamental irritant. Article 7 does not mention taxes but it does mention 
profits. The U.S. Constitution makes no mention of profits. 


It is possible that Adams was affected by a similar concern as Adam Smith. Both believed 
that a free market was better and that the old mercantile system was based on privilege and 
favoritism. In 1765 he wrote the instructions for the Town of Braintree, complaining that the new 
taxes were "so numerous and so high, and the embarrassments to business in this infant, sparsely 
settled country so great, that it would be totally impossible for the people to subsist under it." 
Adams, unlike his Virginia counterparts a lifetime opponent of slavery, concluded "we never can be 
slaves..." * , 


However, Adam's complaint about profits was a limited one, with Article 7 being directly only 
at profits abetted by government action. The colonists were not early Marxist radicals opposed to 
capitalism, and instead the record shows local merchants supported many of the protests against the 
escalating British tax program. 


Adams in opposing taxes that were excessive and unreasonable was clearly trying to speak for 
the colonies as a whole, including business. At no time did he express opposition to business profits 
that were reasonable and not exorbitant. 


Yet Adams' critical approach to government-based profits finds a parallel in concerns about 
other government abuses such as freedom of religion, and the need for no favoritism or penalties for 
sectarian reasons. Madison's biographer Harold Schultz recounts how 


“Madison left among his papers the draft of a resolution on the 
free exercise of religion which was not accepted by the convention. 
If broadly interpretedthe resolution could have been used to sanction 
the separation of church and state. It declared 'that no man or class 
of men ought on account of religion to be invested with peculiar 
emoluments or privileges, no subjected to any penalties or disabilities. '" ** 


The astute reader will notice the reference to "No man or class of men," in similar fashion to 
Article 7. 
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Appendix G The Virginia Declaration of Rights 


The Virginia Declaration of Rights was written by George Mason, and approved three weeks 
before Jefferson's' more famous Declaration of Independence. Mason's work is a precursor of both 
Jefferson's work and John Adams' Preamble and Article 7 : 


“that all men... have certain inherent rights, of which, when 
they enter into society, they cannot by any compact deprive 
or divest their posterity; namely the enjoyihent of life and 
liberty, with the means of acquiring and possessing property, 
and pursuing and obtaining happiness and safety. " 


Mason's Article 3 comes the closest to the essence of Article 7: 


"That government is, or ought to be instituted for the common 
benefit, protection, and security of the people, nation, or community 
... producing the greatest degree of happiness and safety, and is 
most effectively secured against the danger of maladministration; " 


The Declaration of Independence contains a long list of offenses by the Crown — a litany of 
"repeated injuries and usurpations" by King George III. The very first offense was : "He has 
refused his assent to laws the most wholesome and necessary for the public good. " The themes of 
"We the people," "provide for the common defense" and "promote the general welfare" are included 
with "inalienable Rights, that among these are Life, Liberty, and the pursuit of Happiness." 


Massachusetts was the eleventh state to adopt a constitution after the Declaration of 
Independence. George Mason's work on the Virginia Declaration of Rights was so remarkable that 
almost all states used his work as a guide for their own Declarations. Indeed, while the U.S. 
Constitution has a Bill of Rights — added as amendments — all states except one have Declarations 
of Rights, and are modeled after Virginia. 
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Scoping Session - April 1, 2013 
Comments on the Environmental Notification Form 


Comments on the South Station Expansion project may be submitted by mail, fax, or email until April 9. 
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You may leave this comment sheet with project staff at the door or mail it to: 


Secretary Richard K. Sullivan, Jr., Executive Office of Energy and Environmental Affairs, 
MEPA Office, Attn.: Holly Johnson, MEPA Analyst, EEA# 15028 

100 Cambridge Street, Suite 900, Boston, MA 02114 

Fax: 617-626-1181, Email: Holly.S.Johnson@state.ma.us 


Johnson, Holly (EEA) 


From: Joel N. Weber II [joel@joelweber.com] 
Sent: Monday, April 08, 2013 11:55 PM 


To: Johnson, Holly (EEA); Fichter, Katherine (DOT) 


Ce: patricia.jehlen@masenate.gov; denise.provost@mahouse.gov; Davey, Richard (DOT); 


gm@mbta.com; info@necfuture.com; jarrett@jarrettwalker.com; Joel N. Weber I! 


Subject: South Station scoping comments 


As Mass DOT explores South Station expansion., | hope the study will include 
people arriving by commuter rail in the morning go when they get off the 
Station. 


| expect that some passengers transfer to the Red Line., others to the 
SL1 and SL2 buses, still others get on a Hubway bike, some walk, etc. 


As the number of passengers arriving at South Station by commuter rail increases as a result 
of South Station expansion, the number of passengers transfering to the Red Line, the SL1 and 
SL2 buses, and Hubway will increase, 


| think that it would be valuable for the South Station study to look at how many passengers 
are expected to transfer to each of those modes, and what capacity improvements might be 
needed on the Red Line, on the SL1/SL2 tunnel, and on Hubway. 


In the case of the Red Line, my understanding is that the current signal technology could 
likely accomodate 3 minute headways, perhaps with a need to upgrade a few specific 
bottlenecks in the existing system, and switching to a different signal technology might 
allow something closer to 2 minute headways. Will that be sufficient, or will lengthening 
Red Line platforms become necessary to keep up with increasing numbers of riders? 


The 11/23/2009 blog post entitled "minneapolis: unlocking downtown with transit malls" on 
humantransit.org claims that a busway where buses cannot pass other buses has a capacity 
limit of approximately 60 buses per hour. My understanding is that SL1/SL2 plus the short 
turn South Station to Silver Line Way service is probably currently operating somewhere 
around 30 buses per hour during peak travel times, and | have never seen anything that 
clearly explains whether the non-revenue turnaround loop at South Station has space for 
passing. 

The extra lugage racks in the SL1 buses not present in the other buses, and the need for SL1 
to do schedule recovery at South Station given that the airport is a loop may further 
complicate things if passing is not possible. 


If there is some chance of doubling SL1/SL2 ridership, and if that would 
capacity, exploring options for 80 foot buses, or Green’ Line trains, or 
to the underground bus stations would be appropriate. 


As Hubway ridership increases, Hubway may need additional land in the vicinity of South 
Station, and planning to make that land available is important. 


Additionally, I'd like to see the study explore whether the North South Rail Link combined 

with additional commuter rail stops near subway stations and/or employment centers could be 
an effective way to reduce the pressure on South Station to accomodate south side commuters, 
by providing additional options to allow more south side commuter rail riders to complete 

useful trips without getting on or off at South Station. 


The 49th page of the 158 page pdf (numbered as page 45 in the bottom of the image of the 
page) available from mbta.com dated 01-Sept-10 describing the possibilities for regular 
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weekday Foxborough Commuter Rail list some reasons why South Station can only accomodate two 
trains per hour per platform track, even though some other systems have been known to 
accomodate three (and while not acknowledged in any MBTA document, | believe that New Jersey 
Transit's now canceled New York Penn Station Expansion project was planning to operate four 
trains per hour per stub end platform track). 


The Foxborough study claims that single tracked mainlines are one of the factors that limit 
the number of trains each track at South Station can serve. | think that exploring the 
alternative of additional passing sidings or double tracking to increase capacity would be 
appropriate. 


At the same time, | think a goal of no new at grade crossings with more than one track and 
adding no more tracks to existing at grade crossings unless converting them to grade 
separated crossings in the process might be appropriate; at some point in the last 15 years, 
there was a fatal accident in which a young child saw a train go by, and went passed the 
still-lowered crossing arms on the assumption that once a train went by, crossing the tracks 
would be safe, only to be hit by a train going the opposite direction on the other track. 


As the study looks at ways of making the Flarborwalk along Dorchester Avenue attractive to 
pedestrians, looking at ways to attract boating activity to the southern part of Fort Point 
Channel may be appropriate. 1 once walked along the Flarborwalk from Rolling Bridge Park to 
Summer St, generally along the east side of Fort Point Channel, and found the body of water 
to be quite empty and unused (and therefore boring to look at). 


If the reopened section of Dorchester Avenue to the south of Summer St is expected to be two 
way, a careful look at how to best accomodate passenger drop-offs by northbound traffic would 
be appropriate. 

Encouraging that traffic to take Atlantic Avenue instead may be appropriate, and looking at 
whether there is anywhere where Dorchester Avenue would be significantly easier to get to 

than Atlantic Avenue and whether there are road improvements that would make Atlantic Avenue 
easier to get to may also be appropriate. 


With the possibility of building over a thousand new parking spaces in what MassDOT is trying 
to portray as transit oriented development, | would like to see the study explain in detail 

why replacing those cars with transit would be difficult. If there are concerns about access 
from the north side commuter rail system, a discussion of whether the North South Rail Link 
might be a good substitute for building more parking may be appropriate. 


Additionally, a good part of the disincentive to use taxis (and thus an incentive to build 
and use parking spaces) is the cost of the taxi medallion which must be paid for indirectly 
by taxi riders. I'd like to see the study explore what pricing would be possible for taxi 
service if we eliminated the taxi medallion system and continued to pay drivers what they 
currently tend:to be paid when they are not the owner of the medallion, and whether that 
lowered price would allow fewer parking spaces to be built in the vicinity of South Station. 


Google has been experimenting with technology that allows cars to move themselves without 
drivers. If the technology matures to the point where it could drop people off at South 

Station and then bring the empty car somewhere else to park, is there a better place to put 
that parking, and is there road capacity to get the empty vehicles to that parking? (The 
answer to this needs to take into account the faster reaction time of a computer vs a human 
driver which can allow computer driven cars to follow each other more closely, as well as the 
opportunities to have computer driven cars park each other in to use less land while parking 
if they have the ability to ask each other to move as needed.) 


| hope the study will go into more detail about what bus route(s) might be rerouted onto 
Dorchester Avenue, and what existing bus stops those routes would then miss, and what the 
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impact of missing those stops would be, both for present use and for potential future N-21.13 
development in the vicinity of those stops. (cont.) 
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April 9, 2013 


Richard K. Sullivan Jr., Secretary EEA 
Attn: Holly Johnson, MEPA Office 

100 Cambridge Street, Suite 900 
Boston MA 02114 


Via Email: hollv.s.iohnson@state.ma.us 


RE: South Station Expansion Project 
Environmental Notification Form, EEA No. 15028 


Dear Secretary Sullivan and Analyst Johnson, 


Thank you for the opportunity to comment on the South Station Expansion ENF and the MEPA scope for 
the Draft EIR. | will start by noting what I consider to be positive aspects and then move on to a few 
areas of project concern. My comments will follow the general outline of my oral statement at the site 
meeting for this project several weeks ago. 


Positive Aspects 


First, |am glad that MassDOT is going to consider a range of private sector co-development options at N-22.1 
South Station. Though many citizens concerned with the fabric and history of Boston may disagree, | 

would be happy to see highly visible gateway developments at both South and North Station, as well as at 
Downtown Crossing, all marking key public transit nodes. With regard to the physical form of the city, it 

would be fine with me if these nodes have the tallest buildings in the city, with uplifting crowns.* 


Second, transit nodes of great cities should be very public meeting places that celebrate the vibrancy, N222 
life and diversity of urban economies and gathering spots. The re-development of South Station in the 

late 1980s instilled such vibrancy. The Silver Line addition, with its waterfront and Logan connections, 

fits into the mix as well even though it would have been far better to re-route the Red Line from under 

the Fort Point Channel to a more useful route through the South Boston Seaport / Innovation District. 


Third, expansion of electrified Acela capacity and trains is a great long term goal. Expansion of electric N-22.3 
transit at all geographic scales delivers an important double benefit - much less urban pollution and much 
greater clean energy power flexibility in the future. Electrified rail based transit is good whether it is at 

regional AMTRAK corridor scale, heavy subway or more nuanced light rail that interacts at a finer grain 

with local land uses. All these electrified rail modes have their place within the public transit mix. 


-Logan’s jets should not be flying over downtown even when following emergency procedures. 


Fourth, the opportunity to eliminate idling trains awaiting South Station platforms would certainly be a N-22.4 
passenger benefit and might also be an environmental benefit, depending on both future capacity and 
future train technologies. However ... 


Project Concerns 


First, expansion of diesel bus and rail capacity in the vicinity of South Station specifically, and the MBTA 
service area more generally, is an awful idea. Notwithstanding several generations of EPA effort at diesel 
engine improvement, the last year has been very tough on diesel emissions and black carbon. Last 
summer, after many years of debate and delay, the World Health Organization’s International Agency for 
Research on Cancer (IARC) declared diesel emissions to be a Class 1 Carcinogen for lung cancer. 


N-22.5 


IARC is the world’s most authoritative body on carcinogenicity. The Class 1 category for lung cancer, the 
world’s greatest cancer killer, includes both tobacco and asbestos. IARC’s designation is based on robust 
occupational epidemiology of miners exposed to diesel machinery, career truck industry workers and 
diesel train engineers. Similar levels of lung cancer risk have been found among residential populations 
who live in locations most exposed to mobile pollution, even in clean cities such as Stockholm and Oslo. 


Then in the last several months, many of the world’s most respected climate scientists co-authored a 
consensus paper in the Journal of Geophysical Research (with TC Bond as first author) establishing black 
carbon’s pre-eminent role as the number two Green House Gas, trailing only C02 but moving into second 
place ahead of methane (CH4) and nitrous oxide (N20). This followed years of work by Ramanathan at UC 
San Diego, Jacobsen at Stanford, and others. Diesel is the world’s most certain source of black carbon. 


The ENF did not disclose post expansion diesel bus and rail capacity at South Station but the Draft EIR N-22.6 
scope really must require MassDOT transparency on the full range of capacity increases possible. 


Second, the total level of transportation pollution in the South Station, Leather District and N-22.7 
Chinatown areas is extraordinarily high. These areas are already profoundly affected by 193 and 

its Big Dig portals, the MassPike, all the diesel rail and buses associated with South Station, and 

nearby transportation maintenance and layover facilities. Chinatown should be given special 

attention as it houses one of the densest environmental justice populations in Massachusetts. 


Chinatown lives right next to these regional transportation facilities which exist largely for the 
benefit of commuters and the downtown economy at the expense of local resident health and 
that of their children and elders. Affordable housing and public schools in Chinatown provide no 
designed or engineered protection from this transportation air pollution onslaught. Nor is this 
population protected from the annoyance of and hypertension from transportation related noise. 


The recently released WHO 2010 Global Burden of Disease determined that air pollution has now 
edged out smoking and second hand smoke as a risk factor for disease and mortality worldwide. 
For both genders combined, hypertension is the world’s number one health risk. But for women, 
air pollution is the single greatest global health risk. We have known for years that residential 
proximity to transportation pollution is associated with 50 to 100% increases in risk of lung 
cancer and cardiovascular mortality, as well as similar increases in risk of childhood asthma. 


More recently, a California study with exposure analysis assisted by experts at Sonoma, the 
company responsible for EPA’s AirNow network, has found that the children of women who were 
most exposed to transportation pollution during their pregnancies have three times the risk of 
developing autism of children whose mothers were not so exposed. | have attached the Volk 
study, with its mother and child autism findings, for your MEPA and MassDOT project records. 


It would be helpful if the MEPA Draft EIR scope can require that MassDOT detail the full level n 22.8 
of transportation related noise and air pollution affecting Chinatown and other nearby 
neighborhoods, including the NAAQS pollutants but also air toxics, diesel PM, and ultrafine 

particle levels determined with quality bench instruments. It would also be nice if MassDOT 

details the subtantive contributions it can make to cleaning up the air in Chinatown, 

including its residences and schools, and what MassDOT might additionally contribute to 
Chinatown neighborhood livability more generally. 


Notwithstanding a severe shortage of public revenue sources, in the Los Angeles and Long Beach 
Ports area of southern California all the elementary schools of Wilmington are being outfitted 

with HEPA filters, and all of the diesel trucks serving the ports have been required to accelerate 
clean diesel retrofit technologies. In San Francisco, some projects associated with large air 
pollution exposures are now required to provide residential HEPA filtration. The transportation, 
public health and air quality management agencies of California take their obligation to protect 
citizens and workers from the environmental health hazards of diesel emissions very seriously. 


It would be nice if Massachusetts and MassDOT assumed similar levels of protective 
responsibility. 1 realize that our public servants are extremely conscientious, and often 
overworked and underpaid. Thus it is difficult to ask anyone to do more than what has been 
previously expected. But the cumulative environmental health effects imposed upon Chinatown 
and other nearby neighborhoods are already very large and will increase with South Station 
Expansion unless a concerted effort is made to lessen all future damages. 


Any environmental improvements that MEPA can suggest for study and that MassDOT can 
eventually offer as mitigation in the real world would be greatly appreciated. 


With Best Regards, 
Wig Zamore 


Volk paper and Updated Environmental Epidemiology references attached. 


ORIGINAL ARTICLE 


Online First 


Traffic-Related Air Pollution, Particulate Matter, 


and Autism 


Heather E. Volk, PhD, MPH; Fred Lurmann; Bryan Penfold; Irva Hertz-Picciotto, PhD; Rob McConnell, MD 


Context: Autism is a heterogeneous disorder with ge- 
ne tie and environmental factors likely contributing to its 
origins. Examination of hazardous pollutants has sug- 
gested the importance of air toxics in the etiology of au- 
tism, yet litde research has examined its association with 
local levels of air pollution using residence-specific ex- 
posure assignments. 


Objective: To examine the relationship between traffic- 
related air pollution, air quality, and autism. 


Design: This population-based case-control study  in- 
cludes data obtained from children with autism and con- 
trol children with typical development who were en- 
rolled in the Childhood Autism Risks from Genetics and 
the Environment study in California. The mother’s ad- 
dress from the birth certificate and addresses reported from 
a residential history questionnaire were used to estimate 
exposure for each trimester of pregnancy and first year of 
life. Traffic-related air pollution was assigned to each lo- 
cation using a line-source air-quality dispersion model. Re- 
gional air pollutant measures were based on the Environ- 
mental Protection Agency’s Air Quality System data. 
Logistic regression models compared estimated and mea- 
sured pollutant levels for children with autism and for con- 
trol children with typical development. 


Setting: Case-control study from California. 


Participants: A total of 279 children with autism and a 
total of 245 control children with typical development. 


Main Outcome Measures: Crude and _ multivariable 


adjusted odds ratios (AORs) for autism. 


Results: Children with autism were more likely to live 
at residences that had the highest quartile of exposure 
to traffic-related air pollution, during gestation (AOR, 1.98 
195% Cl, 1.20-3.31]) and during the first year oflife (AOR, 
3.10 [95% Cl, 1.76-5.57]), compared with control chil- 
dren. Regional exposure measures of nitrogen dioxide and 
particulate matter less than 2.5 and 10 p.m in diameter 
(PMis and PM,,) were also associated with autism dur- 
ing gestation (exposure to nitrogen dioxide: AOR, 1.81 
[95% Cl, 1.37-3.09]; exposure to PM’: AOR, 2.08 [95% 
Cl, 1.93-2.25]; exposure to PMi): AOR, 2.17 [95% Cl, 
1.49-3.16) and during the first year oflife (exposure to 
nitrogen dioxide: AOR, 2.06 [95% Cl, 1.37-3.09]; expo- 
sure to PMs; AOR, 2.12 [95% Cl, 1.45-3.10]; exposure 
to PM,,: AOR, 2.14 [95% Cl, 1.46-3.12]). All regional 
pollutant estimates were scaled to twice the standard de- 
viation of the distribution for all pregnancy estimates. 


Conclusions: Exposure to traffic-related air pollution, 
nitrogen dioxide, PM,;, and PM, during pregnancy and 
during the first year of life was associated with autism. 
Further epidemiological and_ toxicological examina- 
tions of likely biological pathways will help determine 
whether these associations are causal. 


Arch Gen Psychiatry. 
Published online November 26, 2012. 
doi:1 0.1001/jamapsychialry.2013.266 
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role in autism, yet at this stage, only lim- 
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Table 1. Spearman Correlations of Traffic-Related Air Pollution (TRP) and Regional Pollutants for 524 Children‘ 


First Year of Life 
Estimates 


TRP 

PMzs 

PMs 

tame 

Nitrogen diovidp 


All Pregnancy Estimates 


PM,ji 


033° 
077° 
0.82s 
0274 
0.644 


Nitrogen Dioxide 


0.80° 
0.63" 
0.66° 
-0.29° 
0.89° 


Abbreviations: PMjj, particulate matter less than 2.5 p,m in aerodynamic diameter; PM, 9, particulate matter less than 10 pm In aerodynamic diameter. 


All correlation measures were statistically significant (P< .05). 
» Correlations ot the same pollutant across time periods. 
‘Correlations across pollutants within pregnancy. 

* Correlations across pollutants within the first year of life. 


cy’s dispersion-model estimates of ambient concentra- 
tions of hazardous air pollutants, Windham and _ col- 
leagues: identified an increased risk of autism based on 
exposure to diesel exhaust particles, metals (mercury, cad- 
mium, and nickel), and chlorinated solvents in North- 
ern California census tracts. Additional research using 
dispersion-model estimates of hazardous air pollutants 
also reported associations between autism and air tox- 
ics at the birth residences of children from North Caro- 
lina and West Virginia: These epidemiologic findings on 
autism are supported by additional research describ- 
ing other physical and developmental effects of air pol- 
lution due to prenatal and early life exposure. For ex- 
ample, high levels of air pollutants have been associated 
with poor birth outcomes, immunologic changes, and de- 
creased cognitive abilities: 

Recently, we reported an association between the risk 
of autism and an early life residence within 309 m of a free- 
way in the Childhood Autism Risks from Genetics and the 
Environment (CHARGE) study, The near-source traffic- 
related air pollutant mixture has a large spatial variation, 
returning to near-background daytime levels beyond this 
distance» Herein, we report associations of autism with 
estimates of exposure to the mixture of traffic-related air 
pollution and with regional measures of nitrogen diox- 
ide, particulate matter less than 2.5 p.m in aerodynamic 
diameter (PM,.;), and particulate matter less than 10 pm 
in aerodynamic diameter (PMi,) in the CHARGE sample. 


 EE——— 


The CHARGE study is a population-based case-control study 
of preschool children. The study design is described in detail 
elsewhere.!° In brief, the participants in the CHARGE study were 
between the ages of 24 and 60 months at the time of recruit- 
ment, lived with at least one English- or Spanish-speaking bio- 
logic parent, were bom in California, and lived in one of the 
study catchment areas. Recruitment was facilitated by the Cali- 
fornia Department of Developmental Services, the regional cen- 
ters with which they contract to coordinate services for per- 
sons with developmental disabilities, and referrals from the 
MIND (Medical Investigation of Neurodevelopmental Disor- 
ders) Institute clinic at the University of California, Davis, and 
from other research studies. Population-based control chil- 
dren were recruited from the sampling frame of birth files from 
the state of California and were frequency matched by sex, age, 
and broad geographic area to the children with autism. 


Each participating family was evaluated. Children with a pre- 
vious diagnosis of autism were evaluated using the Autism Di- 
agnostic Observation Schedules, and parents were adminis- 
tered the Autism Diagnostic Interview-Revised.!!"? Children 
who received a diagnosis of developmental delay and control 
children from the general population were given the Social Com- 
munication Questionnaire to screen for the presence of autis- 
tic features.!3 If the Social Communication Questionnaire score 
was 15 or greater, the child was then evaluated using the Au- 
tism Diagnostic Observation Schedules, and the parent was ad- 
ministered the Autism Diagnostic Interview-Revised. In our 
study, autism cases were children with a diagnosis of full syn- 
drome autism from both the Autism Diagnostic Observation 
Schedules and the Autism Diagnostic Interview-Revised. All 
children were also assessed using the Mullen Scales of Early 
Learning and the Vineland Adaptive Behavior Scales to collect 
information on motor skills, language, socialization, and daily 
living skills.'4-!5 Controls were children from the general popu- 
lation who received a Social Communication Questionnaire score 
of less than 15 and who also showed no evidence of other types 
of delay (cognitive or adaptive). 

Parents were interviewed to obtain, among other factors, 
demographic and medical information and residential histo- 
ries. Race/ethnicity data were collected by self-report in cat- 
egories defined by the US Census (Table 1 ). The residential 
data captured addresses and corresponding dates the mother 
and child lived at each location beginning 3 months before con- 
ception and extending to the most recent place of residence. 
Further details about the collection of clinical and exposure data 
have been previously reported.!° 

To obtain model-based estimates of exposure to traffic- 
related air pollution, we applied the CAL1NE4 line-source air- 
quality dispersion model.!6 The dispersion model was used to es- 
timate average concentrations for the specific locations and time 
periods (trimesters of gestation and first year of life) for each 
participant.. The principal model inputs are roadway geom- 
etry, link-based traffic volumes, period-specific meteorologi- 
cal conditions (wind speed and direction, atmospheric stabil- 
ity, and mixing heights), and vehicle emission rates. Detailed 
roadway geometry data and annual average daily traffic counts 
were obtained from Tele Atlas/Geographic Data Technology 
in 2005. These data represent an integration of state-, county-, 
and city-level traffic counts collected between 1995 and 2000. 
Because our period of interest was from 1997 to 2008, the counts 
were scaled to represent individual years based on estimated 
growth in county average vehicle-miles-traveled data,!’ Traf- 
fic counts were assigned to roadways based on location and street 
names. Traffic volumes on roadways without count data (mostly 
small roads) were estimated based on median volumes for simi- 
lar class roads in small geographic regions. Meteorological data 
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from 56 local monitoring stations were matched to the dates 
and locations of interest. Vehicle fleet average emission fac- 
tors were based on the California Air Resource Board’s 
EMFAC2007 (version 2.3) model. Annual average emission fac- 
tors were calculated by year (1997-2008) for travel on free- 
ways (65 mph), state highways (50 mph), arterials (35 mph), 
and collector roads (30 mph) (to convert to kilometers, mul- 
tiply by 1.6). We used the CALINE4 model to estimate locally 
varying ambient concentrations of nitrogen oxides contrib- 
uted by freeways, nonfreeways, and all roads located within 5 
km of each child’s home. Previously, we have used the CALINE4 
model to estimate concentrations of other traffic-related pol- 
lutants, including elemental carbon and carbon monoxide, and 
found that they were almost perfectly correlated (around 0.99) 
with estimates for nitrogen oxides. Thus, our model-based con- 
centrations should be viewed as an indicator of the traffic- 
related pollutant mixture rather than of any pollutant specifi- 
cally. 

A second approach was to use the regional air quality data 
for the exposure assignments for PM, ;, PM, ozone, and nitro- 
gen dioxide. These were derived from the US Environmental Pro- 
tection Agency’s Air Quality System data (http://www.epa.gov 
/ttn/airs/airsaqs) supplemented by University of Southern 
California Children’s Health Study data for 1997 though 2009.!8 
The Children's Health Study continuous PM data were used for a 
given monitoring station when no _ Federal Reference/ 
Equivalent Method data for PM were available from the Air Qual- 
ity System. The monthly air quality data from monitoring sta- 
tions located within 50 km of each residence were made available 
for spatial interpolation of ambient concentrations. The spatial 
interpolations were based on inverse distance-squared weight- 
ing of data from up to 4 of the closest stations located within 50 
km of each participant’s residence; however, if 1 or more sta- 
tions were located within 5 km of a residence, then only data 
from the stations within 5 km were used for the interpolation. 
Because special studies have shown large offshore-to-onshore pol- 
lutant gradients along the Southern California coast, the inter- 
polations were performed with pseudostations (or theoretical lo- 
cations used for estimating pollution gradients from extant data 
when geography did not permit observed data) located approxi- 
mately 20 to 40 km offshore that had background concentra- 
tions based on long-term measurements (1994-2003) at clean 
coastal locations (ie, Lompoc, California). 

Periods and locations relevant to the modeled traffic expo- 
sure were identified based on dates and addresses recorded on the 
child’s birth certificate and from the residential history ques- 
tionnaire. The birth certificate addresses corresponded to the 
mother’s residence at the time of the child’s birth, whereas the 
residential history captures both the mother’s residences dur- 
ing pregnancy (required for estimation of prenatal exposure) 
and the child’s residences after birth through the time of study 
enrollment. We determined the conception date for each child 
using gestational age from ultrasonographic measurements or 
the date of last menstrual period, as determined from prenatal 
records. We used these locations and dates to estimate expo- 
sure for the child’s first year of life, for the entire pregnancy 
period, and for each trimester of pregnancy. When more than 
1 address fell into a time interval, we created a weighted aver- 
age to reflect the exposure level of the participant across the 
time of interest, taking into account changes in residence. Traffic- 
related air pollution was determined based on the required in- 
puts reflecting change in each address over the study period. 
For the regional pollutant measures, we assigned PMi,;. PM, , 
and nitrogen dioxide measurements based on average concen- 
trations for the time period of interest. For ozone, we calcu- 
lated the averages for the period of interest based on the aver- 
age range of ozone measurements from 1000 to 1800 hours 
(reflecting the high 8-hour daytime). Based on these methods, 


we were able to assign traffic-related air pollutant estimates and 
regional pollutant measures for 524 mother-child pairs. 

Spearman correlations were calculated pairwise between traf- 
fic-related air pollutant estimates and regional pollution mea- 
sures for pregnancy and the first year of life to assess the in- 
dependence of these exposure metrics. We used logistic 
regression to examine the association between exposure to traf- 
fic-related air pollution and the risk of autism. Models of au- 
tism risk as a function of traffic-related air pollutant exposure 
levels from all road types were fitted separately for each time 
period. Categories of exposure were formed based on quar- 
tiles of the traffic-related air pollutant distribution for all preg- 
nancy estimates because this provided the most comprehen- 
sive data for each child. Levels of regional pollutants were 
examined as continuous variables, and effect estimates were 
scaled to twice the standard deviation of the distribution for all 
pregnancy estimates. When levels of correlation permitted, we 
examined both traffic-related air pollutants and regional pol- 
lutants in a single model. Pertinent covariates were included 
in each model to adjust for potential confounding due to so- 
ciodemographic and lifestyle characteristics. We included chil- 
dren’s sex and ethnicity, maximum education level of the par- 
ents, mother’s age, and whether the mother smoked during her 
pregnancy, as described previously.’ To examine whether our 
findings were affected by participants living in an urban or ru- 
ral area, we included population density, which was obtained 
from Environmental Systems Research Institute Inc 2008 es- 
timates of people per square meter using ArcGIS software ver- 
sion 9.2. We used the US Census Bureau cutoff of 2500 people 
per square meter to categorize population density into urban 
vs rural areas and included this variable as a covariate in our 
analysis of the effects of air pollution from the first year of life 
because these residences were the most recently recorded. 

We also fitted logistic additive models to evaluate the rela- 
tionship between autism and traffic-related air pollution. These 
models used the smoothing spline with 3 degrees of freedom 
for continuous traffic-related air pollution and used the same 
adjustment variables as in the linear logistic models already de- 
scribed. Statistical tests were conducted using an d level of .05, 
and 95% CIs were used to measure precision. All analyses were 
conducted using the R package version 2.9.2 (http://www 
I-project.org). The institutional review boards of the Univer- 
sity of Southern California and the University of California, Da- 
vis, approved the research. 


TT E— 


The children in our study were predominantly male 
(84%), and most were non-Hispanic white (50%) or His- 
panic (30%). No differences were found between cases 
and controls for any demographic, socioeconomic, or life- 
style variables that we examined (eTable, http://www 
-archgenpsychiatry.com). Details regarding the expo- 
sure distributions are presented in the eFigure, A and B. 
The Spearman correlations calculated for the first year 
of life and the pregnancy time periods are presented in 
Table 1. During pregnancy and during the first year of 
life, traffic-related air pollution was moderately corre- 
lated with PM, and PMio, highly correlated with nitro- 
gen dioxide, but inversely correlated with ozone. Among 
the regional pollutant measures, PM,, and PMio were 
nearly perfectly correlated, and both were highly corre- 
lated with nitrogen dioxide. Correlations with ozone were 
low and often negative, demonstrating an inverse rela- 
tionship. We also examined correlations of eachpollut- 
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Table 2. Risk a! Autism for 524 Children, by Quartile? 
of Modeled Traffic-Related Air Potiutien Exposure 
From All Road Types 


———— SSeS 
Odds Ratio (95% Cl) 


Time Period Atti Quartile 3rd Quartile 2nd Quartile 


First year 01 life 
Crude 
Adjusted! 

All pregnancy 
Crude 
Adjusted!! 

First trimester 
Crude 
Adjusted*! 

Second trimester 
Crude 
Adjusted! 

Third trimester 
Crude 
Adjusted!! 


29711 71-5 £7) 1.00 (03-1 60) P 88 (0 55-1 42) 
3.10 (1 76-5 57) 1.00 (0,62-1 62} 0 91 (0 56-1 47) 


1/99 (1 22-3 28) 1 10 (0.67-1.78) 1 20 (0 74-1 95) 
1 98 (1 20-3 31) 1 09 (0.67-1.79) 1 26 (0 77-2 06) 


1 91 (1 67-3 14) 1.28 (0.80-2 06) 1 28 (0 77-2 1 4) 
1 85 i_1 11-3 08) 1 28 (0.79-2 08) 1 28 (0 77-2 15) 


. 1 69 (1 04-2 78) 1 15 (0.71-1.87) 0 89 (0 £4-1 47) 
_ 1.65 (1.00-274) 1 13 (0.69-1 84) 0 90 (0 54-1 49) 


_ 2.04.(1 25-3 38) 092 (057-1 48) 1 12 <0 68-1 84) 
210(1 27-351) 091(056-146) 1 17(0 71-1.93} 


aQuartile cut points correspond to traffic-related air pollution exposure 
levels of 31.8 ppb or greater (fourth quartile), 16.9 to 31.8 ppb (third 
quartile), and 9.7 to 16.9 ppb (second quartile), compared with 9.7 ppb or 
less (first quartile [reference group]). 

>Model adjusted for male sex of child, child's ethnicity (Hispanic vs white; 
black/Asian/other vs white), maximum education of parents (parent with 
highest of 4 levels: college degree or higher vs same high school, high 
school degree, or some college education), maternal age (>35 years vs s35 
years), and prenatal smoking (mother's self-report of ever vs never smoked 
while pregnant). 


ant across time periods, and high levels of correlation were 
identified. 


EXPOSURE TO TRAFFIC-RELATED 
AIR POLLUTION 


An increased risk of autism was associated with expo- 
sure to traffic-related air pollution during a child’s first 
year oflife. Children residing in homes with the highest 
levels of modeled traffic-related air pollution were 3 times 
as likely to have autism compared with children resid- 
ing in homes with the lowest levels of exposure (Table 2). 
Exposure in the middle quartile groups (second and _ third 
quartiles) was not associated with an increased risk of 
autism. In our analysis, which included population den- 
sity, this association with the highest quartile of expo- 
sure was still evident (adjusted odds ratio [AOR], 3.48 
[95% Cl, 1.81-6.83]), and living in an urban area, com- 
pared with living in a rural area, was not associated with 
autism (AOR, 0.86 [95% Cl, 0.56-1.31]). When we ex- 
amined traffic-related air pollutant exposures during preg- 
nancy, the highest quartile was also associated with au- 
tism risk (AOR, 1.98 [95% Cl, 1.20-3,31]) compared with 
the lowest quartile. We further divided the pregnancy into 
3 trimesters and modeled traffic-related air pollution based 
on these intervals. During all 3 trimesters of pregnancy, 
we found associations with the highest quartile of expo- 
sure (S31.8 ppb), compared with the lowest quartile 
(s9.7 ppb), and autism (Table 2). Inclusion of demo- 
graphic and socioeconomic variables in the models did 
not greatly alter these associations (Table 2). 


ARCH GEN PSYCHIATRY 


PUBLISHED ONUNE NOVEMBER 26, 2012 


E4 


First Year of Lite Estimates 


E 
# 
3S 
< 
3S 
2 
= 

co 

S 

2 
a 


All Pregnancy Estimates 


Probability of Autism 


50 100 
Total Traffic-Related Air Pollutant Exposure, ppp 


Figure. Probability of autism by increasing level of children's exposure to 
traffic-related air pollution during the first year of life and during gestation. 
The dashed lines indicate ihe 95% Cl. 


Because our quartile-based categories indicated that 
there is a threshold upon which traffic-related air pol- 
lutant exposure is detrimental, we also examined the re- 
lationship between  traffic-related air pollutant 
sure and autism using smoothed models for the first year 
oflife and all of pregnancy. An increasing probability of 
autism was seen with increasing traffic-related air pol- 
lutant estimates, with the odds reaching a plateau when 
these estimates were above 25 to 30 ppb (Figure). 


expo- 


REGIONAL AIR POLLUTANT EXPOSURE 


The higher levels of exposure to PM,.s, PM,,), and nitro- 
gen dioxide based on the Environmental Protection Agen- 
cy’s regional air quality monitoring program were asso- 
ciated with increased risk of autism (Table 3). 
Specifically, for an 8.7-unit increase (micrograms per cu- 
bic meter) in PM, (corresponding to twice the stan- 
dard deviation of the PM2s distribution) exposure dur- 
ing the first year of life, children were times more 
likely to have autism. Increases were also present for preg- 
nancy and trimester-specific estimates of PM).;, with the 
smallest effects present in the first trimester. For PM.,, a 
14.6-unit (micrograms per cubic meter) dur- 
ing the first year was associated with twice the risk of au- 
tism (Table 3). Associations were present for pregnancy 
and for each trimester, with the first trimester having the 
smallest magnitude. We did not find associations be- 
tween levels of regional ozone and autism. Regional ni- 


an 


2,12 


increase 


trogen dioxide exposure during the first year was asso- 
ciated -with a 2-fold risk of autism. Similar effects were 
identified for nitrogen dioxide exposure during preg- 
nancy. Although exposure during each of the 3  trimes- 
ters was associated with autism, the effects of the first 
trimester were the smallest. For all regional pollutant mea- 
sures, adjustment for demographic and socioeconomic 
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Table 3. Risk of Autism for 524 Children Based on Continuous Regional Pollutant Exposure? 


Time Period PMes 


Firs] year 
Crude 
Adlusted> 

All pregnancy 
Crude 
Adl|usted> 

First trimester 
Crude 
Adjusted!5 

Second trimester 
Crude 
Adjusted® 

Third tnmester 
Crude 
Adjusted!5 


214(1 48-3 09) 
2 12n 45-3 10) 


211 (1 46-3 03) 
208 (1 93-2 25) 


124 (0.994 56) 
1 22 (0.96-1 53) 


150 (116-1 93) 
1 48 (1 40-1 57) 


139(1 11-1 75) 
140(1 11-1 77) 


PM,, 


214(147-310) 
214(146-312) 


217(1 50-313) 
217(149-316) 


147(110-1 98) 
1.44 (107-1 96) 


1.82 (1 35-2 45) 
1.83 (135-2 47) 


161(121-213) 
1.61 (1 20-2 14) 


Odds Ratio (95% Cl) 


Ozone Nitrogen Dioxide 


1.15(0 72-1 84) 
1.15(0 72-1 86) 


2 06 (1.39-3.06] 
2.06 (1 37-3.09) 


1.08 (0 76-1 52) 
1.09(0 76-1 55) 


1 82 (1.26-2 641 
1 81 (123-2 65) 


1.07 (0 86-1 33) 
1.08 (0 801 35) 


1 47(1.07-2.01) 
1 44 005-1.20) 


1.03 (0 84-1 2.7) 
1.04 (0 84-1 29) 


1 62 H 17-225) 
1 61 (1 15-2251 


1.03 (0 84-127) 
1.03(0 83-126) 


1 65 (1 19-227) 
1 64 (1 18-229) 


Abbreviations: PM”, particulate matter less than 2.5 p.m in aerodynamic diameter; PM, . particulate matter less than 10 p.m in aerodynamic diameter. 
’Regional pollution effects reflect risk of autism based on 2 SDs from the mean value, specifically per increase of 8.7 p.g/m3 of PM”, 14.6 pg/m3 of PMjo, 14.1 


ppb of nitrogen dioxide, and 16.1 ppb of ozone. 


“Models adjusted for male sex of child, child’s ethnicity (Hispanic vs white; black/Asian/other vs white), maximum education of parents (parent with highest 
of 4 levels: college degree or higher vs some high school, high school degree, or some college education), maternal age (>35 years vs £35 years), and prenatal 


smoking (self-report of ever vs never smoked While pregnant). 


variables did not alter the associations. As with traffic- 
related air pollution, when we included population den- 
sity in the models that included exposure during the first 
year oflife, the associations with PM,,, PM, , and nitro- 
gen dioxide did not change, nor did they change when 
living in an urban area vs a rural area was included (data 
not shown). 


TRAFFIC-RELATED AIR POLLUTION, 
pm,.;, AND PM,, 


Because pairwise correlations between traffic-related air 
pollution and PM.,, and between traffic-related air pol- 
lution and PM,, were moderate, we included both in mod- 
els to examine whether local pollution estimates (traffic- 
related air pollution) and regional pollution measures 
(PM,, and PM,,) were independendy associated with au- 
tism. In these analyses, we included the same set of co- 
variates already described in the single pollutant analy- 
sis. When examined in the same model, the top quartile 
of traffic-related air pollutant exposure (AOR, 2.37 [95% 
Cl, 1.28-4.45]) and the exposure to PMzs (AOR, 1.58 
[95% Cl, 1.03-2.42]) during the first year oflife re- 
mained associated with autism. Examining both traffic- 
related air pollution and PM), we found that the top quar- 
tile of traffic-related air pollutant exposure (AOR, 2.36 
[95% Cl, 1.28-4.43]) and the exposure to PM, (AOR, 
1.61 [95% Cl, 1.06-2.47]) remained associated with au- 
tism. For the all pregnancy time interval, we found that 
the top quartile of traffic-related air pollutant exposure 
(AOR, 2.42 [95% Cl, 1.32-4.50]) and the exposure to 
PMu (AOR, 1.60 [95% Cl, 1.07-2.40]) were associated 
with autism when examined in the same model. Simi- 
larly, both the top quartile of traffic-related air pollutant 
exposure (AOR, 2.33 [95% Cl, 1.27-4.36]) and the ex- 
posure to PM, (AOR, 1.68 [95% Cl, 1.11-2.53]) re- 
mained associated with autism when examined jointly. 


ee COMENT 


Our study found that local estimates of traffic-related air 
pollution and regional measures of PM,,;, PM], and ni- 
trogen dioxide at residences were higher in children with 
autism. The magnitude of these associations appear to 
be most pronounced during late gestation and early life, 
although it was not possible to adequately distinguish a 
period critical to exposure. Children with autism were 

3 times as likely to have been exposed during the first 

year of life to higher modeled traffic-related air pollu- 
tion compared with control children with typical devel- 
opment. Similarly, exposure to traffic-related air pollu- 
tion during pregnancy was also associated with autism. 
Examination of traffic-related air pollution using an ad- 
ditive logistic model demonstrated a potential thresh- 
old near 25 to 30 ppb beyond which the probability of 
autism did not increase. Exposure to high levels of re- 
gional PM2.;, PM],, and nitrogen dioxide were also asso- 
ciated with autism. When we examined PM., or PM, ex- 
posure jointly with traffic-related air pollutant exposure, 

both regional and local pollutants remained associated 

with autism, although the magnitude of the effects de- 
creased. 

We previously reported an association between liv- 
ing near a freeway (based on the location of the birth and 
third trimester address) and autism: That result relied 
on simple distance metrics as a proxy for exposure to traf- 
fic-related air pollution. The present study builds on that 
result, demonstrating associations with both regional par- 
ticulate and nitrogen dioxide exposure and to dispersion- 
modeled exposure to the near-roadway traffic mixture 
accounting for traffic volume, fleet emission factors, and 
wind speed and direction, in addition to traffic proxim- 
ity. The results provide more convincing evidence that 
exposure to local air pollution from traffic may increase 
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the risk 
tors did not explain these associations. 
Toxicological and genetic research 
biologically plausible pathways to 
Concentrations of many air pollutants, including diesel 
exhaust particles other PM constituents, 
creased near freeways and other major roads, and diesel 
exhaust particles and _ polycyclic hydrocarbons 
(commonly present in diesel exhaust particles) have been 
shown to affect brain function and activity in toxicologi- 
cal — studies.!23. Polycyclic aromatic hydrocarbons 
been shown to reduce expression of the MET receptor 
tyrosine kinase gene, which is important in early life neu- 
rodevelopment and is markedly autistic 
brains.?!-25 Other research indicates that traffic-related air 
pollution induces inflammation and oxidative stress af- 
both short- and processes that 
mediate the effects of air pollution on respiratory and car- 
diovascular _— disease and other _ neurological out- 
comes.7679 Data examining biomarkers suggest that oxi- 
dative stress and inflammation may also he involved in 
the pathogenesis of autism,30'33 
Emerging evidence suggests 
tion may also result in damage 
brain and may compromise the 
temic inflammatory mediators may cross the blood- 
brain barrier, activating brain microglia, and _ peripheral 
monocytes may migrate into the pool of microglia.34'36 
In addition, ultrafine particles (PM).i) may penetrate cel- 
membranes.°7-39 These particles translocate  indi- 
rectly through the lungs and from the systemic circula- 
tion or directly via the nasal mucosa and the olfactory 
bulb into the brain.39-40 Toxicity may be mediated by the 
physical properties of PM or by the diverse mixture of 


of autism. Demographic or socioeconomic fac- 


suggests 
explain 


possible 


these results. 


and are in- 


aromatic 


have 


reduced in 


ter 


long-term exposure, 


that systemic inflamma- 
to endothelial cells in the 
blood-brain barrier.2® Sys- 


lular 


organic compounds, including polycyclic aromatic hy- 
drocarbons, and oxidant metals adsorbed to the sur- 
face.2® Neurodevelopmental effects of polycyclic aro- 


matic hydrocarbons may be mediated by aryl hydrocarbon 


hydroxylase induction in the placenta, decreased  ex- 
change of oxygen secondary to disruption of placental 
growth factor receptors, endocrine disruption, activa- 


tion of apoptotic pathways, inhibition of the brain anti- 
oxidant-scavenging system resulting in oxidative _ stress, 
or epigenetic effects.?! 

Our study draws on a rich record of residential loca- 
tions of children with typical development and _ children 
with autism across California, allowing us to assign mod- 
eled pollutant exposures for developmental* relevant time 
points. However, our results could also be affected by un- 
measured confounding factors associated with both au- 
and exposure to traffic-related pollution. Al- 
though we did not find that including demographic or 
socioeconomic variables altered our estimates of effect, 
confounding by other factors could still occur. These 
might include lifestyle, nutritional, or other residential 
exposures, if they were associated with traffic-related air 
pollution or PM. We have also not explored indoor sources 
of pollution, such as indoor nitrogen oxide or second- 
hand tobacco smoke, although prenatal smoking was ex- 
amined and did not 
ent pollution -with autism. In addition, confounding could 
have occurred if proximity to diagnosing physicians or 


tism air 


influence the associations of ambi- 


treatment centers was also associated with exposure. We 
included population density as an adjustment in an analy- 
sis using estimates from the first year of life to examine 
the sensitivity of our results to urban or rural locations, 
for which population density is a surrogate. We did not 
find that living in a more densely populated area altered 
the association between risk of autism and exposure to 
traffic-related pollution or regional pollutants. De- 
spite our attempts to use residential history to examine 
specific time windows of vulnerability, to incorporate me- 
teorology into our traffic-related air pollutant models, and 
to include pollutants with seasonal variation, we are cur- 
rently unable to disentangle the trimester-specific  ef- 
fects during the first year oflife because of the high level 
of correlation across these time periods. 

Exposures to traffic-related air pollution, PM, and ni- 
trogen dioxide were associated with an increased risk of 
of 
air pollution with variation on both local and_ regional 
levels, suggesting the need for further study to under- 
stand both individual pollutant contributions and the ef- 
fects of pollutant mixtures on disease. Research on the 
effects of exposure to pollutants and their interaction with 
susceptibility factors may lead to the identification of the 
biologic pathways that are activated in autism and to im- 
and therapeutic strategies. Although 
additional research to replicate these findings is needed, 
the public health implications of these findings are large 
because air pollution exposure is common and may have 
lasting neurological effects. 


air 


autism. These effects were observed using measures 


proved prevention 
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Note that the health risks associated with traffic pollution as calculated in most of the studies below are 
AFTER taking into consideration other potential causes of health impact:- such as smoking, diet, income 
and other personal and socioeconomic factors. 


Benbrahim Tallaa 2012 LO Carcinogenicity of diesel engine and gasoline engine exhausts and some 
nitroarenes. Formal WHO IARC announcement in Lancet Oncology of designation of diesel emissions as a 
Class | carcinogen for lung cancer. (ARC is the world’s most authoritative body for carcinogenicity. 


Choi 2010 NBT Rapid translocation of nanoparticles from the lung airspaces into the body. 
Nanoparticles with characteristics similar to mobile ultrafine particles translocate rapidly into the 
cardiovascular and lymph systems using a rodent model. 


Cole Hunter 2012 AE DRAFT Inhaled particle counts along bicycle commute routes of tow and high 
motorized traffic. Bicycle commuting routes which are chosen for low traffic and particle exposure result 
in significantly decreased ultrafine particle dose to cyclists. 


Delfino 2008 EHP Circulating biomarkers of inflammation antioxidant activity and platelet activation are 
associated with primary combustion aerosols in subjects with coronary artery disease. Mobile pollution 
is related to biomarkers of cardiovascular inflammation. 


Forastiere 2005 AJRCC A case cross over analysis of out of hospital coronary deaths and air pollution in 
Rome Italy. Increase in coronary deaths associated with increase in ultrafine particle concentrations. 


Gan 2010 EPID Changes in residential proximity to road traffic and the risk of death from coronary heart 
disease. Over 50% increased chronic risk of cardiovascular death for those living within 50 meters of 
highways in Vancouver. Risk decreases for those moving away, increases for those who move closer. 


Gan 2011 EHP Long term exposure to traffic related air pollution and the risk of coronary heart disease 
hospitalization and mortality. Cardiovascular mortality is related to traffic exposures. 


Garshick 2008 EHP Lung cancer and vehicle exhaust in trucking industry workers. Trucking industry 
workers have significantly elevated risk of lung cancer mortality. 


Gauderman 2005 EPIDEM Childhood Asthma and Exposure to Traffic and Nitrogen Dioxide. Large 
increases in childhood asthma for children most exposed to traffic pollution in California. 


Gauderman LANCET 2007 Effect of exposure to traffic on lung development from 10 to 18. Increased 
lung function impairment in children who grew up near highways in California. 


Gehring 2006 EPIDEM Long Term Exposure to Ambient Air Pollution and Cardiopulmonary Mortality in 
Women. Large increase in cardiopulmonary mortality for women who live near major roadways. 


Grabow 2011 EHP Air quality and exercise related health benefits from reduced car travel in the 
Midwestern US. A Health Impact Assessment quantifies air pollution and exercise benefits of bicycling. 


Harrison 2010 STE Size distribution of airborne particles controls outcome of epidemiological studies. 
Ultrafine particles are more closely associated with acute cardiovascular outcomes while larger particles 
may be more closely associated with pulmonary outcomes. 


Hoffmann 2006 EHJ Residence Close to High Traffic and Prevalence of Coronary Heart Disease. 
Coronary heart disease is elevated for those who live near busy roadways in Germany. 


Hoffmann 2007 CIRC Residential exposure to traffic is associated with coronary atherosclerosis. 
Coronary artery calcification is associated with proximity to major roadways in Germany. 


Int Panis 2010 AE Exposure to particulate matter in traffic a comparison of cyclists and car passengers. 
Bicyclists have four to six times the ventilation rates, and therefore inhaled dose, when cycling along traffic 
polluted routes compared with those who are not bicycling. 


Jerrett 2009 EHP A cohort study of traffic related air pollution and mortality in Toronto. Cardiovascular 
mortality is related to traffic pollution exposure in Toronto. 


Laden 2007 EHP Cause specific mortality in the unionized US trucking industry. Lung cancer and 
ischemic (impaired oxygen supply) heart disease mortality is related to truck driver exposures. 


McConnell 2006 EHP Traffic Susceptibility and Childhood Asthma, increased childhood asthma risk for 
those living near major roadways in California. 


McConnell 2010 Childhood incident asthma and traffic related air pollution at home and school. 
Increased risk of asthma for those children who live and/or go to school near major roadways in California. 


Mills 2007 NEJM Ischemic and thrombotic effects of dilute diesel exhaust inhalation in men with 
coronary heart disease. Increased oxygen crisis in the heart muscle of men who exercise in the presence of 
diesel exhaust compared to filtered air. 


Mills 2011 EHJ Combustion derived nanoparticulate induces the adverse vascular effects of diesel 
exhaust inhalation. Diesel related ultrafine particles associated with cardiovascular effects. 


Nafstad 2003 THORAX Lung Cancer in Norwegian men and Air Pollution. Large increased risk of lung 
cancer in Oslo men most exposed to traffic pollutants via residential location. 


Nawrot 2011 LANCET Public health importance of triggers of myocardial infarction. The most common 
heart attack triggers in general population are exercise and elevated exposure to traffic pollution. Long 
term the exercise is good, but the traffic exposure is deadly. 


Nyberg 2000 EPIDEM Urban Air Pollution and Lung Cancer in Stockholm. Large increased risk of lung 
cancer in Stockholm men most exposed to traffic pollutants via residential location. 


Peters 2004 NEJM Exposure to Traffic and the Onset of Myocardial Infarction. Recent traffic exposure 
associated with three fold increase in heart attacks among drivers, public transit users and bicyclists. 


Rosenlund 2009 EPID Traffic generated air pollution and myocardial infarction. Large increase in fatal 
out of hospital heart attacks among those most exposed via residential location to traffic pollution. 


Schikowski 2005 RESP RES Long Term Air Pollution Exposure and Living Close to Busy Roadways Are 
Associated with COPD in Women. Pulmonary mortality in women associated with residential exposure to 
traffic pollution. 


Stolzet 2006 JESEE Daily Mortality and Particulate Matter in Different Size Classes. Short term total and 
cardiovascular mortality associated with ultrafine particles. 


Volk 2012 AGP Traffic related air pollution particulate matter and autism. Infants with the highest 25% 
exposure to CA traffic pollutants in their first year of life had 3 times as much risk of autism. 


Wilhelm 2011 EH Traffic related air toxics and preterm birth. Preterm birth associated with traffic 
pollutants and polycyclic aromatic hydrocarbon at residence. 
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9.3. Responses to Comments 
Table 9-1—MEPA Certificate 

Certificate 

Comment 


# Name 


Summary of Comment 


Chapter 9 — Response to Comments on the ENF 


Response 


(C-XX) 
Follow 301 CMR 11.07 for : ; A 
C-0L.1 MEPA outline aid contelt modified by DEIR complies with requirements of 301 CMR 
Sone: 11.07. 
C-012 MEPA ee, oF DEIR Chapter | addresses project description and 
; s ee since ENF PrOJ changes since the ENF. 
Include updated South Station 
C-013 MEPA a dep ae Updated South Station conceptual site plans are 
wetland/Chapter 91 resources, Brovaded ny aR pecuon oe 
parking, infrastructure 
Describe how development 
cae eave id DEIR Section 3.4 presents design goals for station 
C-01.4 MEPA Pace ie South Station se development. Integration details will be refined as 
including connections to transit deslenadvances: 
and rail. 
Include updated layover 
conceptual site plans that ‘ . 
C-01.5 MEPA identify track placement Updated layover conceptual site plans are provided 
infrastructure, access points, new a 
track. 
Discuss future permitting 
C-01.6 MEPA pee seam d Permitting is discussed in DEIR Section 1.8. 
layover facility location. 
Evaluate effects of project Environmental Justice analysis is discussed in DEIR 
C-01.7 MEPA alternatives on Environmental Section 4.15 and Appendix 3 — Environmental 
Justice populations. Justice and Title VI Technical Report. 
Include expanded alternatives 
analysis for South Station, to 
consist of: No Build; Alternative 
1-Transportation Improvements 
C-01.8 MEPA Only; Alternative 2- DEIR Chapter 3 presents the alternatives analysis. 
Joint/Private Development 
Minimum Build; Alternative 3 — 
Joint/Private Development 
Maximum Build. 
Include expanded alternatives 
atialyais for layover Eucilitiseté MassDOT has further evaluated the BTD Tow Lot, 
C-01.9 MEPA consist of: BTD Tow Lot: Beacon Park Yard, Readville - Yard 2 and Widett 
: Beacon Park Ward: Rea avi : Circle layover facility sites as described in DEIR 
Yard 2, Widett Circle. pecuon sO: 
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Chapter 9 — Response to Comments on the ENF Draft Environmental Impact Report 


Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Response 


Address how location and 
operation of layover facilities 
(individually or in conjunction 
with other facilities) will impact 


Each proposed layover facility site was evaluated for 
its impact to Amtrak and MBTA revenue and non- 


C-01.10 MEPA Main Line services for Amtrak, revenue movements. Freight operations were also 
MBTA layover facility considered during the development of the future 
alternatives, and freight service plan. 
operations. Include phasing 
plan. 

Discuss steps to further reduce The project has been designed to avoid, minimize, or 
project impacts since filing of mitigate impacts, to the greatest extent possible. 

C-01.11 MEPA ENF, through design Proposed mitigation for project impacts is discussed 
modification or the addition of in DEIR Chapters | and 6 and will continue to be 
mitigation features. refined as the project is advanced. 

Describe how project will alter Land use impacts are discussed in DEIR Section 4.1. 

C-01.12 MEPA land uses/require relocation of and Appendix 4 — Zoning and Land Use Technical 
existing uses. Report. 

Notes that the relocation of the 
USPS facilities may be subject 

C-01.13 MEPA to separate MEPA review, Comment acknowledged. 
pending characteristics and 
location of new facility. 

Describe potential impacts to 
jurisdictional tidelands, public DEIR Section 4.3 addresses potential impacts to 
C-01.14 MEPA benefits requirements, public jurisdictional tidelands. Chapter 7 includes a public 
realm improvements along benefit review and determination. 
Dorchester Avenue. 
C-01.15 MEPA pene eri eran No Article 97 lands exist within the vicinity of South 
: Station. 
of South Station. 
Discuss land impacts associated 
with layover facilities, including | Land use impacts are discussed in DEIR Section 4.1. 

C-01.16 MEPA impacts to existing, required and Appendix 4 — Zoning and Land Use Technical 
easements, existing land uses Report. 
within site. 

MassDOT met with Boston DPW and BTD Tow Lot 
Work with Boston Department personnel on March 13, 2013 to better understand 

C-01.17 MEPA of Public Works regarding BTD | existing City operations and potential impacts 

Tow Lot. attributed to the proposed layover facility at this 
location as discussed in DEIR Section 3.6. 

Respond to Harvard University's 

ee phe oes See Comment N-05 for response to Harvard 

C-01.18 MEPA . University comments and N-05.1 in particular for 
easements/rights afforded to the ; , dino B Park Yard 
MBTA, MassDOT, CSXT, response to comment regarding Beacon Park Yard. 
Harvard University. 
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Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Response 


Additionally, the DEIR should 
evaluate the use of each layover 
site with consideration for how 
they may preclude reasonably 
anticipated future projects by 
MassDOT (highway or 


MassDOT has further evaluated the BTD Tow Lot, 
Beacon Park Yard, Readville - Yard 2 and Widett 


Cake ee Seas Fall service), Circle layover facility sites as described in DEIR 
anticipated future Amtrak ; 
‘ . ; : : Section 3.6. 
service, projects identified in 
State and local planning 
documents, or development 
rights vested to Harvard 
University 
Verify presence of wetland 
resource areas and assess DEIR Section 4.2 documents compliance with 
C-01.20 MEPA consistency with performance Massachusetts Coastal Zone Management (CZM) 
standards as established by MA | Policies.. 
Wetlands Protection Act. 
This information is provided in DEIR Section 4.3 
C-01.21 MEPA Include Federal Consistency and Appendix 6 - Coastal Resources Technical 
: Assessment in DEIR. Report documents compliance with Chapter 91 
licensing criteria. 
Include conceptual design plans 
and graphics providing Chapter 
a bjuniceichonalier itera and DEIR Section 4.3 and Appendix 6 - Coastal 
demonstrate how each project R Technical R + di Chapter 91 
C-01.22 MEPA alternative will meet Chapter 91 | . ee ee 
‘ : we) jurisdictional material and demonstration of 
licensing criteria for water- : 
compliance. 
dependent and nonwater- 
dependent uses. Identify existing 
licenses. 
Meet with MassDEP Waterways 
C-01.23 MEPA program to ensure that the A meeting was held on June 12, 2014 with CZM and 
, appropriate level of information | MassDEP to review Chapter 91 requirements. 
is provided. 
Work with City of Boston and The BRA has initiated the South Station planning 
C-01.24 MEPA CZM to determine requirements | process relative to Fort Point Channel Downtown 
‘ of Phase 2 of the Municipal MHP. MassDOT will coordinate with BRA in 
Harbor Plan (MHP). regards to the South Station Master Plan. 
Report on status of MHP 
planning process, including DEIR Section 4.3 describes historic master planning 
C-01.25 MEPA historic master planning efforts, | efforts relative to Fort Point Channel Downtown 
location and terms of Phase I MHP. 
and Phase 2 MHPs. 
Ine ae ue S bs navennt Any The results of the quantitative wind analysis are 
C-01.26 MEPA Win ane ysis ocusinieoy addressed in DEIR Section 4.3 and included in 


potential wind impacts to new 
and existing open spaces. 


Appendix 6 - Coastal Resources Technical Report. 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 9-235 


Chapter 9 — Response to Comments on the ENF 


Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Include shadow impact analysis 
for each development 


Draft Environmental Impact Report 


Response 


The results of the shadow impact assessment for 
each development alternative are included in DEIR 


Cae MERE alterianye; : neluging Section 4.3 and in Appendix 6 - Coastal Resources 
Transportation Only : 
Technical Report. 
Improvements. 
Notes that the SSX project is a 
critical piece of infrastructure for 
C-01.28 MEPA City of Boston and Region, and | Comment acknowledged. 
key operation of the Northeast 
Corridor (NEC). 
Discuss how South Station 
terminal and layover facilities 
will be designed to address sea- 
level rise and flooding impacts, 
including impacts to public DEIR Chapter 5 presents considerations for facility 
C-01.29 MEPA spaces, water and wastewater design that will be further evaluated as design 
infrastructure, stormwater progresses. 
management, track operations. 
Assume 2-foot sea level rise. 
Consider adaptation strategies 
previously presented. 
Discuss project's compliance The project's compliance with the provisions of 301 
C-01.30 MEPA with Public Benefit CMR 13.00 regarding Public Benefit Determinations 
: Determination, per 301 CMR for work in landlocked tidelands is provided in 
13.00. DEIR Chapter 7. 
Discuss how South Station 
Terminal and layover facility 
nue wa Be desiened oe ‘ DEIR Section 4.5 provides a discussion of potential 
compliance with MassDEP's : ae 
stormwater BMPs for each site and the project's 
Stormwater Management : : 
; f : : compliance with the MassDEP Stormwater 
C-01.31 MEPA Regulations, including analysis ioe f : . 
Standards. Additional details are provided in 
of flow rates and volumes, f : 
Appendix 7 - Water Quality and Stormwater 
proposed Best Management Technical Rehor: 
Practices (BMPs), low impact meee 
design stormwater management 
techniques. 
DEIR Section 4.5 provides a discussion of potential 
: ‘ stormwater BMPs for each site and the project's 
Include narrative and graphic of : 5 
C-01.32 MEPA Scisineand pieposed tonn drainage systems with the MassDEP Stormwater 
, Acinace ecient Standards. Additional details are provided in 
Be Sy , Appendix 7 - Water Quality and Stormwater 
Technical Report. 
DEIR Section 4.5 provides a discussion of potential 
Discuss BMPs to be stormwater BMPs for each site and the project's 
C-01.33 MEPA implemented within proposed drainage systems with the MassDEP Stormwater 
, parking areas for managing and_ | Standards. Additional details are provided in 
treating stormwater discharges. Appendix 7 - Water Quality and Stormwater 
Technical Report. 
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Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Provide estimates of water usage 
and wastewater generation for 


Chapter 9 — Response to Comments on the ENF 


Response 


DEIR Section 4.6 provides water usage and 


C-01.34 MEPA South Station and layover wastewater generation estimates for all of the project 
facilities, including specific uses | elements. 
and location. 

Confirm availability of water 
and sewer capacity for each Appendix 8 - Water and Wastewater Technical 
C-01.35 MEPA alternative, including identifying | Report discusses the water and sewer capacity for 
, if additional mains will be each project element. MassDOT has coordinated 
required for the project's with BWSC and MWRA on utility connections. 
components. 
Limit or eliminate project 
C-01.36 MEPA demand for irrigation, around DEIR Section 4.6 and Chapter 5 address project 
: South Station and Dorchester goals to limit or eliminate irrigation. 
Avenue. 
Provide narrative and graphic of 
wastewater system for station 
and layover facility alternatives 
fronr point obonein gs ge oF DEIR Section 4.6. and Appendix 8 - Water and 
treatment/discharge, including ‘ 

C-01.37 MEPA demonstration that Changés to Wastewater Technical Report address the proposed 
Sau ee can a ouieille Hill vel wastewater systems and compliance with Federal 
affect compliance with Federal and State permitting requirements. 

Court mandates, NPDES 

permits, and BWSC and MWRA 

regulations and requirements. 

Coordinate with MWRA and 

BWSC to ensure consistency A coordination meeting was held on February 7, 

C-01.38 MEPA with applicable requirements and | 2014 with BWSC and MWRA; coordination is 
maximum benefits to overall ongoing through the preparation of the DEIR. 
system. 
Discuss compliance with 

C-01.39 MEPA MassDEP's Infiltration/Inflow DEIR Section 4.6 and Appendix 8 - Water and 

, (I/I) policy and BWSC's Wastewater Technical Report address compliance. 

policies. 
Prepare Traffic Impact and 
Access Study, examining 
existing, interim 2025, and DEIR Section 4.8 provides an overview of the 
future 2040 No Build and Build | Traffic Impact and Access Study for existing, 2025, 

C-01.40 MEPA alternative conditions, and using | and 2035 conditions for the No Build and Build 


Boston Transportation 
Department and Central 
Transportation Planning Staff 
(CTPS) data and methodologies. 


Alternatives. Appendix 9 — Traffic Analysis 
Technical Report provides the detailed analysis. 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 9-237 


Chapter 9 — Response to Comments on the ENF Draft Environmental Impact Report 


Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Response 


Include narrative and graphic of 
anticipated modifications to 
existing roadway network 
associated with each alternative 
at South Station and/or layover 


DEIR Chapter 3 and Section 4.8 provide an 
overview of each alternative's anticipated 


Cae MEE facilities, including modifications to the existing roadway network and 
modifications to State Highway | mitigation measures. 
Layout, South Station Bus 
Terminal ramps. Include 
mitigation measures. 
Describe bus, taxi, and "kiss and 
ride" accommodations around Appendix 9 — Transit Capacity Technical Report 
South Station vicinity, including | provides the detailed analysis of bus, taxi, and drop- 
C-01.42 MEPA : ; ; : We : Deeg 
measures to avoid conflicts with | off/pick-up activity along with mitigation measures 
bus operations, pedestrians, to avoid conflicts. 
bicycles. 
Continteprovision ter Sepanded DEIR Section 4.8 and Appendix 9 7 Traffic Analysis 
Mee, Technical Report provide an overview of the 
Hubway facilities at South =e wae . 
C-01.43 MEPA : : Hubway facility utilization and a commitment to 
Station under each Build : 
: allow for an expanded South Station Hubway 
alternative. ; 
location as demand warrants. 
Provide narrative and graphic of 
reopened Dorchester AVEO, DEIR Section 4.8 and Appendix 9 — Traffic Analysis 
including impacts and . : : 
; Bb ace Technical Report provide an overview of reopened 
C-01.44 MEPA connections to transit, private : aes f : 
: ‘ Dorchester Avenue including illustrations of typical 
vehicle, bus, pedestrians, tae 
bicycles, Harborwalk, and ‘ 
adjacent neighborhoods. 
C-01.45 MEPA Comply with City of Boston's DEIR Chapter 5 discusses how the SSX project 
, Complete Streets Initiative. complies with the City of Boston Complete Streets. 
Provide analysis of impacts of DEIR Section 4.7 and Appendix 9 — Ridership 
rail ridership upon existing and Forecasting Technical Report summarize the 
future MBTA subway and bus analysis of potential SSX project-related impacts to 
C-01.46 MEPA route capacity, including effects | MBTA public transportation vehicle loading and to 
to MBTA operations within station capacity at South Station, Park Street, 
South Station and downtown Downtown Crossing, Government Center, and State 
MBTA subway stations. Street. 
Consider design The street-level concepts associated with the SSX 
C-01.47 MEPA recommendations from project were all developed using MassDOT and the 
; WalkBoston to accommodate City of Boston's Complete Streets Guidelines, as 
increased pedestrian volumes. presented in DEIR Chapter 5. 
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Certificate 
Comment 
# 
(C-XX) 


Name 


C-01.48 MEPA 


Summary of Comment 


Discuss planning and funding 
status of NSRL project and 
discuss how the SSX project will 
be designed to not preclude 
future construction of the NSRL 
project. 


Chapter 9 — Response to Comments on the ENF 


Response 


MassDOT is not currently pursuing the design or 
construction of any underground rail infrastructure 
connecting North and South Stations. Due to 
changes in the physical nature of the corridor since 
the construction of the Central Artery Project, as 
well as new assumptions regarding staging, 
construction and costs since the last formal 
assessment was made, MassDOT believes that the 
goals of the project can be mostly accomplished by 
more modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the South 
Station Expansion project continues to commit to 
expanding South Station in such a way that the goals 
of the project can be met without eliminating the 
potential for future underground infrastructure, such 
as tunnel portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate (EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but also 
asserting and acknowledging the MBTA's lack of 
financial capacity to execute the project. At this 
time, MassDOT believes that many of the capacity- 
expansion objectives associated with the 
construction of an underground north/south rail 
connection can be realized by the expansion of 
South Station for significantly less cost. In addition, 
MassDOT is currently prioritizing the advancement 
of projects in areas of the Commonwealth currently 
lacking, or underserved by, rail - particularly the 
South Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of enhancing 
future passenger rail infrastructure along the 
Northeast Corridor - and is working now to plan and 
design an expanded South Station to help support 
those enhancements - it is not currently in a position 
to endorse extensive underground infrastructure that 
it does not believe to be necessary to reap 
meaningful benefits for passenger rail transportation 
in the Commonwealth or along the Northeast 
Corridor. In the future, a project this large might be 
best pursued through a regional effort in the 
Northeast or through a federal process. Nevertheless, 
the commitment to protecting potential underground 
connection alternatives remains a goal of the South 
Station Expansion project. 
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Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Provide data on traffic 
associated with layover 


Draft Environmental Impact Report 


Response 


Appendix 9 — Traffic Analysis Technical Report 


cu Mere facilities, including vehicle provides data on the layover facilities street traffic. 
access. 
Provide traffic-related project 
mitigation measures, such as DEIR Section 4.7 and Appendix 9 — Traffic Analysis 
intersection improvements, Technical Report include details on traffic-related 
pedestrian and bicycle facility project mitigation measures, such as intersection 
C-01.50 MEPA upgrades, implementation of a improvements, pedestrian and bicycle facility 
Transportation Demand upgrades, implementation of a Transportation 
Management (TDM) Program, Demand Management (TDM) Program, including a 
including a review of MassDEP | review of MassDEP recommended TDM measures. 
recommended TDM measures. 
DEIR Section 4.7 and Appendix 9 — Pedestrian 
Analysis Technical Report include details on 
Provide parking analysis, measures taken to reduce parking. Consultations 
C-01.51 MEPA including assessment of with City of Boston officials resulted in parking 
; measures to reduce structured ratios that were substantially lower than the ratios 
parking. for the area established by the Boston Transportation 
Department - resulting in minimal additional parking 
associated with Build Alternative 2 and 3. 
yaude Fesults pinolse aud Appendix 11 - Noise and Vibration Technical 
vibration impact analysis for : ae 
South Station and layover Report presents the results of the noise and vibration 
C-01.52 MEPA iat, ae Sa. analyses at South Station and the three proposed 
facility sites, providing existing fa ot : : 
and design year Build layover facility sites (Widett Circle, Beacon Park 
; Yard, and Readville — Yard 2). 
alternatives. 
Propose abatement measures to 
mitigate impacts that exceed 
applicable criteria, including 
anti-idling regulations, and 
copumen! DME ® caval to Ot DEIR Chapter 6 addresses Construction BMPs and 
more stringent than those sates Aslaai ti-idli 
C-01.53 MEPA currently used at layover TM ga tlon irae ds ures, Ane Uae ane ne ‘ 
ficilities alone the commmiliter regulations that will be implemented through project 
; eet construction. 
rail. Include feasibility 
assessment of potential 
mitigation measures, phasing 
plan, and identification of 
responsible parties. 
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Draft Environmental Impact Report 


Certificate 
Comment 
# 
(C-XX) 


Name 


Summary of Comment 


Discuss locomotive 
technologies, including Amtrak 
or MBTA equipment upgrades 


Chapter 9 — Response to Comments on the ENF 


Response 


Due to the benefits that an electrified rail network 
could offer, MassDOT holds the position that any 
new construction and expansion of the commuter 
rail system should not preclude the possibility of 
electrification in the future. As part of the plans for 
the South Station Expansion project, clearance and 
right-of-way designs will be carried out so that they 
will be able to accommodate electrification in the 
future. With the current financial and logistical 


C-01.54 MEPA that could produce air quality limitations, however, MassDOT is not currently 
ae ae Sten of | planning any system-wide electrification processes 
ee ee eee now or in the foreseeable future. 
facilities at layover facility sites. 

Plug-in facilities (shore power) currently exist at 
Readville - Yard 2. All layover facilities proposed as 
part of the SSX project will include plug-in facilities 
as discussed in DEIR Section 4.9.2 and Appendix 10 
- Air Quality Technical Report. 
Provide regional emissions 
inventory as part of air quality 
C-01.55 MEPA analysis, for existing and 2040 DEIR Section 4.9 and Appendix 10 - Air Quality 
; No Build, Build and Build with Technical Report address air quality. 
Mitigation alternatives, 2025 
Interim. 
bei plea ae MassDOT met with MassDEP to review the air 
y ; : quality protocol was June 4, 2014. Based on the 
C-01.56 MEPA methodology for the air quality eet: WESSDEP Abptoved nea aualik 
analysis regional emissions & PP ae 
h 
fees assessment approach. 
y. 
Consider expanding the regional 
C-01.57 MEPA emission inventory pollutants to | DEIR Section 4.9 and Appendix 10 - Air Quality 
, include air toxics, diesel PM, Technical Report address emission inventory. 
and ultrafine particulates. 
Provide localized microscale 
assessment of CO hotspot, or ‘ ; . . 

C-01.58 MEPA intersection analysis for South ae 7 ee Ew) oo ee a Cualiy 
Station site and four potential cle RN a Pots. 
layover facility sites. 

C-01.59 MEPA Dist sea eesutes to Dae DEIR Section 4.9 addresses idling policy. 
vehicle idling time. 

Discuss mitigation measures to ‘ ‘ ; ; 
ae ; DEIR Section 4.9 and Appendix 10 - Air Quality 
te MEPs piss potential air quality Technical Report address mitigation measures. 
impacts. 
Provide Greenhouse Gas (GHG) 
analysis for each alternative for | DEIR Section 4.11 and Appendix 12 - Greenhouse 
C-01.61 MEPA two scenarios: Base case and Gas Emissions Technical Report address the GHG 


Build with Improvements 
condition. 


analysis for the alternatives. 
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Certificate 
Comment 
# 
(C-XX) 


C-01.62 


Name 


MEPA 


Summary of Comment 


Meet with MEPA office, Mass 
Department of Energy 
Resources, and MassDEP to 
confirm modeling assumptions 
and methodologies. 


Draft Environmental Impact Report 


Response 


Meeting conducted on November 26, 2013 to 
confirm modeling assumptions. 


C-01.63 


MEPA 


Demonstrate that the SSX 
project can meet the Stretch 
Energy Code requirements. 


DEIR Section 4.11 and Appendix 12 - Greenhouse 
Gas Emissions Technical Report address the Stretch 
Energy Code requirements. 


C-01.64 


MEPA 


Demonstrate that the SSX 
project elements are LEED 
certifiable. 


DEIR Section 4.11 and Appendix 12 - Greenhouse 
Gas Emissions Technical Report address goals to 
reach LEED certification. 


C-01.65 


MEPA 


Provide types of modeling 
software and emissions factors 
utilized in GHG calculations, 
including energy modeling 
software to quantify projected 
energy use from stationary 
source and energy consumption 
and mobile source modeling 
software to predict 
transportation-related emissions. 


DEIR Section 4.11 and Appendix 12 - Greenhouse 
Gas Emissions Technical Report address energy 
modeling software. 


C-01.66 


MEPA 


Document means to mitigate 
damage to environment to 
maximum extent possible by 
providing modeling printouts for 
each alternative and emission 
tables comparing Base Case 
emissions with Build with 
Improvements Condition; 
additional, nonquantifiable GHG 
reductions; TDM measures for 
alternatives; and GHG emission 
reductions associated with other 
mitigation measures. 


DEIR Section 4.11 and Appendix 12 - Greenhouse 
Gas Emissions Technical Report address modeling 
scenarios and means to mitigate environmental 
damage. 


C-01.67 


C-01.68 


MEPA 


MEPA 


Use United States Energy 
Information Administration 
(EIA) Commercial Buildings 
Energy Consumption Survey 
(CBECS) Energy Use Index 
(EUI) values for modeling Base 
Case and Build with 
Improvements scenarios. 
Provide Draft Tenant Manual 
with focus on sustainability and 
energy efficiency, including 
strategies that could be adopted 
as part of private development 
agreements. 


DEIR Section 4.11 and Appendix 12 - Greenhouse 
Gas Emissions Technical Report address codes and 
indices used for the GHG analysis for each 
alternative. 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses the Draft Tenant Manual. 
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Draft Environmental Impact Report Chapter 9 — Response to Comments on the ENF 


Certificate 
Comment 
# 
(C-XX) 


Name Response 


Summary of Comment 


Include renewable energy 
evaluation in GHG analysis, 
including use of window, solar 


DEIR Section 4.11 and Appendix 12 - Greenhouse 


C-01.69 MEPA : Gas Emissions Technical Report address renewable 

or photovoltaic (PV) panels, : 

geothermal power, purchase of cnerey evalu: 

green power. 

Include separate feasibility 

analysis of ground-mounted or DEIR Section 4.11 and Appendix 12 - Greenhouse 
C-01.70 MEPA building-mounted PV systems to | Gas Emissions Technical Report address PV systems 

offset electric demand or for hot- | analyzed. 

water heating. 

Assess GHG emissions DEIR Section 4.11 and Appendix 12 - Greenhouse 
C-01.71 MEPA associated with project-related Gas Emissions Technical Report address GHG 

wastewater. emissions related to wastewater. 

uaa Daa oo d DEIR Section 4.11 and Appendix 12 - Greenhouse 
C-01.72 MEPA a pees eae ie : Gas Emissions Technical Report address GHG 

APY RRS 8 impacts due to vehicles. 

Include assessment of GHG 

ee ae ie DEIR Section 4.11 and Appendix 12 - Greenhouse 
C-01.73 MEPA pues ineluaing en Gas Emissions Technical Report address GHG 

operations, idling at South ; . 

: mtis impacts due to mobile sources. 

Station and layover facilities, 

and vehicular traffic. 

Include results of consultations DEIR Section 4.12 and Appendix 13 - Historic and 
C-01.74 MEPA conducted with Massachusetts Architectural Resources Technical Report address 

Historic Commission (MHC). consultations conducted. 

Si dese heaper anton oF DEIR Section 4.12 and Appendix 13 - Historic and 
C-01.75 MEPA potentiall : affected by proleetto Architectural Resources Technical Report address 

include Widett Circle. exiting condinons, 

Identify Area of Potential Effect | Appendix 13 - Historic and Architectural Resources 
C-01.76 MEPA (APE) for historic and Technical Report identifies the APE for historical 

archaeological resources. and archaeological resources. 

ioe potential venual, DEIR Section 4.12 and Appendix 13 - Historic and 
C-01.77 MEPA gunosphene acd Piyeical EHEC Architectural Resources Technical Report address 

of development alternatives on eat 

; ; project impacts. 

surrounding properties. 

Consider effect of proposed DEIR Sections 4.10.1, 4.12.1, and 6.3.2 and 
C-01.78 MEPA demolition of USPS facility and | Appendix 13 - Historic Architectural Resources 

, construction-related vibration on | Technical Report address construction-related 

South Station Headhouse. vibration impacts. 

Evaluate potential effects of DEIR Section 4.12 and Appendix 13 - Historic 
C-01.79 MEPA layover facilities on nearby Architectural Resources Technical Report address 

historic properties. project impacts. 

Work witli MAC: Boston On August 19, 2014 MassDOT received a letter 

LandmarkeCommiteion ata from MHC concurring with the identification and 
C-01.80 MEPA evaluation findings presented in Appendix 13. 


South Station Expansion 


others to develop mitigation 
measures. 
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throughout the project. 
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Draft Environmental Impact Report 


Certificate 
a Name Summary of Comment Response 
(C-XX) 
Summarize results of Phase I 
Environmental Site Assessments 
(ESAs) prepared for South DEIR Section 4.14 and Appendix 14 — Site 
C-01.81 MEPA Station, USPS facility, and Contamination and Hazardous Materials Technical 
; layover facility sites, including Report address site contamination and hazardous 
MCP-regulated conditions and materials. 
recommendations for a future 
Phase II ESA. 
peu how MCP reeulaied DEIR Section 4.14 and Section 6.6 and Appendix 14 
C-01.82 MEPA condivions may pact — Site Contamination and Hazardous Materials 
Cons mucHon tCuniques Ot Technical Report address MCP regulations 
potential site infrastructure. eae aa 8 ; 
ei ny Pies ae rete DEIR Section 4.14 and Appendix 14 — Site 
C-01.83 MEPA BOTA BEG De ZAbelOUs Waste Contamination and Hazardous Materials Technical 
mitigation at South Station and i : . 
iB + facility sit Report address compliance with permits. 
yover facility sites. 
Consult with MassDEP's 
comments regarding regulator . , 5 
C-01.84 MEPA requitemen hada ‘i 35 ae 54 DEIR Section 6.4 describes the Construction 
eanae : Management Plan. 
mitigation measures during 
construction. 
Discuss MassDOT's 
construction/demolition-related : : 
C-01.85 MEPA recycling goals and compliance DEIR Nap ped Chapter Gsciss recycling 
anak the Maseashusets Solid initiatives to be taken throughout the SSX project. 
Waste Master Plan goals. 
Describe construction-period 
impacts and provide draft 
C-01.86 MEPA Construction Management Plan | DEIR Section 6.4 describes the Construction 
‘ (CMP) to demonstrate mitigation | Management Plan. 
of impacts, including permitting 
requirements. 
Develop staging and 
construction period access plan 
C-01.87 MEPA for rail, transit, Bus and meigi in DEIR Section 6 addresses various staging plans 
‘ collaboration with the City of , 
Boston, Amtrak, MBTA and 
landowners. 
Identify erosion and 
sedimentation control BUMPS 
in CMP, implemented and DEIR Section 4.5 and Appendix 7 - Water Quality 
C-01.88 MEPA maintained in accordance with and Stormwater Technical Report discuss the 
: NPDES General Permit proposed consistency with the NPDES Construction 
requirements and the project General permit. 
Stormwater Pollution Prevention 
Plan (SWPPP). 
C-01.89 MEPA sf inieinnae era OT's DEIR Section 5.2 discusses how the SSX project 
GreenDOT Policy directive. complies yar Oren OT 
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Draft Environmental Impact Report Chapter 9 — Response to Comments on the ENF 


Certificate 
Comment 
# 
(C-XX) 


Name Summary of Comment Response 


Recommends use of recycled 


C-01.90 MEPA materials in pavement, per DEIR Chapter 5 and Chapter 6 discuss recycling 
; MassDOT's Construction Best initiatives to be taken throughout the SSX project. 
Practices. 
Include Draft Section 61 : : : 
C-01.91 MEPA Findings and surmany of DEIR Section 8.2 addresses Section 61 findings and 


oe oe Section 8.3 addresses mitigation measures. 
mitigation measures. 


Provide self-certification 
C-01.92 MEPA regarding compliance with GHG 
emissions reduction measures. 
Include copy of Secretary's 
Certificate on ENF and copy of 
each comment letter with direct 
responses. 

Circulate the DEIR to parties 
who commented on the ENF, 
State agencies from which 
permits are required, and in 
accordance with 301 CMR 
11.16. Provide copies of DEIR 
to DOER and Boston Library 
branches. 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses reduction measures. 


C-01.93 MEPA Included as DEIR Section 9.1. 


C-01.94 MEPA DEIR Chapter 10 includes a circulation list. 
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Chapter 9 — Response to Comments on the ENF Draft Environmental Impact Report 


Table 9-2—Public Officials/Agencies/Facilities 
Letter 


a Summary of Comments Response 
XX) 
Notes concerns about MassDOT is not currently pursuing the design or 
failure to include NSRL in construction of any underground rail infrastructure 
P-01.1 plans. Supports SSX connecting North and South Stations. Due to changes in 
project, but must include the physical nature of the corridor since the construction 
NSRL. of the Central Artery Project, as well as new assumptions 


regarding staging, construction and costs since the last 
formal assessment was made, MassDOT believes that the 
goals of the project can be mostly accomplished by more 
modest and incremental efforts, such as the expansion of 
South Station. Nevertheless, the South Station Expansion 
project continues to commit to expanding South Station 
in such a way that the goals of the project can be met 
without eliminating the potential for future underground 
infrastructure, such as tunnel portals and station 
locations. 


In 2003, a project termed the "North-South Rail Link" 
received a Secretary’s Certificate(@EOEA No. 10270) 
confirming its compliance with the Massachusetts 
Environmental Policy Act, but also asserting and 

: acknowledging the MBTA's lack of financial capacity to 
eae execute the project. At this time, MassDOT believes that 
P-01 Massachusetts : many of the capacity-expansion objectives associated 

with the construction of an underground north/south rail 

eu Nortolle Notes that many public and | Connection can be realized by the expansion of South 
P-01.2 District private sector leaders Station for significantly less cost. In addition, MassDOT 
support the NSRL. is currently prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, or 
underserved by, rail - particularly the South Coast and 
Worcester, which can be achieved through the South 
Station Expansion project. 


While MassDOT is strongly in favor of enhancing future 
passenger rail infrastructure along the Northeast Corridor 
- and is working now to plan and design an expanded 
South Station to help support those enhancements - it is 
not currently in a position to endorse extensive 
underground infrastructure that it does not believe to be 
necessary to reap meaningful benefits for passenger rail 
transportation in the Commonwealth or along the 
Northeast Corridor. In the future, a project this large 
might be best pursued through a regional effort in the 
Northeast or through a federal process. Nevertheless, the 
commitment to protecting potential underground 
connection alternatives remains a goal of the South 
Station Expansion project. 
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Draft Environmental Impact Report 


Letter 


P-02 


P-02.1 


P-02.2 


P-02.3 


P-02.4 


P-02.5 


Representative 
Elaine C. 
O'Brien, 
Connecticut 61st 
Assembly 
District 


Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Notes that Massachusetts 
supports Inland Route 
service to New York via 
Worcester, Springfield, 
Hartford and New Haven. 


Response 


Comment acknowledged. 


Notes that Massachusetts' 
acquisition of trackage 
rights from CSX and 
relocation of CSX from 
Boston to Worcester will 
allow for development of 
multi-track service in 
western rail corridor. 


Comment acknowledged. 


Expresses concern with 
proposal to place layover at 
Beacon Park Yard which 
could constrain 
development of multi-rail 
West Station and clog 
corridor. 


Notes need for CSX 
Allston Rail Yard (Beacon 
Park Yard) to be replaced 
with a multitrack New 
West Station to provide 
service from the west to 
North Station and South 
Station. 


MassDOT intends to utilize Beacon Park Yard as a 
preferred location to the west, to provide a more- 
balanced mix of layover sites west and south of South 
Station. MassDOT is continuing to evaluate the 
Widett and Readville Alternatives to provide a 
layover facility south of South Station. MassDOT is 
simultaneously performing environmental review of 
the I-90 Allston Interchange project, which is located 
in an area that includes the Beacon Park Yard rail site 
and I-90 (the Massachusetts Tumpike). The 
Interchange project is examining how to best realign 
the transportation assets in this area while also 
addressing significant structural needs; highway 
operational changes (the introduction of All- 
Electronic Tolling); the construction of a commuter 
rail station; and the introduction of significant off- 
road multimodal connections throughout the area. 
MassDOT has determined that it is appropriate to 
consider these potential transportation changes under 
a single environmental review process. Therefore, 
MassDOT plans to continue environmental review of 
the Beacon Park Yard site as a layover facility as part 
of the I-90 Allston Interchange project’s 
environmental review. An ENF for that project is 
anticipated to be filed with the Secretary of EEA in 
late 2014 concurrent with this DEIR. 


Recommends location of 
layover facilities closer to 
South Station and not along 
the western corridor. 


DEIR Section 3.6 addresses the layover alternatives 
analysis, which presents the assessment of layover 
sites reviewed. 
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P-03 


P-03.1 


Massachusetts 
Division of 
Marine Fisheries 


Summary of Comments 


Notes that South Station 
and USPS facility are 
adjacent to Fort Point 
Channel, which contains 
habitat for winter flounder 
and refuge for migrating 
diadromous fish. Due to no 
work in the waterway, there 
are not resource concerns. 


Draft Environmental Impact Report 


Response 


Comment acknowledged. 


P-04.1 


P-04.2 


P-04.3 


P-04.4 


P-04.5 


Massachusetts 
Department of 
Environmental 
Protection — 
NERO 


Requires sewer 
extension/connection 
permit due to the proposed 
increase in wastewater 
flows of more than 50,000 


gpd. 


DEIR Section 1.8 addresses the permits required as 
part of this project. 


Requires infiltration/inflow 
mitigation for sewer 
connection permits for 
projects exceeding 15,000 
gpd where a project 
exceeds any MEPA 
threshold for an EIR or if 
the project presents a 
significant risk. 


Appendix 8 - Water and Wastewater Technical 
Report addresses infiltration/inflow mitigation. 


Requests meeting with 
MassDOT and City to 
develop I/I mitigation plan. 


Meeting held with BWSC and MWRA on February 7, 
2014. DEIR Section 4.6 and Appendix 8 - Water and 
Wastewater Technical Report address 1/I. 


Notes that permitability of 
alternatives to be 
determined based on 
specific uses, layout, 
design, public benefits 
associated with proposal. 


DEIR Chapter 3 includes the alternatives analysis and 
Chapter 7 includes the public benefits review. 


Notes that Build 
Alternatives 2 and 3 are 
likely to involve more 
complicated permitting 
issues, and that while a 
Chapter 91-compliant 
alternative (Alternative 2) 
may be possible, it is also 
possible that an amendment 
to Municipal Harbor Plan 
may be required should site 
constraints associated with 
infrastructure component 
preclude compliance with 
all regulatory requirements. 


DEIR Section 4.3 describes the project alternatives 
compliance with Chapter 91 and identifies the need 
for Alternative 3 — Joint/Private Development 
Maximum Build to be approved in the context of an 
approved Municipal Harbor Plan. 
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Draft Environmental Impact Report 


P-04 


P-04.6 


P-04.7 


P-04.8 


P-04.9 


p- 
04.10 


p- 
04.11 


p- 
04.12 


04.13 


Massachusetts 
Department of 
Environmental 
Protection — 
NERO 


South Station Expansion 
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Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Encourages consideration 
and commitment of 
renewable energy and 
energy efficiency measures 
in DEIR. 


Response 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses renewable resources. 


Requires Greenhouse Gas 
(GHG) analysis, including 
modeling GHG emissions 
associated with water and 
wastewater treatment, due 
to projected water use of 
more than 300,000 gpd. 
Requires GHG mesoscale 
analysis for air quality of 
future No Build, Build, and 
Build with Mitigation once 
Build Alternative is 
selected 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses the GHG analysis of water use. 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses air quality. 


Requires evaluation of trip 
reduction and management 
and mitigation of project- 
related traffic, including 
roadway improvements, 
transportation demand 
management, progressive 
parking management. 


DEIR Section 4.8 and Appendix 9 — Traffic Analysis 
Technical Report provide details on trip reduction and 
mitigation measures. 


Recommends a list of 12 
air quality mitigation 
measures for consideration. 


Recommends construction- 
period diesel emission 
mitigation. 


Requires discussion of 
compliance with MA Idling 
Regulation. 


Encourages incorporation 
of construction & 
demolition (C&D) 
recycling. 


Appendix 12 - Greenhouse Gas Emissions Technical 
Report addresses air quality and mitigation measures. 


DEIR Section 4.9 and Appendix 10 - Air Quality 
Technical Report - Section 7 address diesel emission 
mitigation. 


DEIR Section 4.9 addresses idling policy. 


DEIR Chapter 5 and Chapter 6 discuss recycling 
initiatives to be taken throughout the SSX project. 
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P-04 


p- 
04.14 


p- 
04.15 


p- 
04.16 


p- 
04.17 


p- 
04.18 


p- 
04.19 


p- 
04.20 


p- 
04.21 


p- 
04.22 


Massachusetts 
Department of 
Environmental 
Protection — 
NERO 


Summary of Comments 


Requires compliance with 
Solid Waste and Air 
Pollution Control 
regulations. 


Draft Environmental Impact Report 


Response 


DEIR Chapter 5 and Chapter 6 discuss recycling 
initiatives to be taken throughout the SSX project. 


Identifies disposal/handling 
regulations associated with 
asphalt, brick and concrete 

(ABC) processing. 


DEIR Chapter 5 and Chapter 6 address waste 
management. 


Identifies air 
quality/emissions criteria 
associated with ABC 
processing. 


DEIR Chapter 5 and Chapter 6 address waste 
management. 


Identifies regulations 
regarding asbestos and 
asbestos-containing waste 
material. 


DEIR Chapter 6 addresses hazardous/impacted 
materials. 


Requires mitigation 
measures to alleviate dust, 
noise, and odor nuisance 
conditions during 
demolition. 


DEIR Chapter 6 addresses construction mitigation. 


Requests commitment to 
source reduction and 
innovative recycling of 
waste stream. 


Notes that integrating 
reduction, recycling, and 
recycled products at an 
early design stage enables 
effective waste diversion 
programs. 


Identifies several 
organizations that provide 
information and technical 
assistance on incorporating 
recycling and source 
reduction into design. 


DEIR Chapter 5 and Chapter 6 discuss recycling 
initiatives to be taken throughout the SSX project. 


Directs that treatment of 
contaminated soil and 
groundwater be conducted 
under the provisions of 
M.G.L. Chapter 21. 


DEIR Section 4.3 addresses requirements related to 
M.G.L. Chapter 91. 


October 2014 
Page 9-250 


South Station Expansion 
Massachusetts Department of Transportation 


Draft Environmental Impact Report Chapter 9 — Response to Comments on the ENF 


Letter 


Summary of Comments Response 


Directs that building 
P- renovation/construction DEIR Section 6.3 addresses construction 
04.23 address potential indoor air | impacts/mitigation. 

impacts. 


Refers to Mass 
Contingency Plan 
requirements regarding 
construction activities at 
disposal sites. 


DEIR Section 6.3 addresses construction 
04.24 | Massachusetts impacts/mitigation. 
Department of 
P-04 Environmental 


Protection - : 
p- NERO Specifies requirements for 


utility installations in 
contaminated areas. 


DEIR Section 6.4 addresses construction management 
plan. 


Provides air quality DEIR Section 4.10 assesses requirements associated 
requirements for boiler with air quality permitting. Permit requirements will 


er installation. be finalized as design advances. 


Supports SSX project as it 
will enhance the 
Commonwealth's public 
Massachusetts transportation system, 
Office of Coastal | increase access to and 
Zone along waterfront, and 
Management activate the last remaining 
privatized portion of Fort 
Point Channel (Dorchester 
Avenue). 


P-05 P-05.1 Comment acknowledged. 
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Chapter 9 — Response to Comments on the ENF 


P-05 


P-05.2 


P-05.3 


P-05.4 


Massachusetts 
Office of Coastal 
Zone 
Management 


Summary of Comments 


Notes that the 2004 
Secretary's Decision on 
Phase 2 of the Fort Point 
Downtown Waterfront 
Municipal Harbor Plan 
(MHP) anticipates an 
amendment to the MHP to 
provide for South Station 
track expansion and 
development at USPS site. 
The Secretary's guidance 
for master planning effort 
should address public 
access to waterfront open 
space along Fort Point 
Channel, pedestrian links to 
waterfront from inland 
open space areas, detailed 
network plan for Facilities 
of Public Accommodation, 
including Special Public 
Destination Facilities. 


Draft Environmental Impact Report 


Response 


DEIR Section 4.3 describes the project's substantial 
net benefits to public waterfront access along Fort 
Point Channel. 


Requests that SSX project 
address current and project 
flood level increases and 
sea level rise over project 
life, evaluating at a 
minimum impacts of 2 feet 
of sea level rise. 

Notes that SSX may be 
subject to CZM federal 
consistency review and 
must be consistent with 
CZM's enforceable 
program policies. 


DEIR Section 5.4 addresses the flood level increases 
associated with sea level rise. 


DEIR Section 4.4 provides an analysis of the project's 
consistency with federal programs as administered 
through the CZM. 


P-06.1 


P-06.2 


October 2014 
Page 9-252 


Massachusetts 
Historical 
Commission 


Requires that any changes 
to the South Station Air 
Rights Project (EEA No. 
3205/9131) be subject to 
consultation with MHC 
under terms of existing 
Memorandum of 
Agreement (MOA) for 
project. 


Any changes to the South Station Air Rights Project 
will be reviewed in consultation with the MHC under 
the terms of the existing MOA for that project. 


There is no archaeological resources potential on the 
South Station site — see Appendix 13 - Phase I 
Archaeological Reconnaissance Survey Technical 
Report, also submitted by FRA to MHC on July 3, 
2014. 


Anticipates receipt of 
FRA's identification of 
Area of Potential Effect 
(APE), historic resources, 
finding of effects. 


On August 19, 2014 MassDOT received a letter from 
MHC concurring with the identification and 
evaluation findings presented in Appendix 13. 
Coordination with these entities will continue 
throughout the project. 


South Station Expansion 
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Draft Environmental Impact Report Chapter 9 — Response to Comments on the ENF 


Summary of Comments Response 
Requests that DEIR 
Rennes, evaluntes ang DEIR Section 4.12 and Appendix 13 - Historic 
PrOpOsesIncIne OF CHeUts Architectural Resources Technical Report address 
of proposed demolition of PE nec fae aire anriee 
USPS facility; potential a as 
P-06.3 Sree on casi There is no archaeological resources potential 
Ye uses identified at the South Station site including USPS 
vibration and construction aie = : 
. : facility demolition — see Appendix 13 - Phase I 
methods; and visual, : ; 2 
: : Archaeological Reconnaissance Survey Technical 
atmospheric and physical R ; 
effects of new construction BBO. 
on historic properties. 
Potential Project impacts are described in Appendix 
P-06 rua 13 - Historic Architectural Resources Technical 
eee Requests studies on Report and in DEIR Section 4.12 
P-06.4 potential effects of layover 
: facility alternatives on There are no archaeological sites or resource potential 
nearby historic properties. identified for the layover facility alternatives — see 
Appendix 13 - Phase I Archaeological 
Reconnaissance Survey Technical Report. 
ee Sain de Existing Conditions are described in Appendix 13 — 
pear Aiente leo Historic and Architectural Resources Technical 
: Report and in DEIR Section 4.12 
P-06.5 architectural resources — 
mae anuNe eis See Appendix 13 - Phase I Archaeological 
Phase [Archaeological Reconnaissance Survey Technical Report, also 
: submitted by FRA to MHC on July 3, 2014. 
Reconnaissance Survey. 
Requires MassDOT to 
identify and remove 
existing connections of 
stormwater flows to Appendix 8 - Water and Wastewater Technical 
P-07.1 sanitary or combined Report addresses water and sewer capacity for each 
sewers and redirect these project element. 
stormwater flows to a storm 
drain system and Fort Point 
Channel discharge. 
Identifies three BWSC 
Wie keieaeiis CSO outfalls crossing by or 
P-07 Wate Hesonnces through the South Station 
Authority area, and requires 
evaluation of any changes 
to the physical 
configuration, location, Appendix 8 - Water and Wastewater Technical 
P-07.2 and/or hydraulic Report addresses water and sewer capacity for each 
performance to determine project element. 
how they may effect 
compliance with Federal 
Court mandates, regulatory 
requirements, water quality 
conditions in Fort Point 
Channel. 
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P-07 


P-07.3 


P-07.4 


P-07.5 


P-07.6 


P-07.7 


P-07.8 


P-07.9 


October 2014 
Page 9-254 


Massachusetts 
Water Resources 
Authority 


Summary of Comments 


Requests that MassDOT 
coordinate with MWRA 
and BWSC early and often 
during planning and design 
to avoid impacts and 
maximize potential benefits 
for maintaining and 
enhancing levels of CSO 
control. 


Draft Environmental Impact Report 


Response 


MassDOT has initiated on-going coordination with 
BWSC and MWRA. An initial meeting was held on 
02/07/2014. Coordination will continue through final 
design. 


Requires MassDOT to 
offset any increase in 
wastewater flow with 
stormwater inflow 
reduction, I/I removal or 
sewer separation in 
hydraulically related sewer 
systems, including 
mitigation measures in 
compliance with MassDEP 
and BWSC policies, 
regulations, requirements. 


DEIR Section 4.6. and Appendix 8 - Water and 
Wastewater Technical Report address inflow 
reduction and I/I removal or sewer separation. 


Prohibits discharge of 
groundwater to the MWRA 
sanitary sewer system. 


Requires USEPA-NPDES 
General Permit for 
Stormwater Discharges 
from construction 
activities. 

Requires MWRA Sewer 
Use Discharge Permit for 
discharge of wastewater 
from vehicle wash and/or 
maintenance operation to 
the sanitary sewer system. 


Appendix 8 - Water and Wastewater Technical 
Report addresses water and sewer capacity for each 
project element. 


DEIR Section 4.5 and Appendix 7 - Water Quality 
and Stormwater Technical Report address stormwater 
discharge permits. 


DEIR Section 4.5 and Appendix 7 - Water Quality 
and Stormwater Technical Report address stormwater 
discharge permits. 


Requires MWRA approval 
and compliance with DEP 
regulations for installation 
of gas/oil separators. 


DEIR Section 6.6 addresses MWRA. 


Requires Section 8(m) 
permit for 
construction/activities 
within or near MWRA 
easement, applicable to 
Beacon Park Yard. 


MassDOT will coordinate with MWRA during 
subsequent design phases to obtain an 8(m) permit. 
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Letter 


P-08 


P-08.1 


P-08.2 


P-08.3 


Boston Public 
Works 
Department 


Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Requests evaluation of 
impact of locating layover 
facility at BTD Tow Lot, 
with respect to existing 
Boston Public Works 
Department site and 
operations, including - 
proposed new construction. 


Disagrees with ENF's 
assessment that partial 
taking of land will allow 
PWD to maintain 
operations. 


Requests evaluation of 
takings issues, including 
PWD use of reduced area, 
construction of new 
facilities, or relocation of 
operations. 


Response 


Due to potential adverse impacts this alternative 
would present to critical city operations, the BTD 
Tow Lot as a potential layover facility site was 
dismissed from further evaluation. See DEIR Sections 
1.6 and 3.6 for more discussion. 


P-09 


P-09.1 


P-09.2 


P-09.3 


P-09.4 


P-09.5 


Boston 
Redevelopment 
Authority, 
Boston 
Transportation 
Department, and 
Boston Energy 
and Environment 
Department 
(joint letter) 


South Station Expansion 
Massachusetts Department of Transportation 


Notes the expansion of 
capacity at South Station is 
critical for improved 
mobility in eastern 
Massachusetts; project will 
have transformative impact 
on City and South Station 
area. 


Comment acknowledged. 


Continue collaborative 
planning with USPS and 
MassDOT on relocation of 
USPS facility. 


Negotiations with the USPS are ongoing. 


Design track to meet 
operating needs of 
MBTA/Amtrak and include 
infrastructure for future 
development over tracks 
and other site areas. 


Comment acknowledged. 


Design public circulation 
areas that provide site 
connectivity and integrate 
Historic Headhouse and 
South Station Air Rights 
development project. 


Incorporate City's 
Complete Streets 
principles. 


DEIR Section 3.4 identifies design goals for the 
terminal expansion, including site connectivity and 
integration of the historic headhouse. It is MassDOT's 
intent to create station designs that have minimal 
impact and reliance on the SSAR project. 


DEIR Chapter 5 addresses the City of Boston's 
Complete Streets Guidelines. 
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Draft Environmental Impact Report 


Summary of Comments Response 
Con SCnOn teens The development of Harborwalk is a key element of 
in City's Harborwalk ‘ Mae ties : ; 
P-09.6 : the SSX project and is primarily addressed in Sections 
system along Fort Point 
4.8, and 5.3. 
Channel. 
Ailosieer pene ous DEIR Section 4.8 and Appendix 9 = Traffic Analysis 
Fisk . Technical Report provide an overview of the bicycle 
facilities for cyclists, ‘ 
P-09.7 : : . demands and a commitment to expand the South 
including expanded bike : ; 
; Station Hubway location and add a cycle track along 
share accommodations. 
Dorchester Avenue. 
Collaborate on the 
evelopment oe master plan The BRA is in the early stages of preparing a master 
for South Station- USPS ; 
P-09.8 plan and amendment to the Fort Point Downtown 
area and amendment to Fort 
P Waterfront MHP. 
Point Downtown 
Waterfront MHP. 
oe ea a DEIR Chapter 5 describes some of the considerations 
P-09.9 Girton tame neconneion sea ie cae aes that are to be evaluated as the design 
Boston level rise and storm surge. | P'O8TESS®S- 
Redevelopment 
Authority, Requests that DEIR include 
Bost pat ; : 
P- a eat pulsing and projected dallys | ip Second Oiand Appondie 10. Oueley 
P-09 09.10 sian oinioese Giese emps sud xisving end Technical Report address air quality at South Station 
; Department, and | projected air toxin levels at ‘ 
Boston Energy South Station. 
and Environment eehueelachardaaiameail MassDOT will continue to coordinate with 
Department ee communities and Mayor's Office of Neighborhood 
(joint letter) communities and Mayor's : ; aaa 
P- : Services regarding layover facility sites. See 
Office of Neighborhood : : 
09.11 ae cae aern dine (a Guae Appendix | - Public Involvement and Agency 
oe Bee Coordination Report for more details on SSX public 
facility sites. 
outreach. 
Requests that construction 
P- and operations design of DEIR Chapter 5 describes some of the considerations 
09.12 layover facilities account in facility design that are to be evaluated as the design 
; for sea level rise and storm | progresses. 
surge. 
Romusstsdhabagoese Appendix 11 - Noise and Vibration Technical Report 
= niacin: presents the results of the noise measurements 
P- facility design/siting : btu ay ots 
09.13 nechuntttuoinetnpacee obtained at the three proposed layover facility sites: 
: EEE Widett Circle, Beacon Park Yard, and Readville — 
and proposed mitigation. 
Yard 2. 
Requests that DEIR include 
existing and projected daily 
P- diesel trips and existing and | DEIR Section 4.9 and Appendix 10 - Air Quality 
09.14 projected air toxin levels Technical Report address air quality at South Station. 
for each layover facility 
site. 
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Draft Environmental Impact Report 


Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Notes that as conceptually 
designed, siting of layover 
facility at BTD Tow Lot 


Response 


p- Boston site would render existing 
Redevelopment | building unusable, which 
09.15 ‘ ; ; 
Authority, would require relocation, : : . . 
f : Due to potential adverse impacts this alternative 
Boston and notes that City will co . ; 
: ; ; would present to critical city operations, the BTD 
Transportation continue to work with : ig 
P-09 Tow Lot as a potential layover facility site was 
Department, and | MassDOT. fe se ; . 
dismissed from further evaluation. See DEIR Section 
Boston Energy Requests that MassDOT : : 
: 3.6 for more discussion. 
and Environment | conduct a needs assessment 
Department analysis with the City 
P- Ma SEs 
09.16 (joint letter) regarding siting of layover 
i at BTD Tow Lot and 
relocation of PWD 
operations. 
Requests MassDOT's 
ee Sees - MassDOT has initiated on-going coordination with 
P . . BWSC and MWRA. An initial meeting was held on 
P-10.1 outfall pipe, which runs ae ; \ 
02/07/2014. Coordination will continue through final 
de ele eau design and include BOS 065 outfall improvement 
Postal Annex, with the 8 eae on Phep eer 
USPS. 
P-10 ee Water Requests protection of 4 Chapter 6 presents the construction management plan, 
7 P-102 pa Sewer CSOs located within including protection of existing utilities. DEIR 
‘ | Commission project area during Sections 4.5 and 4.6 present additional discussion of 
construction activities. the CSOs. 
R F : 
F es i DEIR Section 4.5 and Appendix 7 - Water Quality 
P-10.3 y and Stormwater Technical Report outline the existing 


BWSC-owned storm 
drains. 


and proposed drainage systems for project elements. 
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Chapter 9 — Response to Comments on the ENF 


P-10.4 


Boston Water 


Summary of Comments 


Requests that the DEIR 
include the South Station 
Air Rights development 
project into the 
redevelopment of the South 
Station site. 


Draft Environmental Impact Report 


Response 


Prior to the expansion of South Station, it is 
anticipated that the site will include the planned South 
Station Air Rights (SSAR) project, consisting of 
approximately 1.8 million sf of mixed-use 
development to be located directly above the railroad 
tracks at the existing South Station headhouse. The 
SSAR project will also include expansion of the 
existing bus terminal towards the existing headhouse. 
The SSAR project as approved by the Secretary of 
EEA in 2006; however it has not yet begun 
construction. Nonetheless, for environmental review 
of the SSX project, the SSAR project is assumed to be 
built for the future year analysis, and is part of the 
SSX project’s No Build Alternative. Coordination of 
the design elements of the SSAR project and the SSX 
project will be required in the next phase of project 
development. Consideration of the interrelationship 
of the two project’s design elements, such as platform 
lengths, column placement and passenger access, will 
be carefully reviewed to ensure consistency in 
planning and design. 


Requires MassDOT to 


P-10 and Sewer develop an inflow 
Commission reduction plan, consistent DEIR Section 4.6 and Appendix 8 - Water and 
P-10.5 with DEP/MWRA policy, Wastewater Technical Report address inflow 
using a minimum 4:1 ratio | reduction and I/I removal or sewer separation. 
for I/I removal to new 
wastewater flow added. 
; DEIR Section 4.6 provides a discussion of potential 
Begs MeO Te stormwater BMPs for each site including GI. GI refers 
investigate use of Green ; : ; 
to a decentralized network of site-specific stormwater 
Infrastructure (GI) related : f 
P-10.6 : management techniques that are implemented to 
to stormwater, and submit : 
: : reduce the volume of stormwater runoff entering the 
runoff reduction estimates : : eb tate 
eae storm drain system while also mimicking the natural 
from GI with site plans. : 
hydrologic cycle. 
Requires DEIR to contain DEIR Sections 4.5 and 4.6 and Appendix 7 - Water 
estimates of water demand, | Quality and Stormwater Technical Report and 
P-10.7 wastewater generation and | Appendix 8 - Water and Wastewater Technical 
stormwater discharge Report address water demand estimates and control 
control plan. plans. 
Requires submission of 
Termination Verification 
P-10.8 Approval Form prior to Necessary permits are identified in DEIR Section 1.8. 
issuance of building 
demolition permit. 
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Draft Environmental Impact Report Chapter 9 — Response to Comments on the ENF 


Summary of Comments Response 


Requires design and 
construction of water, 
sewers and storm drains in | DEIR Sections 4.5 and 4.6 and Appendix 7 - Water 
conformance with BWSC Quality and Stormwater Technical Report and 
design standards and Appendix 8 - Water and Wastewater Technical 
regulations, including Report address design and construction of drains. 
submission of plans at 50% 
design level. 

Supports MassDEP's 4:1 
requirement for I/I removal 
to new wastewater flow DEIR Section 4.6 and Appendix 8 - Water and 
added, which is based on Wastewater Technical Report address inflow 
estimated sewage reduction and I/I removal or sewer separation. 
generation provided on 
project site plan. 

Requires compliance with 
City of Boston's Complete 
P- Street Initiatives, including | DEIR Section 5.3 addresses the City of Boston's 
10.11 incorporation of Green Complete Streets Guidelines. 

Infrastructure into street 
designs. 

Requires MassDOT to 
provide estimates of peak DEIR Sections 4.5 and 4.6 and Appendix 7 - Water 
P- and maximum water Quality and Stormwater Technical Report and 
10.12 | Boston Water demand based of full site Appendix 8 - Water and Wastewater Technical 
P-10 and Sewer build-out, including Report address water demand and wastewater. 
Commission methodology. 

Requires permit for 
Abrasive Blasting or 
Chemical Cleaning for any 
masonry repair and 
cleaning, including plans 
for containment/treatment 
of wash water. 

Requires application for 
coverage under USEPA's 
Remediation General 

P- Permit for contaminated 
10.14 groundwater, including 
dewatering discharge 
contaminated with 
petroleum products. 
Prohibits construction of 
buildings over BWSC 
water lines, and requires MassDOT has initiated on-going coordination with 
review of construction over | BWSC and MWRA. An initial meeting was held on 
BWSC sewer facilities. February 7, 2014. Coordination will continue through 
Requires design of project | final design to ensure appropriate alignment of 

so that access to BWSC's infrastructure. 

water and sewer lines is not 
inhibited. 


P-10.9 


p- 
10.10 


p- 
10.13 


Construction requirements addressed in DEIR 
Chapter 6. 


Necessary permits are identified in DEIR Section 1.8. 


p- 
10.15 
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Draft Environmental Impact Report 


Letter 
Summary of Comments Response 
Requires that MassDOT 
take precautions, including 
P- ISP eeHOne 0 DECvent Comment acknowledged. DEIR Section 4.6 discusses 
10.16 Constucnonsre lated proposed mitigation 
‘ damage/disruption to water : 
and sewer lines on or 
adjacent to project site. 
R i tail it ‘ d 
pear aes ES cakes Y | DEIR Section 4.6 discusses the water and sewer 
p- ce aon dain ni ‘ ica capacity for each project element. MassDOT has 
oro ener coordinated with BWSC and MWRA on utility 
10.17 serving site, including ; . ’ Aare 
: ; : connections and will continue coordination through 
impact analysis of project : 
ee final design. 
upon existing systems. 
Requests use of water 
p- conservation measures, in Water conservation measures addressed in DEIR 
10.18 addition to those required Section 4.6 and Section 5.1. 
by State Plumbing Code. 
Boston Water 
P-10 and Sewer 
Commission 
p- Requires Hydrant Permit Construction requirements addressed in DEIR 
10.19 for hydrant use during Chapter 6; necessary permits are identified in DEIR 
: project construction. Section 1.8. 
Requires control devices on 
water service, including 
cross connections for water 
ee provided Ms DEIR Section 4.6 and Appendix 8 - Water and 
i proposed decks inal Wastewater Technical Report address control 
10.20 marina, and backflow P 
: : measures. 
prevention devices for fire 
protection, vehicle wash, 
mechanical and irrigation 
systems. 
Requires Meter Transmitter | Necessary permits are identified in DEIR Section 1.8. 
p- Unit for new water meters. 
10.21 
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Draft Environmental Impact Report 


Letter 


P-10 


p- 
10.22 


p- 
10.23 


p- 
10.24 


p- 
10.25 


p- 
10.26 


p- 
10.27 


p- 
10.28 


p- 
10.29 


Boston Water 
and Sewer 
Commission 


South Station Expansion 
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Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Requires submission of 
Stormwater Pollution 
Prevention Plan with Site 
Plan and General Service 
Application prior to 
issuance of building 
demolition permit, 
including provision of 
stormwater management 
plan. 


Response 


DEIR Section 4.5 discusses the proposed consistency 
with the NPDES Construction General permit. 
Additional details are provided in Appendix 7 - Water 
Quality and Stormwater Technical Report. 


Requires NPDES General 
Permit for Construction for 
projects disturbing one or 
more acres of land, prior to 
construction start. 


Permits identified in DEIR Section 1.8. 


Recommends methods for 
protecting stormwater 
quality on site. 


DEIR Section 4.5 discusses protecting stormwater 
quality on site. Additional details are provided in 
Appendix 7 - Water Quality and Stormwater 
Technical Report. 


Requires Drainage 
Discharge Permit for 
discharge of dewatering 
drainage to storm drainage 
system, and prohibits 
discharge of dewatering 
drainage to a sanitary 
sewer. 


Requires MassDOT to 
investigate methods for 
retaining stormwater on- 
site, and prohibits discharge 
of stormwater to sanitary 
sewer. 


DEIR Section 4.5 discusses the potential impacts for 
each project element, including construction time 
impacts and dewatering practices. Additional details 
are provided in Appendix 7 - Water Quality and 
Stormwater Technical Report. 


Requires discharge of 
wastewater from pump-out 
stations to sanitary sewer 
(applicable for construction 
of new slips). 


Wastewater addressed in DEIR Chapter 4, Section 4.6 
and Appendix 8 - Water and Wastewater Technical 
Report 


Requires separation of 
sanitary sewage and 
stormwater and provision 
of storm drain service 
connections. 


Stormwater addressed in Appendix 7 - Water Quality 
and Stormwater Technical Report and Wastewater 
addressed in Appendix 8 - Water and Wastewater 
Technical Report. 


Requests that new and 
modified catch basins 
include a permanent 
casting: "Don't Dump: 
Drains to Boston Harbor." 


Comment acknowledged. 
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Draft Environmental Impact Report 


Summary of Comments Response 
P- ee of Wastewater addressed in Appendix 8 - Water and 
10.30 eke aa Wastewater Technical Report. 
service facility. 
P- sealers eran Stormwater addressed in Appendix 7 - Water Quality 
10.31 P P 8 and Stormwater Technical Report. 
garage floors. 
Boston Water : f : ; . 
P- Requires oil trap for bus Stormwater addressed in Appendix 7 - Water Quality 
P-10 and Sewer ; Pasha : 
10.32 one washing facility rinse wash. | and Stormwater Technical Report. 
Commission 
P- Badass insta enon OF Stormwater addressed in Appendix 7 - Water Quality 
particle separators for new : 
10.33 ; and Stormwater Technical Report. 
parking lots. 
Beane yertesing OF DEIR Section 4.6 discusses the water and sewer 
P- existing : : : 
. potential connections and the need for dye-testing to 
10.34 stormwater/sanitary sewer sa : : 
: confirm utility location/connections. 
connections. 
aes sas sats nds proposed DEIR Section 4.7 and Appendix 9 — Transit Capacity 
use of public transit, y ; : ; 
P-lld especially the MBTA Red Technical Report summarize the analysis of potential 
, »P aie : SSX project-related effects on MBTA Red Line 
Line, as critical to City of Haeeshipand cane: 
Cambridge. P bey 
City of 
ey Cambridge 
Cape sh ech bee Transit is addressed in DEIR Section 4.7. and Section 
He aa ie Seana 4.7. GHG analysis addressed in DEIR Section 4.11. 
P-11.2 2 aan Y | Economic impacts are addressed in Section 4.14 and 
and to reduction in GHG . ; . a : 
ane Appendix 4 - Socioeconomic Conditions Technical 
emissions. 
Report 
Notes Soult Seaton DEIR Chapter 2 addresses current South Station 
P-11.3 currently at maximum . 
: capacity. 
capacity. 
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Draft Environmental Impact Report 


Letter 


P-11.4 


P-11.5 


P-11.6 


P-11.7 


City of 
Cambridge 


Chapter 9 — Response to Comments on the ENF 


Summary of Comments 


Notes that expansion of 
South Station will allow for 
increased frequency and 
reduced delays on existing 
route and opportunities for 
new service destinations. 


Requests that the SSX 
project consider the 
potential for future 
transportation uses of 
underground real-estate in 
the area as the expansion 
and associated air-rights 
projects move forward. 


Response 


DEIR Chapter 2 addresses current South Station 
capacity. 


MassDOT is not currently pursuing the design or 
construction of any underground rail infrastructure 
connecting North and South Stations. Nevertheless, 
the commitment to protecting potential underground 
connection alternatives remains a goal of the South 
Station Expansion project. 


Expresses interest in further 
discussions, particularly 
with regard to Beacon Park 
Yard. 


MassDOT intends to utilize Beacon Park Yard as a 
preferred location to the west, to provide a more- 
balanced mix of layover sites west and south of South 
Station. MassDOT is continuing to evaluate the 
Widett and Readville Alternatives to provide a 
layover facility south of South Station. MassDOT is 
simultaneously performing environmental review of 
the I-90 Allston Interchange project, which is located 
in an area that includes the Beacon Park Yard rail site 
and I-90 (the Massachusetts Turnpike). The 
Interchange project is examining how to best realign 
the transportation assets in this area while also 
addressing significant structural needs; highway 
operational changes (the introduction of All- 
Electronic Tolling); the construction of a commuter 
rail station; and the introduction of significant off- 
road multimodal connections throughout the area. 
MassDOT has determined that it is appropriate to 
consider these potential transportation changes under 
a single environmental review process. Therefore, 
MassDOT plans to continue environmental review of 
the Beacon Park Yard site as a layover facility as part 
of the I-90 Allston Interchange project’s 
environmental review. An ENF for that project is 
anticipated to be filed with the Secretary of EEA in 
late 2014 concurrent with this DEIR. 


Notes that SSX project is 
first step to bringing transit 
system in Boston to world- 
class standard, but notes the 
importance of other needed 
expansion projects (e.g., 
Urban Ring circumferential 
transit project). 


Comment acknowledged. 
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Table 9-3—Non-Governmental Organizations/Businesses/Individuals 


Letter 


# 


N-01 


# Name 


N-01.1 


495/Metro West 
Partnership 


N-01.2 


N-01.3 


Comment Summary 


Notes that expansion of 
South Station is critical to 
realizing goal of 495/Metro 
West Partnership regarding 
commuter rail service to 
and from region, 
specifically Franklin Line 
and Worcester/Framingham 
Line. 


Notes that capacity 
constraints at South Station 
are a concern, especially in 
light of expanded service 
schedule planned for the 
Worcester/Framingham 
Line, following 
negotiations between 
Patrick administration, 
MassDOT, MBTA, CSX. 
Improving the capacity, 
reliability, and layover 
space at South Station is 
vital to growing demand for 
commuter rail service in the 
495/MetroWest region. 


Fully supports SSX project. 


N-02.1 


N-02.2 


A Better City 


N-02.3 


Supports South Station 
expansion and enhanced 
layover capacity. 


Response 


Comment acknowledged. 


Cites importance of a 
thorough review of options 
for layover facilities and 
impacts of their 
surroundings in South Bay, 
Readville, and Beacon 
Park. 


Comment acknowledged. DEIR Section 1.6 
summarizes project impacts for the Beacon 
Park Yard, Widett Circle, and Readville- Yard 
2 layover facility sites and DEIR Section 3.6 
provides further evaluation. 


Welcomes the opportunity 
for continued participation 
during environmental 
review, planning and 
design as the scope is 
refined and as review 
continues. 


Comment acknowledged. MassDOT will 
continue to provide information and 
opportunities for public participation as the 
project advances. 


Association for 
Public 
Transportation 


N-03.1 


Presents a number of 
questions regarding 
sustainability of SSX 
project as strategic 
transportation 
infrastructure. 


DEIR Chapter 5 discusses sustainability 
initiatives. 
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Letter 
# 


N-03 


# Name 


N-03.2 


Association for 
Public 
Transportation 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Indicates that review of 
SSX project with respect to 
strategic transportation 
infrastructure sustainability 
shows that the project is 
deficient. Because South 
Station is a stub-end 
terminal without ability to 
expand service to the north, 
the SSX project would 
increase operational 
inefficiencies in the MBTA 
commuter rail network and 
Amtrak intercity rail which 
are forced to run bifurcated 
systems out of North and 
South Stations. 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it is 
not currently in a position to endorse extensive 
underground infrastructure that it does not 
believe to be necessary to reap meaningful 
benefits for passenger rail transportation in the 
Commonwealth or along the Northeast Corridor. 
In the future, a project this large might be best 
pursued through a regional effort in the 
Northeast or through a federal process. 
Nevertheless, the commitment to protecting 
potential underground connection alternatives 
remains a goal of the South Station Expansion 
project. 
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Letter 
# 


N-03.3 


N-03.4 


N-03.5 


N-03.6 


N-03.7 


N-03.8 


# Name 


Association for 
Public 
Transportation 


Comment Summary 


Notes that the most 
successful stations around 
the world have tracks and 
platforms below grade, 
with retail (shops, 
restaurants, other services) 
on ground floor, with 
benefits for Value Capture 
Financing. 


Draft Environmental Impact Report 


Response 


MassDOT will be considering opportunities to 
incorporate retail throughout the design 
process. At this point in the design process, 
there are spaces being considered under all 
alternatives to support passenger amenities 
typical of a modern transportation hub. 


Proposes consideration of 
NSRL which, via 
underground tunnels and 
station platforms, can 
connect North and South 
Boston terminals and the 
region. 


See response to N-03.2 


Notes need to consider 
capacity situation of 
Greater Boston MBTA 
subway, with key stations, 
including Park Street, 
Downtown Crossing, 
Government Center, State 
Street, at or near capacity; 
NSRL would alleviate this 
problem. 


DEIR Section 4.7 summarizes the analysis of 
potential SSX project-related impacts to MBTA 
public transportation vehicle loading and to 
station capacity at South Station, Park Street, 
Downtown Crossing, Government Center, and 
State Street. Additional analysis details are 
provided in Appendix 9 — Transit Capacity 
Technical Report. 


Indicates that regarding 
environmental issues, SSX 
project is lacking versus the 
NSRL, noting that no other 
transportation project in the 
Commonwealth has such a 
high environmental benefit 
as the NSRL. 


Requests that MEPA 
determine that the SSX 
project is inconclusive and 
incomplete because it does 
not review the substantial 
benefits of the North-South 
Rail Link (NSRL) and 
direct MassDOT to 
complete the preliminary 
engineering of the NSRL. 


Notes possibility that the 
SSX project will obstruct 
the proposed right-of-way 
for the NSRL, which 
violates the (Secretary's 
Certificate on the) NSRL 
MIS/DEIR. 


See response to N-03.2 
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Letter 
# 


N-04 


# Name 


N-04.1 


N-04.2 


N-04.3 


N-04.4 


N-04.5 


N-04.6 


Downtown North 
Association 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Notes that there is no 
reference or substantive 
attention paid to the 
implications of the SSX 
project for the NSRL, or 
vice versa. 


Notes that because the 
NSRL DEIR is pending, 
any proposed project 
involving South Station is 
required to address impacts 
upon previous MEPA 
projects. 


Notes that because the SSX 
project focuses upon the 
more immediate issues 
(such as track and terminal 
capacity problems), the 
SSX project overlooks 
future transportation 
development opportunities 
and advantages of the 
NSRL. 


Notes that the acute present 
needs at South Station are 
due to the fact that chronic 
needs identified in the 
NSRL DEIR were not 
addressed, and an increase 
in surface tracks at South 
Station may be essential 
strategy for today, but will 
not be sufficient strategy in 
the larger context/future. 


Notes concern with moving 
ahead with SSX project 
without fully considering 
the NSRL project, 
including project 
unknowns, such as cost of 
NSRL, and project facts, 
such as benefits of 
extending the NEC to 
northern New England and 
location of preferred NSRL 
alignment through the 
USPS parcel. 


Requests that the SSX 
project incorporate the 
update and completion of 
the NSRL DEIR. 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
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Letter 
# 


# Name 


Comment Summary 


N-04.7 


N-04 


N-04.8 


Downtown North 
Association 


Requests that at the least, 
the planning and 
development of the SSX 
project account for the 
NSRL: specifically, the 
future development of the 
USPS South Postal Annex 
parcel and the preservation 
of the underground right- 
of-way for the NSRL. 


Notes that precluding the 
NSRL would not be an 
acceptable outcome of the 
SSX project, as the SSX 
project cannot integrate the 
regional rail system, extend 
the NEC beyond South 
Station, and address 
capacity problems at North 
Station, as the NSRL 
project would. 


Draft Environmental Impact Report 


Response 


alternatives remains a goal of the South Station 
Expansion project. 
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Letter 
# 


N-05 


# Name 


N-05.1 


N-05.2 


N-05.3 


N-05.4 


N-05.5 


Harvard University 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Requests that MassDOT 
review the underlying 
assumptions for including 
Beacon Park Yard as 
layover alternative, 
particularly with respect to 
other competing 
transportation needs. 


Response 


MassDOT intends to utilize Beacon Park Yard 
as a preferred location to the west, to provide a 
more-balanced mix of layover sites west and 
south of South Station. MassDOT is 
continuing to evaluate the Widett and Readville 
Alternatives to provide a layover facility south 
of South Station. MassDOT is simultaneously 
performing environmental review of the I-90 
Allston Interchange project, which is located in 
an area that includes the Beacon Park Yard rail 
site and I-90 (the Massachusetts Turnpike). The 
Interchange project is examining how to best 
realign the transportation assets in this area 
while also addressing significant structural 
needs; highway operational changes (the 
introduction of All-Electronic Tolling); the 
construction of a commuter rail station; and the 
introduction of significant off-road multimodal 
connections throughout the area. MassDOT 
has determined that it is appropriate to consider 
these potential transportation changes under a 
single environmental review process. 
Therefore, MassDOT plans to continue 
environmental review of the Beacon Park Yard 
site as a layover facility as part of the I-90 
Allston Interchange project’s environmental 
review. An ENF for that project is anticipated 
to be filed with the Secretary of EEA in late 
2014 concurrent with this DEIR. 


Requests more rigorous 
analysis of operational 
growth and service needs as 
basis for determining 
layover facilities needs, and 
more rigorous analysis of 
relative merits of the 
layover sites, including 
those eliminated from 
further consideration. 


DEIR Section 3.6 describes the layover facility 
site alternatives analysis, including those 
eliminated for further consideration. 


Notes that significant 
factors applying to Beacon 
Park Yard were not 
considered in the ENF. 


See response to N-05.1 


Recommends South Station 
Expansion project and 
layover project be analyzed 
separately, as the two 
projects are not 
interdependent. 


DEIR Chapter 2 addresses the Purpose and 
Need of the South Station Expansion project, 
including associated layover facilities. 


Notes that the advantage of 
DMUs 1s less reliant upon 
layover movements. 


Comment acknowledged. 
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Draft Environmental Impact Report 


ce # Name Comment Summary Response 
MassDOT and the MBTA are currently 
developing a pilot program for DMU service on 
Notes that the layover the MBTA system, outside of the South Station 
N-05.6 needs analysis does not Expansion project. As MassDOT moves 
; include the use of DMUs in | forward on plans for the SSX project, tracks, 
either 2025 or 2040. signals, layover facilities and other 
infrastructure will be designed so that DMUs 
can be accommodated in the future. 
Notes that MassDOT's AS stated in the Layover Facilities Alternatives 
veuiamerned (a Analysis, the future use of eight-car trainsets by 
the MBTA would reduce MBTA's capacity at 
accommodate all 8-car ; ‘ 
N-05.7 Gonsistsprechudes potential Southampton Street Yard from six trainsets to 
; three trainsets by 2040. Additionally, the track 
use of Amtrak's ; 
lengths at Amtrak's Front Yard would not be 
Southampton Street Yard 
and Prout Vaid: able to accommodate the expanded MBTA 
eight-car trainsets. 
Requests that MassDOT 
provide information about 
passenger growth increases 
between 1990 and 2010 and 
relate them to growth rates 
used for MBTA's estimate 
of layover capacity needed 
for 2040. Notes that Chapter 2 provides information on rail service 
layover needs analysis does | increases and corresponding layover capacity 
N-05 N-05.8 Harvard University | not refer to existing or limits. DEIR Section 3.6 presents the layover 
proposed future service facility site alternatives analysis, including 
plans of the MBTA, and requirements for layover facility locations. 
does not address 
operational efficiencies that 
can be achieved by site 
layover facilities in 
proximity to planned 
expansions of commuter 
rail services. 
Notes that the Governor, 
MassDOT and MBTA have 
indicated intent to study 
future use of DMUs, but 
N-05.9 the ENF does not refer to See response to N-05.6 
analysis of how the 
MBTA's future use of 
DMUs would decrease 
future layover needs. 
Requests that use of 
Beacon Park Yard as a 
layover facility be 
N-05.10 evaluated against See response to N-05.1 
competing MassDOT 
transportation priorities 
such as the following (a-d): 
October 2014 South Station Expansion 


Page 9-270 


Massachusetts Department of Transportation 


Draft Environmental Impact Report 


Letter Pal eee 
# 
N-05.10a 
N-05.10b 
N-05.10c 
N-05.10d 
N-05 Harvard University 


N-05.11 


N-05.12 


N-05.13 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Reconstruction/replacement 
of the MassPike Allston 
viaduct and interchange, 
including use of the Yard 
as a construction staging 
area 


Straightening segments of 
the MassPike for electronic 
tolling, including use of the 
Yard; 


Street system 
improvements needed in 
and around Beacon Park 
Yard; 


Response 


See response to N-05.1 


Replacement of the single 
track-constrained Boston 
Main Line with a multi- 
track to expand commuter 
rail service, introduce 
DMU service, and 
introduce inter-city Amtrak 
service on the inland route. 


See response to N-05.6 


Notes that the ENF does 
not accurately describe 
existing MBTA and 
MassDOT easement rights 
in Beacon Park Yard; the 
actual area of MBTA and 
MassDOT future easement 
areas, and potential 
property acquisition costs 
associated with creating a 
layover facility at Beacon 
Park Yard. 


See response to N-05.1 


Notes that ENF does not 
discuss how proposed 
layover at Beacon Park 
Yard would operate in 
tandem with on-going 
CSXT rights and 
operations. 


See response to N-05.1 


Notes that ENF does not 
reference reserved rights of 
Harvard to undertake 
development both above 
and below future MBTA 
and MassDOT easement 
areas. 


See response to N-05.1 
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Letter 


Draft Environmental Impact Report 


# # Name Comment Summary Response 

Notes that construction of 

layover facility at Beacon 

Park Yard would not be 
N-05.14 fan encle Si Se ounCne See response to N-05.1 

and uses and would 

conflict with State plans for 

Yard as gateway district for 

the city. 

Requests that DEIR address 

porenual cnleys es Ane K Each proposed layover facility site was 
N-05.15 paints ang conflicts with evaluated for its impact to Amtrak and MBTA 

inland inter-city route that 

revenue and non-revenue movements. 

could be caused by layover 

operations. 

Notes that ENF does not 

discuss infrastructure Infrastructure requirements for the layover 
N-05.16 requirements associated facility sites are presented in DEIR Sections 

with use of Beacon Park 4.5, 4.6, and 4.7. 

Yard as layover facility. 

Notes that ancillary 

facilities required for The development of layover facilities and any 

layover facility would required property acquisitions would be limited 

require additional property | to the minimum footprints required to support 
N-05.17 ee 2 i ; 

acquisition and would not each function, including access roads, 

N-05 Harvard University | be feasible, given stormwater management facilities, and 
competing transportation employee parking areas where required. 
priorities. 

Notes that layover facility 
at Beacon Park Yard would | DEIR Section 4.1 discusses existing zoning and 
N-05.18 conflict with City plans for | consistency of layover facility siting with 
the area, current zoning, zoning requirements. 
and performance standards. 
Notes that construction of 
layover would conflict with 
N-05.19 creation of West Station See response to N-05.1 
passenger rail service at 
Beacon Park Yard 
Requests air quality : : : 
annlodi@ae one nosed DEIR Section 4.9 and Appendix 10 - Air 
N-05.20 | y Prop Quality Technical Report address the air quality 
ayover at Beacon Park 
of Beacon Park Yard. 
Yard. 
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ce # Name Comment Summary Response 
Notes that, as with a 
number of other sites 
eliminated in the Phase I re ; 
sereening analysis, the ENE Acquisition costs were not a selected screening 
N-05 05°54. || Haeverd Universing: |ldocsnetelarity the criterion in this initial screening evaluation. See 
i Aceh diah eacte qesoeiica DEIR Section 3.6 for more discussion on the 
cate tha diteor ReACOn layover alternatives analysis. 
Park Yard as a layover 
facility. 
Notes that the ENF did not 
address the South Station 
Bus Terminal (SSBT), 
including the full build-out 
= a slant ait The full build-out of the SSBT is discussed in 
N-06.1 Soeanaak Biseueceeanihe the environmental document for the separate, 
; DEIR a d nee ealiHuile-out previously permitted South Station Air Rights 
Of HE NSBT hus gatespace (SSAR) Project (EEA No. 3205/9131) 
Massachusetts Bus _ | (as originally designed), 
N-06 Aeaoeaiot and weather-protected 
pedestrian connections to 
the rail terminal. 
Requests detail on : . : 
: DEIR Section 4.8 provides details on each 
Ne Se unpacEtoSoBT alternative and the function of the service road. 
DEIR Sections 4.7, 4.8, and Appendix 9 — 
N-06.3 ee ae Transit Capacity Technical Report provide an 
; as e seb acee overview of the public transportation services 
: at South Station. 
ae acurnaeir nee Appendix 2 - Track Configuration Alternatives 
N-07 | N-07.1 | James RePass of new tracks at both Bret 1 Seiccmis elas ne 
aide sroundewmarauraee: alternatives that were analyzed including 
lewele underground and surface level options. 
Acknowledges that some 
aspects of the SSX project 
have merit, notably 
: rf : reopening Dorchester 
N-08 | N-08.1 Sierra Club Averué to thé public. and Comment acknowledged. 
rebuilding of 
streetscape/extension of 
Harborwalk. 
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Letter 
# 


N-08 


# Name 


N-08.2 


N-08.3 


Sierra Club 


Comment Summary 


Notes that the project is 
fundamentally flawed by 
basic design assumption to 
remain as a stub-end 
terminal. 


Draft Environmental Impact Report 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


Notes that SSX project is 
temporary solution and 
requests that MassDOT 
revisit NSRL, including 
putting the new South 
Station platforms 
underground. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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ce # Name Comment Summary Response 
As discussed in DEIR Section 3.6, since the 
Notes that the BTD Tow March 2013 ENF, the BTD Tow Lot site has 
Lot is the only proposed been dismissed from further evaluation due to 
N-08.4 layover location close to the considerable impacts this site would have 
; downtown; other locations | on critical City operations. DEIR Section 4.9 
would further air pollution | and Appendix 10 — Air Quality Technical 
via deadheading trains. Report discuss the potential air quality impacts 
of the layover facilities. 
Due to the benefits that an electrified rail 
network could offer, MassDOT holds the 
position that any new construction and 
expansion of the commuter rail system should 
not preclude the possibility of electrification in 
sc ace eon the future. As part of the plans for the South 
N-08 N-08.5 Sierra Club sischrify cominttereail Station Expansion project, clearance and right- 
, line esa reacts dace of-way designs will be carried out so that they 
die pollution will be able to accommodate electrification in 
. the future. With the current financial and 
logistical limitations, however, MassDOT is 
not currently planning any system-wide 
electrification processes now or in the 
foreseeable future. 
Notes that SSX project fails 
to provide benefits to 
travelers coming from the 
N-08.6 North and riders on the Comment acknowledged 
MBTA's central subway 
system, especially the 
Orange Line. 
DEIR Sections 4.7, 4.8, and Appendix 9 — 
N-09.1 eee es n Ridership F orecasting T. echnical Report 
Silverline riderchip include proj ected MBTA Silver Line ridership 
, at South Station for the 2025 and 2035. 
Requests that DEIR 
transportation analysis 
consider private shuttle DEIR Sections 4.7 and 4.8 discuss 
N-09.2 services as aconnection to | accommodation for private shuttles to stop on 
; Seaport and from South Station and | the Dorchester Avenue curbside in front of the 
N-09 Transportation incorporate a designated station. 
Management shuttle stop within the 
Association South Station area. 
Appendix 9 — Traffic Analysis Technical Report 
Sippers propesed includes a multimodal assessment, prioritizing 
improvertietits to mobility for pedestrians and bicyclists. The 
N-093 Dosehecer Avene reopened Dorchester Avenue includes 
Sescenlly tor pe oe ahs substantial accommodations for pedestrians and 
and bicyclists bicyclists, including a cycle track and new 
; Harborwalk connection along Fort Point 
Channel. 
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Letter 
# 


N-09.4 


N-09.5 


N-09.6 


# Name 


Seaport 
Transportation 
Management 
Association 


Comment Summary 


Requests that the DEIR 
incorporate projected 
vehicular and pedestrian 
traffic counts at the 
intersections of Dorchester 
Avenue and Summer 
Street, Dorchester Avenue 
and West Second Street, 
Dorchester Avenue at West 
Broadway, and near the 
P&G Gillette parking lot 
adjacent to Dorchester 
Avenue. 


Draft Environmental Impact Report 


Response 


Appendix 9 — Traffic Analysis Technical Report 


includes these locations where traffic counts 
were conducted. 


Requests that the DEIR cite 
the means/responsibility for 
Harborwalk maintenance, 
including the long-term 
maintenance funding 
source. 


MassDOT has coordinated with BRA and BTD 
on the Harborwalk design and will continue 
coordination through final design, including the 
consideration of long-term maintenance. 


Notes that the DEIR will 
include detailed 
transportation demand 
management measures and 
transportation analysis. 


Appendix 9 — Traffic Analysis Technical Report 
includes transportation demand management 
mitigation. 


N-10.1 


N-10.2 


N-10.3 


N-10.4 


The Boston Harbor 
Association 


Supports SSX project as 
integral element of 
Commonwealth's enhanced 
mass transportation system. 


Comment acknowledged. 


Requests that the "No 
Build" Alternative analysis 
include an analysis of 
transportation 
improvements that could be 
implemented without 
relocation of the USPS 
facility. 


DEIR Section 3.3 discusses the No Build 
Alternative; it is anticipated that transportation 
improvements would be limited to state of good 
repair requirements. 


Requests discussion of 
consistency of SSX project 
with the Fort Point Channel 
Watersheet Activation 
Plan, including timetable 
for implementing the Plan. 


DEIR Section 4.1 provides a description of the 
project's relationship to the Fort Point Channel 
Watersheet Activation Plan. 


Notes that ENF appears 
confusing regarding 
existence of landlocked 
tidelands and requests 
clarification regarding 
landlocked tidelands at 
South Station in current 
conditions. 


DEIR Section 4.3 clarifies the jurisdiction of 
filled tidelands at the South Station site and 
each studied layover facility alternative. 
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ce # Name Comment Summary Response 
While MassDOT is considering early action to 
Redtiesis discussion OP LOW provide limited pedestrian access along the 
an inieding Latborwallc currently-closed section of Dorchester Avenue 
séaiienteould’be south of Summer Street, it is anticipated that it 
N-10.5 implemented within 60 would be necessary to utilize a portion of this 
days of transfer of USPS roadway would be used for construction access 
and activities during demolition of the USPS 
propery te MasDOr. facility and construction of the new headhouse 
and rail infrastructure. 
Requests that analysis for 
each alternative include 
N-10.6 water transit options at or DEIR Chapter 3 and Section 4.7 address 
: by South Station and transportation options. 
The Boston Harbor | expanded bicycling 
N-10 Nan em 
Association facilities. 
Requests further analysis of 
ways to reduce single 
N-10.7 Stee saan DEIR Chapter 3 discusses the reduced parking 
; eaieed parking associated with each alternative. 
spaces/dedicated spaces for 
shared-car usage. 
Requests assessment of 
ea ie anise DEIR Sections 5.4. and 5.5. describe specific 
N-10.8 sedeacanie angie design elements to address resilience to coastal 
resilience to coastal flooding: 
flooding. 
Notes that the SSX project 
is most extensive regarding 
N-lL1 ea ieee DEIR Section 3.5 includes design goals for 
; . . : terminal expansion. 
terminal, and cites walking 
connections that require the 
highest level of focus. 
Notes that changes to the 
site over the past decade 
and future development 
N-11.2 may constrain the ability of 
South Station to handle 
Ne WalkBostgn pedestrian traffic, including | The SSX project includes pedestrian flow 
the following (a-d): modeling of existing conditions and SSX 
Construction of office project alternatives. DEIR Section 4.8 
N-11.2a building at corner of addresses pedestrian traffic. DEIR Section 3:5 
; Summer Street and presents the design goals for the terminal 
Dorchester Avenue; expansion, including pedestrian intermodal 
Proposed construction of connections. 
N-11.2b office tower directly above 
the site; 
Possible future 
N-11.2¢ public/private development 
above tracks on USPS site; 
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Letter 
# 


N-11.2d 


N-11.3 


N-11.3a 


N-11.3b 


N-11.3c 


N-11.4 


N-114a 


N-11.4b 


N-11.4c 


N-11.4d 


N-11.5 


N-11.6 


# Name 


WalkBoston 


Comment Summary 


Current indirect 
connections between 
existing bus terminal and 


South Station concourse. 


Requests evaluation of 
connections between 
concourse/terminal 
facilities and external 
destinations, including (a- 


c): 


MBTA Red and Silver Line 
platforms; 


Summer Street sidewalks; 


Dorchester Avenue; 
Atlantic Avenue. 


Requests the consideration 
of options to accommodate 
future pedestrian traffic (a- 
d): 


Wide passageway 
connections between ends 
of new track and existing 
concourse; 


Expansion of waiting area 
in concourse; 

Pursuit of new floor level 
for pedestrian activities; 


Provision of pedestrian 
passages beneath current 
floor level of concourse to 
and from MBTA station. 


Draft Environmental Impact Report 


Response 


The SSX project includes pedestrian flow 
modeling of existing conditions and SSX 
project alternatives. DEIR Section 4.8 
addresses pedestrian traffic. DEIR Section 3.5 
presents the design goals for the terminal 
expansion, including pedestrian intermodal 
connections. 


Supports reopening of 
Dorchester Avenue and 
extension of Harborwalk. 


Comment acknowledged. 


Requests existing 
pedestrian counts into and 
through the Station and 
projections of pedestrian 
traffic in all parts of 
proposed terminal. 


Appendix 9 — Pedestrian Analysis Technical 
Report provides detailed information on 
intermodal transfers. 


N-12.1 


N-12.1a 


Brad Bellows 


Notes that approval of the 
SSX project should not be 
granted without verifying 
the economic analysis for 
the NSRL. 


Notes that SSX project will 


address an immediate 
capacity issue, but 
questions need if the rail 
service were property 
integrated. 


Comment acknowledged. 
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ce # Name Comment Summary Response 
Notes that expanding South 
Station will restore what 
N-12.1b has eroded but will not 
provide system that is 
N-12. ——\—— Brad Bellows bmeodeds —=—S Comment acknowledged. 
Notes need for proper 
cost/benefit analysis of the 
N-12.1c NSRL project, verified 
against global best 
practices. 
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Letter 
# 


N-13 


# Name 


N-13.1 


Ellen Altman 


Comment Summary 


Notes that SSX project 


needs to be linked to NSRL 


project. 


Draft Environmental Impact Report 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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Draft Environmental Impact Report 


Letter # epee 
# 
N-13.2 
N-13.3 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Requests consideration of 
climate change and rise of 
sea level as it impacts rail 
lines. 

Notes opportunity for more 
creative planned/program 
uses at water's edge, 
Harborwalk development 
than what is currently 
depicted in plans. 


Response 
DEIR Chapter 5 describes some of the 


considerations in facility design that are to be 
evaluated as the design progresses. 


Comment acknowledged. 
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Letter 
# 


N-14.1 


# Name 


John A. Businger 
(with attachments) 


Comment Summary 


Does not support the SSX 
project; it is a temporary 
solution and does not solve 
the Northeast Corridor 
capacity problem. 
(Attachments in support of 
the NSRL include an 
October 2006 Report, "An 
Integrated Regional Rail 
Network for New 
England," and letters from 
U.S. Congress, Senate, MA 
General Court.) 


Draft Environmental Impact Report 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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Chapter 9 — Response to Comments on the ENF 


ae # Name Comment Summary Response 
Supports South Station as a 
N-15.1 meanat® allow fot ‘ Comment acknowledged 
commuter rail extension 
and improve reliability. 
Notes that expanded South 
Station will accommodate 
South Coast Rail, extension 
of commuter rail to 
N-15.2 Springheld A miakteplans Comment acknowledged 
for Northeast Corridor, and 
meet transportation 
challenges of 21st century. 
. : Due to the benefits that an electrified rail 
Nip Nathaniel Curis network could offer, MassDOT holds the 
position that any new construction and 
expansion of the commuter rail system should 
Supports eventual fall not preclude the possibility of electrification in 
Aleoth ficationor Rostotts the future. AS part of the plans for the South 
N-153 Cofnnaiiten tail neuware Station Expansion project, clearance and right- 
fcilnatcddeoush of-way designs will be carried out so that they 
g 
expanded South Station will be able to accommodate conversion to 
electrification in the future. With the current 
financial and logistical limitations, however, 
MassDOT is not currently planning any 
system-wide electrification processes now or in 
the foreseeable future. 
Notes importance of 
Massport's reapplication for 
TIGER grant for extending | The SSX project does not include any upgrades 
N-16.1 Track 61, including for freight traffic, and it does not preclude 
, importance of involvement | Track 61 from being used for freight service to 
of Boston Terminal Port of Boston in the future. 
Company as a supporter of 
rail. 
Recommends use of Widett 
Circle for the layover 
N16 Frank DeMasi | sting businesses 0 
N-16.2 Basia Marne Indust Comment acknowledged. 
Park, including 
construction of rail 
extension. 
Requests that SSX project 
include reconfiguration of 
N-16.3 the By Juncnon tak ; See response to N-16.1 
alignment and interlocking, 
and provision of direct 
access to Track 61. 
Requests the relocation of || Comment acknowledged. Appendix 9 — 
: the Silver Line (SL) 4 route | Ridership Forecasting Technical Report 
De tec Te eines to the Dorchester Avenue addresses Silver Line ridership and estimated 
side of South Station. increases at current locations. 
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Letter 
# 


N-18 


# Name 


N-18.01 


N-18.02 


N-18.03 


Michael S. Dukakis 


Comment Summary 


Expresses concerns with 
deficiencies in the proposed 
DEIR scope of study. 


Urges that the North-South 
Rail Link be included as an 
alternative to be considered 
in the SSX project. 


Urges the NSRL analysis to 
include an assessment of 
how the track approaches to 
the South Station tunnel 
can be integrated into the 
track, switch and signal 
modifications required for 
the SSX project. 


Draft Environmental Impact Report 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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Letter # aan 
# 
N-18.04 
N-18 Michael S. Dukakis 


N-18.05 


N-18.06 


N-18.07 


N-18.08 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Recommends that SSX 
DEIR include a study of 
means to optimize Inland 
Route services and preserve 
freight connectivity with a 
revised track and signal 
configuration through 
Allston. 


Response 


MassDOT is collaborating with Amtrak to 
ensure that the SSX project will accommodate 
plans for Inland Route service. Preliminary 
estimates of Inland Route service are discussed 
in Appendix 9 — Ridership Forecasting 
Technical Report. 


MassDOT is simultaneously performing 
environmental review of the I-90 Allston 
Interchange project, which is located in an area 
that includes the Beacon Park Yard rail site and 
1-90 (the Massachusetts Turnpike). The 
Interchange project is examining how to best 
realign the transportation assets in this area 
while also addressing significant structural 
needs; highway operational changes (the 
introduction of All-Electronic Tolling); the 
construction of a commuter rail station; and the 
introduction of significant off-road multimodal 
connections throughout the area. MassDOT 
has determined that it is appropriate to consider 
these potential transportation changes under a 
single environmental review process. 
Therefore, MassDOT plans to continue 
environmental review of the Beacon Park Yard 
site as a layover facility as part of the I-90 
Allston Interchange project’s environmental 
review. An ENF for that project is anticipated 
to be filed with the Secretary of EEA in late 
2014 concurrent with this DEIR. 


Notes that the ENF does 
not indicate how the 
relocation of the USPS 
facility would be funded. 


MassDOT has funded the relocation of the 
USPS GMF through its Capital Investment 
Plan, published in January 2014. 


Notes that the real costs of 
a NSRL tunnel would be 
substantially lower than 
estimated costs. 


Notes the importance of 
developing a plan to move 
forward with integrating 
the rail system through 
New England and into 
Canada. 


Notes that consideration of 


the NSRL as a project 
alternative would solve 
North Station's growing 
congestion problems. 


See response to N-18.01. 
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Letter 


# # Name 
N-19.1 
N-19 N-19.2 Stephen H. Kaiser 
N-19.3 
October 2014 


Page 9-286 


Comment Summary 


Requests minimal service 
parking as variation on 
Build alternatives and 
discussion of MBTA's 
sponsorship of 
development project which 
would increase downtown 
parking. 


Requests that alternatives 
analysis include assessment 
of pedestrian access 
through Dewey Square and 
Red Line capacity. 


Draft Environmental Impact Report 


Response 


DEIR Chapter 3 addresses parking concerns 
associated with each alternative. 


DEIR Sections 4.7 and 4.8 and Appendix 9 — 
Pedestrian Analysis Technical Report 
summarize the analysis of potential SSX 
project-related impacts to pedestrian access 
through Dewey Square and to MBTA Red Line 
capacity. 


Requests that layover 
options identify track 
configuration, trainset 
storage and need for drill 
track operations, including 
potential for 
improving/worsening track 
arrangements. 


DEIR Section 3.6 provides layover conceptual 
site plans. 
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Letter 
# 


N-19 N-19.4 


# Name 


Stephen H. Kaiser 


Chapter 9 — Response to Comments on the ENF 


Comment Summary 


Requests that alternatives 
preserve option for North- 
South rail link via protected 
corridor space. 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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Letter 
# 


N-19.5 


N-19.6 


N-19.7 


N-19.8 


N-19.9 


N-19.10 


N-19.11 


N-19.12 


October 2014 
Page 9-288 


# Name 


Stephen H. Kaiser 


Comment Summary 


Requests documentation of 
MADEP designations, 
including protections 
offered for private vs. 
Commonwealth tidelands 
consistent with court cases. 
Requests review of 
applicability of Article 97 
protection to tidelands at 
site. 


Draft Environmental Impact Report 


Response 


DEIR Section 4.3 describes the Commonwealth 
tidelands status of the filled tidelands at the 
South Station site. 


No Article 97 lands exist within the vicinity of 
South Station. 


Requests documentation 
land ownership/legislative 
action at South Station 
prior to Chapter 91 
licensing. 


DEIR Section 4.3 addresses Chapter 91 
licensing. 


Requests documentation of 
land ownership, historical 
licensing at USPS facility 
site. 


DEIR Section 4.3 addresses Chapter 91 
licensing. 


Requests description of 
track area, station, and 
nearby building ventilation 
systems. 


DEIR Section 3.7 provides conceptual site 
plans. 


Requests review of public- 
private partnership with 
respect to Article 7 of the 
Declaration of Rights of the 
MA Constitution (analysis 
included as separate 
attachment). 


This is outside the scope of this project and 
MassDOT will not be addressing it as part of 
the SSX project. 


Requests that MBTA 
prepare a new Final EIR for 
EEA Project No.3205 (South 
Station Intermodal 
Transportation Center, 
involving renovation of 
headhouse, reconstruction 
of tracks and platforms, 
placement of bus 
terminal/parking garage, 
and placement of 
foundations for anticipated 
air rights development over 
the tracks). 


The SSAR project (EEA Nos. 3205 and 9131) 
includes the expansion of the bus 
terminal/parking garage. The SSX project 
includes reconstruction of tracks and platforms 
and air rights development, as well as interface 
with the historic headhouse. Chapter 2 
addresses the historical use of South Station. 


Requests review of 
light/shadow impacts to 
concourse due to new 


building intrusions. 


DEIR Section 4.3 addresses shadow impacts. 
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ce # Name Comment Summary Response 
Supports use of Beacon 
N-20.1 Park Yard for layover: Comment acknowledged. 
Supports location of bike 
N-20.2 lanes on Dorchester Comment acknowledged. 
Avenue. 
Supports basic expansion 
N-20.3 pencept including Comment acknowledged. 
noted oe out of track 
‘ e ends. 
N20 LaTremouille 
Does not support use of 
N-20.4 Grand Junction for Comment acknowledged. 
passenger service. 
Regicascoanccionor AS the design progresses, MassDOT will 
: consider opportunities to incorporate the 
N-20.5 office to South Station ae : 
anes existing and proposed office space directly to 
BISP the bus and rail waiting areas. 
Requests evaluation of 
existing pedestrian traffic, ; , 
: : DEIR Sections 4.7 and 4.8 and Appendix 9 — 
projected pedestrian traffic ; : ; ; 
ies Ridership Forecasting Technical Report 
regarding intermodal use, : -: St : 
N-21.1 : : . summarize existing conditions and potential 
including needed capacity : : ; 
: SSX project related impacts to pedestrian 
improvements on the Red traffic 
Line, Silver Line (SL) 1/2 : 
tunnel, and Hubway. 
Requests evaluation of 
impact of increased riders Appendix 9 — Ridership Forecasting Technical 
N-21.2 on Red Line, with respect Report summarizes SSX project related impacts 
N-21 Joel Weber II to signal technology and to MBTA Red Line capacity. 
platform length. 
Requests review of 
SL l/pi2 udership wath Appendix 9 — Ridership Forecasting Technical 
respect to bus capacity and ; f ; 
N-21.3 : aun Report summarizes SSX project related impacts 
passing capabilities, : : : 
: : : to MBTA Silver Line capacity. 
including alternative 
options. 
Notes that increases in DEIR Sections 4.7 and 4.8 and Appendix 9 — 
N-21.4 Hubway ridership may Traffic Analysis Technical Report include 
‘ require additional land in details on measures taken to substantially 
vicinity of South Station. reduce parking. 
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Letter 
# 


N-21 


# Name 


N-21.5 


Joel Weber II 


Comment Summary 


Requests review of NSRL 
with additional commuter 
rail stops as a means of 
reducing pressure upon 
South Station. 


Draft Environmental Impact Report 


Response 


MassDOT is not currently pursuing the design 
or construction of any underground rail 
infrastructure connecting North and South 
Stations. Due to changes in the physical nature 
of the corridor since the construction of the 
Central Artery Project, as well as new 
assumptions regarding staging, construction 
and costs since the last formal assessment was 
made, MassDOT believes that the goals of the 
project can be mostly accomplished by more 
modest and incremental efforts, such as the 
expansion of South Station. Nevertheless, the 
South Station Expansion project continues to 
commit to expanding South Station in such a 
way that the goals of the project can be met 
without eliminating the potential for future 
underground infrastructure, such as tunnel 
portals and station locations. 


In 2003, a project termed the "North-South Rail 
Link" received a Secretary’s Certificate(EOEA 
No. 10270) confirming its compliance with the 
Massachusetts Environmental Policy Act, but 
also asserting and acknowledging the MBTA's 
lack of financial capacity to execute the project. 
At this time, MassDOT believes that many of 
the capacity-expansion objectives associated 
with the construction of an underground 
north/south rail connection can be realized by 
the expansion of South Station for significantly 
less cost. In addition, MassDOT is currently 
prioritizing the advancement of projects in 
areas of the Commonwealth currently lacking, 
or underserved by, rail - particularly the South 
Coast and Worcester, which can be achieved 
through the South Station Expansion project. 


While MassDOT is strongly in favor of 
enhancing future passenger rail infrastructure 
along the Northeast Corridor - and is working 
now to plan and design an expanded South 
Station to help support those enhancements - it 
is not currently in a position to endorse 
extensive underground infrastructure that it 
does not believe to be necessary to reap 
meaningful benefits for passenger rail 
transportation in the commonwealth or along 
the Northeast Corridor. In the future, a project 
this large might be best pursued through a 
regional effort in the Northeast or through a 
federal process. Nevertheless, the commitment 
to protecting potential underground connection 
alternatives remains a goal of the South Station 
Expansion project. 
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ce # Name Comment Summary Response 
Redhesaciewer DEIR Chapter 2 discusses the project approach 
a amen to increasing the capacity of South Station. 
additional passing sidings f : iy: 
: MassDOT recognizes the importance of sidings 
N-21.6 or double tracking as an ; ae 
; : and double tracking opportunities throughout 
alternative to increase : 
caonciniat South Station the MBTA system, but these do not specifically 
re : increase South Station Terminal capacity. 
Recognizes important 
N-21.7 safety goals associated with | Comment acknowledged. 
at-grade crossings. 
Requests review of means 
to attract boating activity to 
N-21.8 southent parton For Point Comment acknowledged. 
Channel. 
Requests review of 
pedestrian dropronbsalone ~ || trie Gestignad 7 and 4 8-atd Appendix O— 
reopened Dorchester { : ‘ : 
N-21.9 : Transit Capacity Technical Report include on 
Avenue and Atlantic apn et action 
Avenue, including road P se 
improvements. 
Requests evaluation of role 
of 1,000+ parking spaces in | MassDOT worked closely with the City of 
N-21 Joel Weber II transit oriented Boston to refine the parking ratios projected as 
N-21.10 development, including part of Alternative 2 and 3 and as a result have 
replacing parking spaces reduced the proposed parking by over 50% 
with additional transit, from what was presented in the ENF. 
NSRL. 
Requests evaluation of taxi 
aa acetate This is outside the scope of this project and 
N-21.11 P . MassDOT does not address it as part of the 
lower taxi fees and reduced ‘ 
: SSX project. 
parking space 
requirements. 
Notes technological 
advancement with 
N-21.12 computer-driven cars and Comment acknowledged. 
parking and applicability to 
South Station. 
Requests review of existing 
bus routes and assessment DEIR Sections 4.7 and 4.8 and Appendix 9 — 
of potential bus route Transit Capacity Technical Report include 
N-21.13 ; : : : f 
changes, including along detailed bus route assessments, including 
reopened Dorchester boardings and alightings. 
Avenue. 
Supports private sector co- 
N-22.1 development options at Comment acknowledged. 
N22 Wis Zamore South Station. 
Notes that transit nodes : 
: : Comment acknowledged. DEIR Sections 3.4 
N-22.2 should be public meeting : : aciol 
places discusses design principles. 
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Draft Environmental Impact Report 


ce # Name Comment Summary Response 
Due to the benefits that an electrified rail 
network could offer, MassDOT holds the 
position that any new construction and 
expansion of the commuter rail system should 
not preclude the possibility of electrification in 
Notes important long-term | the future. As part of the plans for the South 
N-223 goal of expanding Station Expansion project, clearance and right- 
‘ electrified rail transit within | of-way designs will be carried out so that they 
the public transit mix. will be able to accommodate electrification in 
the future. With the current financial and 
logistical limitations, however, MassDOT is 
not currently planning any system-wide 
electrification processes now or in the 
foreseeable future. 
Notes benefit of 
N-22.4 eliminating idling trains at | Comment acknowledged. 
South Station platforms. 
Expresses concern with 
expansion of diesel bus and 
rail capacity in the South DEIR Section 4.9 and Appendix 10 - Air 
N-22.5 Station area, due to black Quality Technical Report address diesel 
carbon's role in lung cancer | emissions and GHG emissions. 
and Greenhouse Gas 
N-22 Wig Zamore emissions. 
oe i ae raed ting | DEIR Sections 4.7 and 4.8 and Appendix 9 - 
N-22.6 the full:range Of potential Ti ransit Capacity Technical Report include 
diesel blissand vail‘canaciey details on diesel buses and rail capacity 
increases in the DEIR. eee 
Notes high level of 
transportation-related 
(noise and air) pollution in 
South Station, Leather DEIR Section 4.10 and Appendix 11 - Noise 
District and Chinatown, and Vibration Technical Report address noise 
N-22.7 and requests that the DEIR | and vibration impacts related to the SSX 
; provide detailed pollutant project and DEIR Section 4.9 and Appendix 10 
levels impacting - Air Quality Technical Report address air 
neighborhoods, especially quality related to the SSX project. 
Chinatown, an 
environmental justice 
community. 
Requests detailed DEIR Section 4.10 and Appendix 11 - Noise 
mitigation that MassDOT and Vibration Technical Report address noise 
N-22.8 could provide to and vibration impacts related to the SSX 
‘ Chinatown, with respect to | project and DEIR Section 4.9. and Appendix 10 
air quality and livability - Air Quality Technical Report address air 
issues. quality related to the SSX project. 
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10. DEIR CIRCULATION LIST 
10.1. Federal Agencies 


Federal Aviation Administration 
Attn: Amy Lind Corbett 
Regional Administrator 

New England Region 

12 New England Executive Park 
Burlington, MA 01803-5299 


Federal Railroad Administration 
Attn: Michelle Fishburne 
Environmental Protection Specialist 
1200 New Jersey Avenue, SE 

West Building MS-20 W36-428 
Washington, DC 20590 


Federal Transit Administration 
Attn: Mary Beth Mello 
Regional Administrator 
Region | Office 
Transportation Systems Center 
Kendall Square 

55 Broadway, Suite 920 
Cambridge, MA 02142-1093 


Federal Highway Administration 
Massachusetts Division 

Attn: Pamela Stephenson 
Division Administrator 

55 Broadway, 10" floor 
Cambridge, MA 02142 


United States Postal Service 

Attn: Ronald D. Schlesinger 

Manager, Maintenance Engineering Support 
25 Dorchester Avenue, Room B-36 

Boston, MA 02205 


10.2. State Agencies 


Massachusetts Executive Office of Energy and Environmental Affairs 
Attn: Maeve Vallely Bartlett 

Secretary, EEA 

100 Cambridge Street, Suite 900 

Boston, MA 02114 
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Massachusetts Bay Transportation Authority 
Attn: MEPA Coordinator 

10 Park Plaza, 6th Floor 

Boston, MA 02216-3966 


Massachusetts Department of Conservation and Recreation 
Attn: MEPA Coordinator 

251 Causeway Street 

Boston, MA 02114 


Massachusetts Department of Energy Resources 
Attn: John Ballam 

100 Cambridge Street, Suite 1020 

Boston, MA 02114 


Massachusetts Department of Environmental Protection 
Attn: Nancy Seidman 

1 Winter Street 

Boston, MA 02114 


Massachusetts Department of Environmental Protection, Boston 


Attn: MEPA Coordinator 
1 Winter Street 
Boston, MA 02108 


Massachusetts Department of Environmental Protection, Boston 


Attn: Waterways Program 
1 Winter Street 
Boston, MA 02108 


Massachusetts Department of Transportation 
Highway Division District 6 

Attn: MEPA Coordinator 

185 Kneeland Street 

Boston, MA 02111 


Massachusetts Department of Energy Resources 
Attn: MEPA Coordinator 

100 Cambridge Street, 10th Floor 

Boston, MA 02114 


Massachusetts Division of Marine Fisheries 
Attn: MEPA Coordinator 

251 Causeway Street, Suite 400 

Boston, MA 02114 


Massachusetts Executive Office of Energy and Environmental Affairs 


Department of Environmental Protection 
Attn: Nancy Baker, MEPA Analyst 
205b Lowell St 

Wilmington, MA 01887 
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Massachusetts Executive Office of Energy and Environmental Affairs 


Office of Coastal Zone Management 
Attn: Bruce Carlisle, Director 

251 Causeway Street, Suite 800 
Boston, MA 02114-2136 


Massachusetts Historical Commission 
Attn: Brona Simon 

State Historic Preservation Officer 
Executive Director 

The MA Archives Building 

220 Morrissey Boulevard 

Boston, MA 02125-3314 


10.3. Elected Officials 


Senator Edward Markey 
975 JFK Federal Building 
15 New Sudbury Street 
Boston, MA 02203 


Senator Elizabeth Warren 
2400 JFK Federal Building 
15 New Sudbury Street 
Boston, MA 02203 


Congressman Stephen Lynch 
88 Black Falcon Avenue 
Suite 340 

Boston, MA 02210 


Congressman Michael Capuano 
District Office 

110 First Street 

Cambridge, MA02141 


Senator William Brownsberger 
State House 

Room 413C 

Boston, MA 02133 


Senator Sonia Chang-Diaz 
State House 

Room 312D 

Boston, MA 02133 


Senator Linda Dorcena Forry 
State House 

Room 511B 

Boston, MA 02133 
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Senator Patricia Jehlen 
Co-Chair, MBTA Caucus 
State House 

Room 513 

Boston, MA 02133 


Senator Michael F. Rush 
State House 

Room 504 

Boston, MA 02133 


Representative Nick Collins 
State House 

Room 26 

Boston, MA 02133 


Representative Sean Garbally 
Co-Chair, MBTA Caucus 
State House 

Room 540 

Boston, MA 02133 


Representative Kevin Honan 
State House 

Room 38 

Boston, MA 02133 


Representative Aaron Michlewitz 
State House 

Room 156 

Boston, MA 02133 


Representative Mike Moran 
State House 

Room 39 

Boston, MA 02133 


Representative Angelo Scaccia 
State House 

Room 332 

Boston, MA 02133 


Representative Frank I. Smizik 
State House 

Room 274 

Boston, MA 02133-1054 


Representative Tim Toomey 
State House 

Room 238 

Boston, MA 02133 
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Office of Representative Elaine C. O’Brien 
State of Connecticut House of Representatives 
Legislative Office Building, Room 4010 

300 Capitol Avenue 

Hartford, CT 06106-1591 


Bill Linehan, President 
Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Frank Baker 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Mark Ciommo 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Michael Flaherty 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Tito Jackson 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Salvatore LaMattina 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Timothy McCarthy 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Stephen Murphy 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Matt O’ Malley 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 
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Ayanna Pressley 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Michelle Wu 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Charles Yancey 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


Josh Zakim 

Boston City Council 

1 City Hall Square, Suite 550 
Boston, MA 02201-2043 


10.4. Boston and Regional Agencies 


Boston Conservation Commission 
Attn: Executive Secretary 

Boston City Hall, Room 709 
Boston, MA 02201 


Boston Public Health Commission 

Attn: Barbara Ferrer, PhD, MPH, MEd 
Executive Director 

1010 Massachusetts Avenue, Main Office 
Boston, MA 02118 


Boston Redevelopment Authority 

Attn: Kairos Shen, Director of Planning 
1 City Hall Square 

Boston, MA 02201-1007 


Boston Department of Environment, Energy and Open Space 


Attn: Brian Swett 

Chief of Environment and Energy 
1 City Hall Square 

Boston, MA 02201-1007 


Boston Water and Sewer Commission 
Attn: John P. Sullivan, P.E. 

Chief Engineer 

980 Harrison Avenue 

Boston, MA 02119 
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City of Boston Public Works Department 
Attn: Michael Dennehy 

Commissioner 

Boston City Hall 

1 City Hall Square 

Boston, MA 02201 


City of Boston Transportation Department 
Attn: Interim Commissioner Jim Gillooly 
Boston City Hall 

1 City Hall Square 

Boston, MA 02201 


City of Cambridge 

Attn: Richard C. Rossi 
City Manager 

795 Massachusetts Avenue 
Cambridge, MA 02139 


Massachusetts Water Resources Authority 
Attn: Marianne Connolly 

Senior Program Manager 

Environmental Review and Compliance 
Charlestown Navy Yard 

100 First Ave, Building 39 

Boston, MA 02129 


Metropolitan Area Planning Council 
Attn: Eric Bourassa 

Transportation Director 

60 Temple Place, 6th Floor 

Boston, MA 02111 


Rose Kennedy Greenway Conservancy 
Attn: Linda Jonash 

Director of Planning and Design 

185 Kneeland Street, 2nd Floor 
Boston, MA 02111 


10.5. Libraries 


City of Boston Public Library 
Central Branch 

700 Boylston Street 

Boston, MA 02116 
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The State Library of Massachusetts 
24 Beacon Street 

State House, Room 341 

Boston, MA 02133 


City of Boston Public Library 
Honan-Allston Branch 

300 North Harvard St. 
Allston, MA 02134 


City of Boston Public Library 
Hyde Park Branch 

35 Harvard Avenue 

Hyde Park, MA 02136 


City of Boston Public Library 
South Boston Branch 

646 East Broadway 

South Boston, MA 02127 


10.6. Private Organizations 


495/MetroWest Partnership 
Attn: Paul F. Matthews 
Executive Director 

200 Friberg Parkway, Suite 1003 
Westborough, MA 01581 


ABC - A Better City 
Attn: Thomas J. Nally 
Planning Director 

33 Broad Street, Suite 300 
Boston, MA 02109 


Amtrak Planning and Development 
Attn.: Drew Galloway 

30" Street Station, 4" floor 
Philadelphia, PA 19104 


Association for Public Transportation 
Attn: Richard J. Arena, President 

PO Box 51029 

Boston, MA 02205-1029 
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The Boston Harbor Association 
Attn: Vivien Li 

President 

374 Congress Street, Suite 307 
Boston, MA 02210-1807 


Downtown North Association 
Attn: Robert B. O’Brien 
Executive Director 
rbobrien@rbobrien.com 


Harvard University 

Attn: Daniel S. Rabinovitz 
University Attorney 
Holyoke Center, Suite 980 
1250 Massachusetts Avenue 
Cambridge, MA 02138-3834 


MassBike 

Attn: Executive Director 
171 Milk Street, Suite 33 
Boston, MA 02109 


Massachusetts Bus Association 
Attn: Mark Sanborn 
Director-Chair 

PO Box 155 

Foxboro, MA 02035 


The National Corridors Initiative, Inc. 
Attn: James P. RePass 

Chairman and CEO 

59 Gates Street 

Boston, MA 02127 


Ernest Piper 

Principal Officer, New England 

National Railroad Passenger Corporation (Amtrak) 

Northeast Corridor Investment and Infrastructure Development 
1 South Station, 2™ floor 

Boston, MA 


Save the Harbor/Save the Bay 

Attn: Patty Foley 

212 Northern Avenue, Suite 304 West 
Boston, MA 02210 
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Sierra Club, Massachusetts Chapter 
Attn: John Kyper 

Transportation Chair 

10 Milk Street, Suite 632 

Boston, MA 02108 


South Boston Seaport Transportation Management Association 


Attn: Lauren Grymek 

Executive Director 

200 Seaport Boulevard, Mailzone Z3A 
Boston, MA 02210 


WalkBoston 

Attn: Wendy Landman, Executive Director 
Old City Hall 

45 School Street 

Boston, MA 02108 


10.7. Individuals and Businesses 


Brad Bellows 

Brad Bellows Architects 
87 Howard Street 
Cambridge, MA 02139 


Ellen Altman 
300 Summer Street, #45 
Boston, MA 02210 


Frank S. DeMasi 
26 MacArthur Road 
Wellesley, MA 02482 


Jay Demasi 
72 Ashland St. #301 
Malden, MA 02148 


Joel N. Weber II 
225 Summer Street, #3 
Somerville, MA 02143 


Representative John A. Businger 
33 St. Paul Street 
Brookline, MA 02446 


Governor Michael S. Dukakis 
Northeastern University 

301 Meserve Hall 

Boston, MA 02115 
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Nathaniel Curtis 
74 Woodlawn Street 
Boston, MA 02130 


Robert J. LaTrémouille 
875 Massachusetts Avenue #3 1 
Cambridge, MA 02139 


Stephen H. Kaiser, PhD 
191 Hamilton St 
Cambridge, MA 02139 


Wig Zamore 


13 Highland Ave #3 
Somerville, MA 02143 
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11. ACRONYMS AND GLOSSARY OF TERMS 


11.1 Acronyms 
AAB — Massachusetts Architectural Access Board 
AAI aS All Appropriate Inquiries 
AASHTO _ American Association of State Highway and Transportation Officials 
ACEC — Area of Critical Environmental Concern 
ACM = Asbestos Containing Materials 
ACS — American Community Survey 
ADA = Americans with Disabilities Act 
ADT = Average Daily Traffic 
APE _— Area of Potential Effects 
ASHRAE = (Formerly) American Society of Heating, Refrigerating and Air Conditioning 
Engineers 
ASTM _ American Society for Testing and Materials 
ATR — Automatic Traffic Recorder 
AUL = Activity and Use Limitation 
BBRS = Board of Building Regulations and Standards 
BFE = Base Flood Elevation 
BLC — Boston Landmarks Commission 
BMPs — Best Management Practices 
BRA _ Boston Redevelopment Authority 
BRT = Bus Rapid Transit 
BTD _ Boston Transportation Department 
BWSC — Boston Water and Sewer Commission 
C&D — Construction and demolition 
CAA = U.S. Clean Air Act 
CAAA — Clean Air Act Amendments 
CA/T = Central Artery/Tunnel 
CBECS — Commercial Buildings Energy Consumption Survey 
CE = Categorical Exclusion 
CEQ = Council on Environmental Quality 
CERCLA — Comprehensive Environmental Response, Compensation, and Liability Act 
CFCs — Chlorofluorocarbons 
CFR _— Code of Federal Regulations 
CFS — Cubic Feet per Second 
CHP = Combined Heat and Power 
CMP = Construction Management Plan 
CMR — Code of Massachusetts Regulations 
CNG — Compressed Natural Gas 
CO, ae Carbon dioxide 
CSA == Combined Statistical Area 
CSO = Combined Sewer Overflow 
South Station Expansion October 2014 
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CSXT — 
CWA = 
CWMP — 
CZM — 
dB = 
dBA = 
DCR = 
DDT = 
DEF _ 
DEIR _ 
DHW = 
DMA — 
DMF — 
DMU _ 
DOER = 
DOS — 
DOT _ 
DPF — 
DPM = 
DPU — 
DPW — 
DRP = 
EA — 
EDA = 
EDR _— 
EEA = 
EENF = 
EER = 
EFH — 
EGR — 
EIA _ 
EIR = 
EJ _ 
ENF = 
EO — 
EPA — 
ESA — 
ESA = 
EUI = 
FAA = 
FEIR = 
FEMA — 
FHWA — 
FIRM = 
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CSX Transportation, Inc. 

U.S. Clean Water Act 

Construction Waste Management Plan 
Massachusetts Office of Coastal Zone Management 
Decibel 

A-weighted Decibels 

Massachusetts Department of Conservation and Recreation 
Dichlorodiphenyltrichloroethane 

Diesel Exhaust Fluid 

Draft Environmental Impact Report 
Domestic Hot Water 

Dual Mode Articulated diesel-electric buses 
Division of Marine Fisheries 

Diesel Multiple Unit 

Department of Energy Resources 

Division of Occupational Safety 

Department of Transportation 

Diesel Particulates Filter 

Diesel Particulate Matter 

Massachusetts Department of Public Utilities 
Department of Public Works 

Diesel Retrofit Program 

Environmental Assessment 

Economic Development Area 
Environmental Data Resources 

Executive Office of Energy and Environmental Affairs 
Expanded Environmental Notification Form 
Energy Efficiency Rating 

Essential Fish Habitat 

Exhaust Gas Recirculation 

Energy Information Administration 
Environmental Impact Report 
Environmental Justice 

Environmental Notification Form 

Executive Order 

Environmental Protection Agency 
Endangered Species Act 

Environmental Site Assessment 

Energy Use Index 

Federal Aviation Administration 

Final EIR/Final Environmental Impact Report 
Federal Emergency Management Agency 
Federal Highway Administration 

Flood Insurance Rate Map 


South Station Expansion 
Massachusetts Department of Transportation 


Draft Environmental Impact Report Acronyms and Glossary 


FR 
FRA 
FTA 
FY 
GCOD 
GDP 
GHG 
GIS 
gpd 
GMF 
GSHP 
HAPs 
HDSC 
HFC 
HOVs 
HSG 
HSIP 
HSIPR 
HSR 
HST 
HTC 
HVAC 
Hz 
1-90 
I-93 

IB 
IECC 
I/I 
IPLV 
IRA 
ISI 
ISTEA 
ITC 
ITE 
LEED 
Leq (h) 
LID 
LLC 
Lmax 
LNC 
LNG 
LOMR 
LOS 
LSP 
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Federal Register 

Federal Railroad Administration 

Federal Transit Administration 

Fiscal Year 

Groundwater Conservation Overlay District 
Gross Domestic Product 

Greenhouse Gas 

Geographic Information System 

gallons per day 

General Mail Facility 

Ground-Source Heat Pump 

Hazardous Air Pollutants 
Hydrometeorological Design Studies Center 
Hydrofluorocarbons 

High Occupancy Vehicles 

Hydrologic Soil Group 

Highway Safety Improvement Program 
High Speed Intercity Passenger Rail 

High Speed Rail 

High Speed Train 

MassDOT’s Healthy Transportation Compact 
Heating, Ventilation, and Air Conditioning 
Hertz 

Interstate Highway 90/Massachusetts Turnpike 
Interstate Highway 93 

Inbound 

International Energy Conservation Code 
Inflow and Infiltration 

Integrated Part Load Value 

Immediate Response Action 

Institute for Sustainable Infrastructure 
Intermodal Surface Transportation Efficiency Act 
Investment Tax Credit 

Institute of Transportation Engineers 
Leadership in Energy and Environmental Design 
Hourly equivalent noise level 

Low Impact Development 

Limited Liability Company 

Maximum noise level 

Lean NOx Catalyst 

Liquefied Natural Gas 

Letter of Map Revision 

Level of Service 

Licensed Site Professional 
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LTBI 
LUHPPL 
MAAQS 
MAHW 
MAPC 
MAS 
MassDEP 
MassDOT 
MassDOS 
MassGIS 
MBTA 
MCP 
MDMF 
MDRP 
MEPA 
MESA 
M.G.L. 
MHC 
MHP 
MHW 
MLW 
MMLOS 
MOA 
MORIS 
MOU 
mph 
MSA 
MSGP 
MSL 
MS4 
MTA 
MWRA 
NA 

NAA 
NAAQS 
NAVD88 
NB 
NCHRP 
NEC 
NECIP 
NEMC 
NESHAP 
NEPA 
NFIP 
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Location to be Investigated 

Land Use of Higher Potential Pollutant Loads 
Massachusetts Ambient Air Quality Standards 
Mean Annual High Water 

Metropolitan Area Planning Council 

Maximum Authorized Speed 

Massachusetts Department of Environmental Protection 
Massachusetts Department of Transportation 
Massachusetts Division of Occupational Safety 
Massachusetts Office of Geographic Information 
Massachusetts Bay Transportation Authority 
Massachusetts Contingency Plan 

Massachusetts Division of Marine Fisheries 
Massachusetts Diesel Retrofit Program 
Massachusetts Environmental Policy Act 
Massachusetts Endangered Species Act 
Massachusetts General Law 

Massachusetts Historical Commission 

Municipal Harbor Plan 

Mean High Water 

Mean Low Water 

Multimodal Level of Service 

Memorandum of Agreement 

Massachusetts Ocean Resource Information System 
Memorandum of Understanding 

Miles per hour 

Metropolitan Statistical Area 

Multi Sector General Permit 

Mean Sea Level 

Municipal Separate Storm Sewer 

Metropolitan Transportation Authority 
Massachusetts Water Resources Authority 

Not Applicable 

Non-Attainment Area 

National Ambient Air Quality Standards 

North American Vertical Datum of 1988 
Northbound 

National Cooperative Highway Research Program 
Northeast Corridor 

Northeast Corridor Improvement Project 

Tufts Medical Center (Formerly the Tufts-New England Medical Center) 
National Emission Standards for Hazardous Air Pollutants 
National Environmental Policy Act of 1969 


National Flood Insurance Program 
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NFPA 
NHESP 
NMFS 
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N 
Massachusetts Natural Heritage and Endangered Species Program 


ational Fire Protection Association 


ational Marine Fisheries Service 
itric oxide 


Nitrogen dioxide 
ational Oceanic and Atmospheric Administration 


otice of Intent 

ational Ocean Service 

itrogen Oxides 

otice of Project Change 

ational Pollutant Discharge Elimination System 
ational Park Service 

atural Resources Conservation Service 


National Weather Service 
N 


itrogen Gas 


Operation and Maintenance 
Outbound 
Overhead Contact System 


Office of Hydrologic Design 

Oil and/or Hazardous Material 

Ordinary High Water 

Outstanding Resource Water 

Occupational Safety and Health Administration 
On-time performance 

Polychlorinated Biphenyl 


Professional Engineer 


Public Improvement Commission 
Polarized Light Microscopy 


Parts per Billion 
Personal Protective Equipment 


Parts per Million 


Packaged Terminal Air Conditioner 
Professional Traffic Operations Engineer 


Photovoltaic 
Response Action Outcome 


Reporting Condition 


Recognized Environmental Condition 
Residential Energy Consumption Survey 


Reference Concentration 


Record of Decision 
Regional Planning Agency 


Riverfront Protection Overlay District 
Release Tracking Number 


Regional Transportation Plan 
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SAFETEA-LU — 


SB 
SCII 
SCR 
SCS 
SF 
SGR 
SHPO 
SIC 
SIP 
SLR 
SO, 
SOVs 
SPCC 
Spp. 
SREC 
SSAR 
SSHASP 
SSO 
SSTC 
SSX 
STIP 
SWMP 
SWPPP 
TAZ 
TDM 
TERPS 
TIA 
TIO 
TIP 
TMA 
TMC 
TMDL 
TMP 
TPH 
tpy 
TREDIS 
TSL 
TSCA 
TSS 
TTY 
UCL 
UFP 
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U.S. Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy 


for Users 

Southbound 

Stretch Code 

Selective Catalyst Reduction 

Soil Conservation Service 

Square Feet 

State of Good Repair 

Massachusetts State Historic Preservation Office 
Standard Industrial Classification 

State Implementation Plan 

Sea Level Rise 

Sulfur dioxide 

Single Occupancy Vehicles 

Spill Prevention, Control, and Countermeasures 
Species 

Solar Renewable Energy Credit 

South Station Air Rights 

Site-Specific Health and Safety Plan 
Sanitary Sewer Overflows 

South Station Bus Terminal Project 
South Station Expansion 

Statewide Transportation Improvement Program 
Stormwater Management Plan 
Stormwater Pollution Prevention Plan 
Transportation Analysis Zone 
Transportation Demand Management 
Terminal Instrument Procedures 
Transportation Impact Assessment 
Transportation Improvements Only 
Transportation Improvement Program 
Transportation Management Association 
Turning Movement Count 

Total Maximum Daily Load 

Traffic Management Plan 

Total Petroleum Hydrocarbon 

Tons per Year 


Transportation Economic Development Impact System 


Transportation Scoping Letter 
Toxic Substances Control Act 
Total Suspended Solids 


Teletypewriter, also known as Telecommunication Device for the Deaf (TDD) 


Upper Concentration Limit 
Ultrafine Particulates 
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ULSD — Ultra-low Sulfur Diesel 

US. _— United States 

U.S. ACE _— United States Army Corp of Engineers 

U.S. DOT _ United States Department of Transportation 
U.S. EPA = United States Environmental Protection Agency 
U.S. FWS — United States Fish and Wildlife Service 
U.S.C. — United States Code 

USCG — United States Coast Guard 

USDA — United States Department of Agriculture 
USGS — United States Geological Survey 

USPS — United States Postal Service 

UST — Underground Storage Tank 

VAV — Variable Air Volume 

V/C — Volume-to-Capacity Ratio 

VMT — Vehicle Miles Traveled 

VOCs — Volatile Organic Compounds 

vpd — Vehicles per Day 

WPA — Massachusetts Wetland Protection Act 
WDUZ = Water Dependent Use Zone 

pg/m? — Micrograms per Cubic Meter 


11.2. Glossary of Terms 


100-Foot Buffer (Buffer Zone) - The area of land extending 100 feet horizontally outward from the 
boundary of any bank, freshwater wetland, coastal wetland, beach, dune, flat, marsh, or swamp bordering 
on any ocean, estuary, creek, river, stream, pond, or lake. 


100-Year Flood - The 1% annual chance flood. 
500-Year Flood - The 0.2% annual chance flood. 


AERMOD — AMS/EPA Regulatory Model (American Meteorological Society / Environmental 
Protection Agency Regulatory Model) an enhanced Gaussian dispersion model with boundary layer 
parameterization. 


Air Pollutant — Any substance in the air that could, in high enough concentration, cause harm to man, 
other animals, vegetation, or materials. Pollutants may include almost any natural or artificial 
composition of airborne matter capable of being airborne. They may be in the form of solid particles, 
liquid droplets, gases, or in combination thereof. Generally, they fall into two main groups (1) those 
emitted directly from identifiable sources and (2) those produced in the air by interaction between two or 
more primary pollutants, or by reaction with normal atmospheric constituents. 


Air Quality Standards — The level of pollutants prescribed by regulations that may not be exceeded 
during a given time in a defined area. 


Air Toxics — Any air pollutant for which a national ambient air quality standard (NAAQS) does not exist 
(i.e. excluding ozone, carbon monoxide, PMio, sulfur dioxide, nitrogen oxide) that may reasonably be 
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anticipated to cause cancer; respiratory, cardiovascular, or developmental effects; reproductive 
dysfunctions, neurological disorders, heritable gene mutations, or other serious or irreversible chronic or 
acute health effects in humans. 


Alightings — Passengers who get off a transit vehicle. 
Alignment — The horizontal and vertical ground plan of a roadway, railroad, transit route or other facility. 


AM Peak Period — The morning commute period, about three hours, in which the greatest movement of 
passengers occurs, generally from home to work; the portion of the morning service period where the 
greatest level of ridership is experienced and service provided. 


Ambient Air — Any unconfined portion of the atmosphere, open air, surrounding air. 


Americans with Disabilities Act of 1990 — Wide-ranging civil rights law that prohibits discrimination 
and ensures equal opportunity for persons with disabilities, including public accommodations and 
transportation. It also mandates the establishment of TDD/telephone relay services. The current text of the 
ADA includes changes made by the ADA Amendments Act of 2008 (P.L. 110-325), which became 
effective on January 1, 2009. 


Amtrak (National Railroad Passenger Corporation) — A quasi—public corporation created by the 
Federal Rail Passenger Service Act of 1970 to improve and develop intercity rail service throughout the 
United States. 


Anadromous - Fish that enter fresh water from the ocean to spawn, such as alewives, shad and salmon. 


Approach Track — In signaling, the section of track on the approach side of a signal which is equipped 
with a circuit to detect the arrival of a train and transmit its presence to the controlling circuits of the 
signal and its associated route. Used to lock a route and prevent it from being altered once a train has 
approached within a safe braking distance, known as approach control. This prevents the route being 
changed at a time when the train could run onto it and be derailed. 


At Grade — The location of a structure or transit guide way at the same level as the ground surface. 


Attainment Area — A geographic area in which levels of a criteria air pollutant meet the health—-based 
primary standard (national ambient air quality standard, or NAAQS) for the pollutant. An area may have 
an acceptable level for one criteria air pollutant, but may have unacceptable levels for others. Thus, an 
area could be both attainment and nonattainment at the same time. Attainment areas are defined using 
federal pollutant limits set by regulatory agencies. 


Bank (inland) - The portion of the land surface which normally abuts and confines a water body. It 
occurs between a water body and a vegetated bordering wetland and adjacent flood plain, or, in the 
absence of these, it occurs between a water body and an upland. 


Base Flood Elevation (BFE) — As defined by the Federal Emergency Management Agency (FEMA), the 
computed elevation to which floodwater is anticipated to rise during the base flood. Base Flood 
Elevations (BFEs) are shown on Flood Insurance Rate Maps (FIRMs) and on the flood profiles. The BFE 
is the regulatory requirement for the elevation or flood proofing of structures. The relationship between 
the BFE and a structure's elevation determines the flood insurance premium. 
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Best Management Practices — Policies, practices, procedures or structures implemented to mitigate the 
direct and indirect degradation of surface water quality from an activity. 


Boardings — Passengers who get on a transit vehicle. 
Branch — One of multiple route segments served by a single route. 
Bulkhead - A retaining wall along a waterfront. 


Carbon monoxide (CO) — A colorless, odorless, poisonous gas, produced by incomplete burning of 
carbon-based fuels, including gasoline, oil and wood. Carbon monoxide is also produced from 
incomplete combustion of many natural and synthetic products. When carbon monoxide gets into the 
body, the carbon monoxide combines with chemicals in the blood and prevents the blood from bringing 
oxygen to cells, tissues and organs. High-level exposures to carbon monoxide can cause serious health 
effects, including death. Symptoms of exposure to carbon monoxide can include vision problems, 
reduced alertness, and general reduction in mental and physical functions. 


Catadromous — Fish that enter salt water from fresh water to spawn, such as eels. 


Category 1 Waters — U.S. EPA Integrated List of Waters category designating a waterbody or segment 
thereof as unimpaired and not threatened for all designated uses. 


Category 2 Waters — U.S. EPA Integrated List of Waters category designating a waterbody or segment 
thereof as unimpaired for some uses and not assessed for others. 


Category 3 Waters — U.S. EPA Integrated List of Waters category designating a waterbody or segment 
thereof as having insufficient information to make assessments for any uses. 


Category 4 Waters — U.S. EPA Integrated List of Waters category designating a waterbody or segment 
thereof as impaired or threatened for one or more uses, but not requiring the calculation of a Total 
Maximum Daily Load (TMDL). 


Category 5 Waters — U.S. EPA Integrated List of Waters category designating a waterbody or segment 
thereof as impaired or threatened for one or more uses and requiring a Total Maximum Daily Load 
(TMDL). 


Catenary — The overhead contact wire and the associated system of support wires used on an 
electric railway. 


Central Transportation Planning Staff (CTPS) — The staff of the Boston Metropolitan Planning 
Organization (MPO). CTPS provides technical and policy analysis support for transportation planning in 
the Boston MPO Region. 


Chapter 91 — Massachusetts General Law Chapter 91 ensures that public rights to fish, fowl, and 
navigate waterways are not unreasonably restricted and that waterfront property owners’ abilities to 
approach land from the water is protected. 


Class A (Inland) Waters - These waters include waters designated as a source of public water supply 
and their tributaries. They are designated as excellent habitat for fish, other aquatic life and wildlife, 
including for their reproduction, migration, growth and other critical functions, and for primary and 
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secondary contact recreation, even if not allowed. These waters shall have excellent aesthetic value. 
These waters are protected as Outstanding Resource Waters. 


Class B (Inland) Waters - These waters are designated as a habitat for fish, other aquatic life, and 
wildlife, including for their reproduction, migration, growth and other critical functions, and for primary 
and secondary contact recreation. Where designated in 314 CMR 4.06, they shall be suitable as a source 
of public water supply with appropriate treatment (“Treated Water Supply”). Class B waters shall be 
suitable for irrigation and other agricultural uses and for compatible industrial cooling and process uses. 
These waters shall have consistently good aesthetic value. 


Class C (Inland) Waters - These waters are designated as a habitat for fish, other aquatic life and 
wildlife, including for their reproduction, migration, growth and other critical functions, and for 
secondary contact recreation. These waters shall be suitable for the irrigation of crops used for 
consumption after cooking and for compatible industrial cooling and process uses. These waters shall 
have good aesthetic value. 


Class SA (Coastal and Marine) Waters - These waters are designated as an excellent habitat for fish, 
other aquatic life and wildlife, including for their reproduction, migration, growth and other critical 
functions, and for primary and secondary contact recreation. In certain waters, excellent habitat for fish, 
other aquatic life and wildlife may include, but is not limited to, seagrass. Where designated in the tables 
to 314 CMR 4.00 for shellfishing, these waters shall be suitable for shellfish harvesting without 
depuration (Approved and Conditionally Approved Shellfish Areas). These waters shall have excellent 
aesthetic value. 


Class SB (Coastal and Marine) Waters - These waters are designated as a habitat for fish, other aquatic 
life and wildlife, including for their reproduction, migration, growth and other critical functions, and for 
primary and secondary contact recreation. In certain waters, habitat for fish, other aquatic life and 
wildlife may include, but is not limited to, seagrass. Where designated in the tables to 314 CMR 4.00 for 
shellfishing, these waters shall be suitable for shellfish harvesting with depuration (Restricted and 
Conditionally Restricted Shellfish Areas). These waters shall have consistently good aesthetic value. 


Class SC (Coastal and Marine) Waters - These waters are designated as a habitat for fish, other aquatic 
life and wildlife, including for their reproduction, migration, growth and other critical functions, and for 
secondary contact recreation. They shall also be suitable for certain industrial cooling and process uses. 
These waters shall have good aesthetic value. 


Classes of Track — A categorization of track based on the maximum allowable operating speed. 


Coastal Bank - The seaward face or side of any elevated landform, other than a coastal dune, which lies 
at the landward edge of a coastal beach, land subject to tidal action, or other wetland. 


Coastal Zone Management Act — The Federal Coastal Zone Management Act of 1972 codified in 
16 U.S.C. § 1456. 


Combined sewer — A sewer designed to receive both wastewater and storm or surface water. 
Combined Sewer Outfall or Combined Sewer Overflow (CSO) — A relief structure designed to allow 


flow from a combined stormwater and sewer system to be discharged untreated to an adjacent waterbody 
during storm events when high flows are experienced. 
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Commonwealth Tidelands — Defined in 310 CMR 9.02, in part, as “tidelands held by the 
Commonwealth or by its political subdivisions or a quasi-public agency or authority, in trust for the 
benefit of the public...” 


Commuter Rail — Multicar rail transportation utilizing exclusive or shared rights—of—way with service 
between urban areas or between outlying suburbs and the urban core. Usually involves greater distances 
and fewer stops than those normally found with light rail or heavy rail. 


Concentration — The relative amount of a substance mixed with another substance. Examples are 5 ppm 
of carbon monoxide in air and | mg/I of iron in water. 


Conformity — The requirement that state or metropolitan transportation plans, programs, and projects be 
consistent with the State Implementation Plan. A conformity finding by the Environmental Protection 
Agency is required as part of the federal review of Regional Transportation Plans and Transportation 
Improvement Programs. 


Corridor — A broad geographical band that follows a general directional flow or connects major sources 
of trips. It may contain a number of streets and highways and many transit lines and routes. Criteria Air 
Pollutants — The 1970 amendments to the Clean Air Act required U.S. EPA to set National Ambient Air 
Quality Standards (NAAQS) for certain pollutants known to be hazardous to human health. The term, 
"criteria pollutants" derives from the requirement that U.S. EPA must describe the characteristics and 
potential health and welfare effects of these pollutants. It is on the basis of these criteria that standards 
are set or revised. 


Crossing (Track) — A structure, used where one track crosses another at grade, and consisting of four 
connected frogs. (Rail Crossing, Diamond). 


Curve Number — An empirical parameter used in hydrology for predicting direct runoff or infiltration 
from rainfall excess. 


Day-Night Average Sound Level — The average noise level measured over a 24-hour period with a 10- 
dBA penalty added to the nighttime hours (10 p.m. to 7 a.m.) to account for people’s increased sensitivity 
to noise while they are trying to sleep. 


Deadhead — Railroad industry term used to describe the movement of equipment and/or crews between 
locations when they are not in revenue service (such as to and from layover). 


Dewatering drainage — Groundwater or surface water which is removed from a site and discharged 
beyond the limits of the site by means of gravity or pumping. 


Diadromous - A general category describing fish that spend portions of their life cycles partially in fresh 
water and partially in salt water. 


Diamond — A structure, used where one track crosses another at grade, and consisting of four connected 
frogs. (Rail Crossing). 


Diesel Multiple Unit — A multiple unit train powered by on-board diesel engines. A DMU requires no 
separate locomotive, as the diesel engines are incorporated into one or more of the carriages. DMUs are 
combined with other DMUs to form a train consist. 
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Disability — Disability is defined by the ADA as "...a physical or mental impairment that substantially 
limits a major life activity." The determination of whether any particular condition is considered a 
disability is made on a case by case basis. 


Eight-Hour Ozone Standards — Since 1971, the U.S. EPA has established national air quality standards 
for ozone. Revised in 1997, the current national air quality standard for ozone is 0.08 parts per million 
(ppm), or 80 parts per billion (ppb), averaged over 8 hours. For a given geographic area to be in 
compliance, its fourth highest 8—hour concentration in a year, averaged over three years must be equal to 
or less than that amount. 


Emissions — Release of pollutants into the air from a source. 


Emission Factor — A representative value for the quantity of a pollutant released to the atmosphere from 
a single source for a unit of time or distance. For example, an emission factor for an automobile would be 
the number of grams of carbon monoxide per vehicle—mile—traveled. 


Emission Inventory — A listing, by source, of the amount of air pollutants discharged into the 
atmosphere for a given time period (typically one year). 


Environmental Justice (EJ) — The principle that all people have a right to be protected from 
environmental pollution, and to live in and enjoy a clean and healthful environment. Environmental 
Justice, as defined by the EJ Policy of the Massachusetts Executive Office of Energy and Environmental 
Affairs (MassEEA), is the equal protection and meaningful involvement of all people with respect to the 
development, implementation, and enforcement of environmental laws, regulations, and policies and the 
equitable distribution of environmental benefits. 


Environmental Justice (EJ) Populations — EJ populations are those segments of the population that 
MassEEA has determined to be most at risk of being unaware of or unable to participate in environmental 
decision—making or to gain access to state environmental resources. An EJ population is defined as a 
neighborhood (consisting of a U.S. Census Bureau census block group) that meets one or more of the 
following criteria: 


e The median annual household income is at or below 65 % of the statewide median income for 
Massachusetts ($40,386 in 2010). 


e 25% of the residents are minority. 
e 25% of the residents are foreign born. 


e 25% of the residents are lacking English language proficiency, defined as households in which no 
one aged 14 and over speaks English only or speaks English “very well.” 


Based on the above criteria, MassGIS has identified EJ populations in Massachusetts, compiled from the 
2010 Census and the American Community Survey (ACS) 2006-2010 5-year estimates tables. 


Environmental Protection Agency (U.S. EPA) — The federal agency charged with protecting the 
nation’s environmental quality. The agency reviews all Regional Transportation Plans and Transportation 
Improvement Programs to ensure compliance with the Clean Air Act Amendments of 1990. 
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Estimated Habitat of Rare Wildlife - A sub-set of the Priority Habitats that show the geographical 
extent of the habitat of state-listed rare wetland wildlife and is codified under the Wetlands Protection 
Act, which does not protect rare plants. 


Executive Order 12898 — Presidential Executive Order, “Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income Populations,” enacted in 1994 requires each federal 
agency to identify and address, as appropriate, "disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority populations and low-income 
populations," collectively referred to as “EJ populations.” 


Facility of Private Tenancy — Defined in 310 CMR 9.02 as a facility at which the advantages of use 
accrue, on either a transient or a permanent basis, to a relatively limited group of specified individuals 
(e.g., members of a private club, owners of a condominium building) rather than to the public at-large 
(e.g., patrons of a public restaurant, visitors to an aquarium or museum). 


Facility of Public Accommodation — Defined in 310 CMR 9.02 as a facility at which goods or services 
are made available directly to the transient public on a regular basis, or at which advantages of use are 
otherwise open on essentially equal terms to the public at-large (e.g., patrons of a public restaurant, 
visitors to an aquarium or museum), rather than restricted to a relatively limited group of specified 
individuals (e.g., members of a private club, owners of a condominium building). 


Federal Consistency Certification — A finding issued in Massachusetts by the EEA through the Office 
of Coastal Zone Management, pursuant to the Federal Coastal Zone Management Act and the 
Massachusetts Coastal Zone Management Act, determining that a project located within the 
Massachusetts Coastal Zone is consistent with applicable federal policies pertaining thereto as further 
defined in the Massachusetts Coastal Zone Management Plan. 


Federal Highway Administration (FHWA) — A U.S. Federal agency that administers federal highway 
programs. The agency reviews all Regional Transportation Plans and Transportation Improvement 
Programs to ensure compliance with federal planning and funding requirements. 


Federal Navigation Project — As defined in 33 CFR Part 263.27(b), a Federal Navigation Project is a 
project or feature thereof that has been specifically authorized by Congress in a River Harbor Act or 
authorized under continuing authorities granted by Section 201 of the Flood Control Act 1965 or by 
Section 107 of the River Harbor Act of 1960 as amended and shall include projects or project features 
built by others but which have been adopted as a Federal project. 


Federal Railroad Administration (FRA) — A U.S. Federal agency of the Department of Transportation. 
The FRA serves as the principal organization for assistance to the Secretary of Transportation on all 
matters relating to rail transport and safety. 


Federal Transit Administration (FTA) — A U.S. Federal agency of the Department of Transportation. 
The FTA administers federal transit programs. The agency reviews all Regional Transportation Plans and 
Transportation Improvement Programs to ensure compliance with federal planning and funding 
requirements. 


Filled Tidelands — Defined in 310 CMR 9.02 as former submerged lands and tidal flats which are no 
longer subject to tidal action due to the presence of fill. 


Fish Run (Anadromous/Catadromous) - The area within estuaries, ponds, streams, creeks, rivers, lakes 


or coastal waters, which is a spawning or feeding ground or passageway for anadromous or catadromous 
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fish and which is identified by the Division of Marine Fisheries (DMF) or has been mapped on the 
Coastal Atlas of the Coastal Zone Management Program. 


Fixed—Guideway System — A system of vehicles that can operate only on its own guideway constructed 
for that purpose (e.g., rapid rail, light rail). 


Floor Area Ratio (FAR) — The ratio of the gross area of a structure to the area of the lot. 


Flowed Tidelands — Defined in 310 CMR 9.02 as present (existing) submerged lands and tidal flats 
which are subject to tidal action. 


Frequency — The quantity of service on a route, based on the number of vehicles per unit time past a 
certain point on a route (e.g., three trains per hour). 


Frog — An assembly that lets the flanged rail wheels cross over the opposite rail. 


General Service Application — The form provided by the Boston Water and Sewer Commission 
(BWSC) and completed by the property owner or by an agent authorized by the owner and submitted to 
the BWSC prior to construction, reconstruction, repair or modification of a water service pipe or a fire 
pipe from a public water main. A completed General Service Application includes verification that the 
premise address listed therein is correct. 


Grade Separated — A crossing of two forms of transportation paths (e.g., light rail tracks and a highway) 
at different levels to permit unconstrained operation. 


Groin — A rigid structure built out from a shore to protect the shore from erosion, to trap sand, or to direct 
a current for scouring a channel. 


Hazardous Air Pollutants (HAPs) — Chemicals that cause serious health and environmental effects. 
Health effects include cancer, birth defects, nervous system problems and death due to accidental 
releases. HAPs are released by sources such as chemical plants, dry cleaners, printing plants, and motor 
vehicles (cars, trucks, buses, etc.). 


Headhouse — The portion of a large transportation facility which contains waiting rooms, ticket counters, 
staff areas, retail, toilets, baggage facilities, and other sundry passenger facilities. It also includes 
concourses and passenger circulation elements connecting platforms and other facilities. 


Headway — The scheduled time interval between any two revenue vehicles operating in the same 
direction on a route. 


Heavy Rail (Transit) — Generally applies to higher—speed, multicar rail transportation utilizing exclusive, 
grade—separated rights-of-way in subway tunnels, on the surface, or elevated structures. The MBTA’s 
Red Line is an example of heavy rail. 


Historic High Water Mark — Defined in 310 CMR 9.02 as “the high water mark which existed prior to 
human alteration of the shoreline by filling, dredging, excavating, impounding, or other means. In areas 
where there is evidence of such alteration by fill, the Department of Environmental Protection (DEP) shall 
presume the historic high water mark is the farthest landward former shoreline which can be ascertained 
with reference to topographic or hydrographic surveys, previous license plans, and other historic maps 
and charts...” 
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Historic Low Water Mark — Defined in 310 CMR 9.02 as “the low water mark which existed prior to 
human alteration of the shoreline by filling, dredging, excavating, impounding or other means. In areas 
where there is evidence of such alteration by fill, the Department of Environmental Protection (DEP) shall 
presume the historic low water mark is the farthest landward former shoreline which can be ascertained 
with reference to topographic or hydrographic surveys, previous license plans, and other historic maps 
and charts...” 


Hours of Service — A government regulation which determines the number of hours that employees 
engaging in one or more kinds of covered service (such as train and engine service and communication of 
train orders), as defined by law and regulations, may work before going off— duty for a specified length of 
time. 


Hydrocarbons (HC) — Chemical compounds that consist entirely of carbon and hydrogen. 


Impervious Cover — A surface with impervious cover is one which precipitation cannot penetrate, 
causing direct runoff or perching (examples include pavement, roofs, and densely compacted gravel). 


Intelligent Transportation System (ITS) — Computer and communications technology that provides 
real-time information to operators of vehicles about transportation system conditions. Also includes 
technologies that identify, monitor, or control vehicles. 


Interlocking — A segment of railroad infrastructure that consists of track, turnouts and signals linked 
(interlocked) in a way that allows for train operations to succeed each other in a logical, predetermined, 
safe order, preventing conflicting train movements by means of mechanical or electric locking. Train 
movements must succeed each other in proper sequence over routes being governed by signal indication. 


Interlocking Limits — The extents of a railroad interlocking identified by the outer opposing signals 
controlling (governing) entrance to the interlocking. 


Interlocking Signals — The fixed signals of an interlocking, governing trains and engines using the 
interlocking limits. 


Intermodal — Involving two or more different modes (forms) of transportation. 


Intermodal Planning — Planning that reflects a focus on connectivity between modes as a means of 
facilitating linked trip—making. 


Interpolation — Estimation of an unknown quantity between two known quantities (historical data), or 
drawing conclusions about missing information from the available information. 


Isolated Vegetated Wetland - Vegetated areas subject to jurisdiction under 33 U.S.C. 1251, et seq. that 
are not bordering vegetated wetlands subject to jurisdiction under M.G.L. c. 131, § 40 and 310 CMR 
10.55(2). 


Joint Development — The term is now commonly used to refer to commercial development undertaken in 
conjunction with the development or expansion of transportation projects, derived from the original FTA 
definition: 


... Joint Development refers to the development of real property that was purchased with FTA 
funds. More often than not, this real property is developed while maintaining its original public 
transportation purpose. This is done by placing residential, commercial, or community service 
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development on, above, or adjacent to property that was purchased with FTA funds. Joint 
Development may include, but is not limited to, the following: 


e Commercial and residential development. 
e Pedestrian and bicycle access to a public transportation facility. 


e Construction, renovation, and improvement of intercity bus and intercity rail stations and 
terminals. 


e Renovation and improvement of historic transportation facilities. ' 


Key Station Plan — A document designating critical transit facilities needed to expand accessibility for 
individuals with disabilities and to meet ADA requirements. 


L10 — Noise level exceeded 10 % of the time 


Land Subject to Coastal Storm Flowage - Land subject to any inundation caused by coastal storms up 
to and including that caused by the 100-year storm, surge of record or storm of record, whichever is 
greater. 


Land Subject to Tidal Action - Land subject to the periodic rise and fall of a coastal water body, 
including spring tides. 


Land Under the Ocean - Land extending from the mean low water line seaward to the boundary of the 
municipality’s jurisdiction and including land under estuaries. 


Land Uses of Higher Potential Pollutant Load (LUHPPL) — Land uses with the potential to have 
higher pollutant loading which could be carried in stormwater runoff. LUHPPLs may be subject to 
different requirements and additional on-site stormwater treatment according to the Massachusetts 
Stormwater Management Standards. 


Landlocked Tidelands — Defined in Chapter 368 of the Massachusetts Acts of the General Court 2007 as 
“filled tidelands, which on January 1, 1984 were entirely separated by a public way or interconnected 
public ways from any flowed tidelands, except for any portion of such filled tidelands that are presently 
located: (a) within 250 feet of the high water mark of flowed tidelands; or (b) within any designated port 
area under the Massachusetts coastal zone management program. For the purposes of this definition, a 
public way may also be a landlocked tideland, except for any portion thereof which is presently within 
250 feet of the high water mark of flowed tidelands.” 


Layover — Refers to the time scheduled at the end of a route before the departure time of the next trip in 
order to: (a) provide recovery time for the schedule to ensure on-time departure for the next trip, and (b) 
to provide operator rest or break time between trips. 


Layover Facility — A place to park train vehicles, and perform light maintenance and cleaning functions. 


Ldn — Day-Night Average Sound Level 


' Federal Transit Administration. “About FTA.” Accessed July 7, 2014. http://www.fta.dot.gov/about_FTA_11009.html. 
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Lead (Pb)-— A heavy metal that is hazardous to health if breathed or swallowed. Its use in gasoline, 
paints, and plumbing compounds has been sharply restricted or eliminated by federal laws and 
regulations. 


Level of Service (LOS) — A qualitative measure used to characterize the operating conditions of a 
transportation service as perceived by its users. Most commonly applied to traffic operations, where 
designations go from A (best) to F (worst). 


Light Rail (Transit) — Generally applies to electric rail transportation capable of operating short train 
sets that uses exclusive, but not usually grade—separated, rights-of-way. The MBTA’s Green Line is an 
example of light rail. 


Limited English Language Proficiency — As defined in the MassEEA EJ Policy and the MassGIS 
Environmental Justice Data, a household is defined as lacking English proficiency when no person 14 
years old and over speaks only English and no person 14 years old and over who speaks a language other 
than English speaks English "very well" (have difficulty with English). MassGIS defines communities 
lacking English language proficiency as those that are "linguistically isolated.” A block group is 
considered to lack English language proficiency and be an EJ community if at least 25% of the 
households in that block group are identified as having English language isolation. 


Line Capacity — The maximum possible number of trains capable of being operated over a line in one 
direction, usually expressed as trains per hour. 


Local Service — Transit service involving many stops and low operating speeds with the purpose of 
picking up or delivering passengers as closely as possible to origins and destinations. 


Low Income — As defined in the MassEEA EJ Policy and the MassGIS Environmental Justice Data, a 
household that does not earn 65.49% of the state median income ($62,133). A block group is considered 
a low-income EJ population if the median household income less than or equal to that value ($40,637). 


Maintenance of Way (MOW) — On-track maintenance of repairing, testing, and inspecting track, 
including ties, ballast, and rail MOW work is usually conducted by the Engineering Department of a 
railway. 


Massachusetts Coastal Zone Management Plan — A multi—part plan, approved by the National Oceanic 
and Atmospheric Administration, establishing the boundaries of the Massachusetts Coastal Zone, statutes, 
tules, regulations, Memoranda of Understanding, and other legal authorities that constitute the legal basis 
for the enforceable CZM program policies, administered by the EEA acting through the Office of Coastal 
Zone Management. 


Massachusetts Department of Environmental Protection — A state agency responsible for protecting 
the environment and human health by ensuring clean air and water, management of hazardous wastes, and 
the preservation of wetlands and coastal resources.. 


Massachusetts Department of Environmental Quality Engineering — The former name for the 
Massachusetts Department of Environmental Protection. 


Massachusetts Department of Public Works, Waterways and Public Lands Commission — A 
predecessor agency with authority to license activities on filled and flowed tidelands in the 
Commonwealth. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 11-17 


Acronyms and Glossary Draft Environmental Impact Report 


Massachusetts Executive Office of Energy and Environmental Affairs Environmental Justice Policy 
— The Commonwealth's Executive Office of Energy and Environmental Affairs (MassEEA) established 
an Environmental Justice Policy to help address the disproportionate share of environmental burdens 
experienced by lower-income people and communities of color who, at the same time, often lack 
environmental assets in their neighborhoods. The policy is designed to help ensure their protection from 
environmental pollution as well as promote community involvement in planning and environmental 
decision-making to maintain and/or enhance the environmental quality of their neighborhoods. See also 
definitions for Environmental Justice and Environmental Justice Populations, as defined by the MassEEA 
policy. 


Massachusetts Harbor and Lands Commission — A predecessor body with statutory authority to 
license activities on filled and flowed tidelands in the Commonwealth. 


Massachusetts Office of Coastal Zone Management — The office within the EEA with statutory 
authority to administer the Massachusetts Coastal Zone Management Plan and thereby determine 
consistency with federal coastal zone policies and applicable requirements. 


Massachusetts State Harbor Line - A Massachusetts State Harbor Line is one of a series of boundaries 
established from time to time by state statute under the authority of M.G.L. Chapter 91, Section 34 to 
establish geographic limits beyond which no structure or fill may be placed without subsequent 
legislative approval and for which no license may be granted pursuant to M.G.L. Chapter 91. 


Metropolitan Planning Organization (MPO) — A _ federally mandated and federally funded 
transportation policy-making organization in the United States that is made up of representatives from 
local government and governmental transportation authorities. 


Minority — Minority populations consist of Hispanic or Latino persons and nonwhite persons, including 
persons who are American Indian and Alaska Native, Asian, black or African American, Native Hawaiian 
and other Pacific Islander, some other race, or two or more races. As defined in the MassEEA EJ Policy 
and MassGIS Environmental Justice Data, a block group is considered a minority EJ population if that 
block group is comprised of at least 25 % minorities. 


Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxic compounds defined by the CAA 
which are emitted from highway vehicles and non-road mobile equipment (e.g., railroad locomotives). 


Mobile Sources — Moving objects that release pollution; mobile sources include cars, trucks, buses, 
planes, trains, ships, motorcycles, and gasoline-powered lawn mowers, among others. Mobile sources 
are divided into two groups: on-road vehicles, which include cars, trucks and buses; and non-road 
vehicles, which include trains, planes, ships, lawn mowers, and some portable equipment. 


Mode — A particular means of transportation (e.g., transit, automobile, bicycle, walking). 


Mode Split — The proportion of people that use each of the various modes of transportation. This term 
also describes the process of allocating the proportion of people using modes. Frequently used to 
describe the percentage of people using private automobiles as opposed to the percentage using public 
transportation. 


Model — An analytical tool (often mathematical) used by transportation planners to assist in making 
forecasts of land use, economic activity, and travel activity. 
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Multimodal Planning — Planning that reflects consideration of more than one mode to serve 
transportation needs in a given area. 


Multiple Unit (WU) — Two or more locomotive units coupled in such a manner that control is from a 
single control point. 


Municipal Harbor Plan — As defined in 310 CMR 9.02, a Municipal Harbor Plan means a document (in 
words, maps, illustrations, and other media of communication) setting forth, among other things: a 
community's objectives, standards, and policies for guiding public and private utilization of land and 
water bodies within a defined harbor or other waterway planning area; and an implementation program 
which specifies the legal and institutional arrangements, financial strategies, and other measures that will 
be taken to achieve the desired sequence, patterns, and characteristics of development and other human 
activities within the harbor area. 


New Starts Program — Federal funding granted under Section 5309 (B) of the United States Code. 
These discretionary funds are made available by the Federal Transit Administration (FTA) for the 
construction of new fixed guide way systems or extensions of existing fixed guide way systems. 


Nitrogen dioxide (NO2) — The result of nitric oxide combining with oxygen in the atmosphere, a major 
component of photochemical smog. 


Nitrogen oxides (NOx) — A criteria air pollutant. Nitrogen oxides are produced from burning fuels, 
including gasoline and coal. Nitrogen oxides are smog formers, which react with volatile organic 
compounds to form smog. Nitrogen oxides are also major components of acid rain. 


Non-—attainment Area — A geographic region that the U.S. EPA has designated as failing to meet 
National Ambient Air Quality Standards. A single geographic area may have acceptable levels of one 
criteria air pollutant but unacceptable levels of one or more other criteria air pollutants; thus, an area can 
be in both attainment and nonattainment at the same time. 


Off—Peak — Non-—tush periods of the day when travel activity is generally lower and less transit service is 
scheduled. 


Open Space — As generally defined in 310 CMR 9.00, open space means land not containing a building 
or other structures preventing a clear view of the sky. For the purposes of Chapter 91 and 310 CMR 9.00, 
open space is limited to such areas within filled tidelands. 


Outfall — The discharge point of a collection system to a receiving body of water. 


Outstanding Resource Water (ORW) — Water protected under the Massachusetts Surface Water 
Quality Standards (314 CMR 4.00 et seq.) which can include Areas of Critical Environmental Concern 
(ACECs), protected shorelines, protected and scenic rivers, wildlife refuges, protected water supplies 
(Zone I, Zone II, and Interim Wellhead Protection Areas), and certified vernal pools. 


Ozone (O3) — A gas that is a strong oxidizer and a pulmonary irritant that affects the respiratory mucous 
membranes, other lung tissues, and respiratory functions. Exposure to O3 can impair the ability to 
perform physical exercise; can result in symptoms such as tightness in the chest, coughing, and wheezing; 
and can ultimately result in asthma, bronchitis, and emphysema. 


Park-and-Ride — A parking area for automobile drivers who then board vehicles, shuttles or carpools 


from these locations. 
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Particulates; Particulate Matter (PM) — A criteria air pollutant. Particulate matter includes dust, soot 
and other tiny bits of solid materials that are released into and move around in the air. Particulates are 
produced by many sources, including burning of diesel fuels by trucks and buses, railroad locomotives, 
incineration of garbage, mixing and application of fertilizers and pesticides, road construction, industrial 
processes such as steel making, mining operations, agricultural burning (field and slash burning), and 
operation of fireplaces and woodstoves. Particulate pollution can cause eye, nose and throat irritation and 
other health problems. 


Particulate Matter 10 Microns (PMi0) — Made up of small solid particles and liquid droplets with an 
aerodynamic diameter of 10 micrometers and smaller. Particles enter the body by way of the respiratory 
system. PM over 10 micrometers in size is captured in the nose and throat and is readily expelled from 
the body. PM smaller than 10 micrometers, can reach the air ducts (bronchi) and the air sacs (alveoli). 


Particulate Matter 2.5 Microns (PM25) — Made up of small solid particles and liquid droplets with an 
aerodynamic diameter of 2.5 micrometers and smaller. PM2s5 has been associated with increased 
incidence of respiratory diseases such as asthma, bronchitis, and emphysema; cardiopulmonary disease; 
and cancer. 


Passenger — A person who rides a transportation vehicle, excluding the driver. 


Passenger Count — A count made of passengers arriving at, boarding and alighting, leaving from, or 
passing through one or more points on a route. 


Passenger Miles — A measure of service utilization which represents the cumulative sum of the distances 
ridden by each passenger. 


Peak Flow Rate — The greatest amount of stormwater runoff coming out of a specific watershed or site at 
any one time. 


Peak Hour/ Peak Period — The period with the highest ridership during the entire service day, generally 
referring to either the peak hour or peak several hours (peak period). 


Phase I Environmental Assessment — An essential first step in determining whether contamination 
exists on a property. 


PM Peak Period — The evening commute period, about three hours, in which the greatest movement of 
passengers occurs, generally from home to work; the portion of the morning service period where the 
greatest level of ridership is experienced and service provided. 


Potable Water — Water fit for human consumption in conformance with the regulations of the 
Massachusetts Department of Environmental Protection. 


Precursor — In photochemistry, a compound antecedent to a pollutant. For example, volatile organic 
compounds (VOCs) and nitrogen oxides react in sunlight to form ozone or other photochemical oxidants. 
As such, VOCs and oxides of nitrogen are precursors. 


Primary Standard — A pollution limit based on health effects. Primary standards are set for criteria air 
pollutants. 


Priority Habitat of Rare Species - The geographical extent of habitat for all state-listed rare species, 
both plants and animals, and codified under the Massachusetts Endangered Species Act (MESA). 
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Private Tidelands — Defined in 310 CMR 9.02 as “Tidelands held by a private person subject to an 
easement of the public for the purposes of navigation and free fishing and fowling and of passing freely 
over and through the water...the Department shall presume that tidelands are private tidelands if they lie 
landward of the historic low water mark or of a line running 100 rods (1650 feet) seaward of historic high 
water mark, whichever is further landward.” 


Public Benefit Determination — A finding issued by the Secretary of the EEA pursuant to M.G.L. 
Chapter 91, Section 18B documenting public benefits provided by projects located on landlocked filled 
tidelands. 


Public Way — Defined in 310 CMR 9.02 as: “...a road, street, or highway for vehicular use, open to the 
public at large and for which a public agency is responsible for maintenance and repair.” 


Public Waterfront Act — Also known as Chapter 91. Massachusetts General Law Chapter 91 ensures 
that public rights to fish, fowl, and navigate waterways are not unreasonably restricted and that waterfront 
property owners’ abilities to approach land from the water is protected. 


Qualified Person — A person who has the knowledge, training and demonstrated experience to perform a 
specific duty safely and properly. 


Rail (Track) — A rolled steel shape, commonly a T-section, designed to be laid end to end in two parallel 
lines on crossties or other suitable supports to form a track for railway rolling stock. 


Rail Head Concourse — At South Station, the large open pedestrian circulation and waiting area adjacent 
to the terminating end of the commuter and intercity rail tracks. 


Regional Transportation Advisory Council (RTAC) — Independent group that advises the Boston 
Region MPO on transportation issues and reviews the Transportation Plan, Transportation Improvement 
Program, and the Unified Planning Work Program. Composed of state agencies, local communities, and 
civic and private associations with an interest in transportation planning. 


Regional Transportation Plan — A long-range (20+ years) vision, strategy, and capital improvement 
program that guides the investment of public funds in transportation facilities. The plan is developed by 
an MPO and contains a financial plan. It is updated every five years and may be amended as a result of 
changes in available funding and findings from local studies. 


Remote Storage — Temporary storage of consists at great distances from the terminal facility (for 
example, at an overnight layover yard). 


Revetment - A facing (as of stone or concrete) to sustain an embankment. 


Ridership — The number of passenger boardings and/or alightings on a public transportation system in a 
given time period. 


Right-of-Way (ROW) -— The land over which a public road or rail line is built. An exclusive right—of— 
way is a road, lane, or other right-of-way designated exclusively for a specific purpose or for a particular 
group of users, such as light rail vehicles or buses. 


Riverfront Area - The area of land between a river’s mean annual high water line and a parallel line 
measured horizontally. The riverfront area may include or overlap other resource areas or their buffer 
zones. The riverfront area does not have a buffer zone. 
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Root Mean Square (RMS) — Used to express average vibration velocity levels. 


Running Time — The time assigned for the movement of a revenue vehicle over a route, usually done on 
a (route) segment basis by various times of day. 


Running Track — A track reserved for movement through a yard. 


Safety Control — A device or devices, which will cause an automatic brake application to be initiated 
when the locomotive engineer becomes incapacitated. 


Sanitary Sewer - A sewer that carries sanitary sewage and/or industrial wastes. 


Schedule — From the transit agency (not the public timetable), a document that, at a minimum, shows the 
time of each revenue trip through designated time points. 


Seawall - A wall or embankment to protect the shore from erosion or to act as a breakwater. 


Secondary Standard — A pollution limit based on environmental effects such as damage to property, 
plants, visibility, etc. Secondary standards are set for criteria air pollutants. 


Sewage —Water-carried waste, in solution or suspension, which is intended to be removed from a 
community. Also known as wastewater. 


Special Public Destination Facilities — As initially defined in the Decision on City of Boston Request 
for Approval of the Boston Harbor Park Plan Pursuant to 301 CMR 23.00., May 22, 1991, and refined by 
the Secretary’s Decision on the Fort Point Downtown Municipal Harbor Plan — Phase 2 (March 8, 2004), 
Special Public Destination Facilities refers to facilities of public accommodation that enhance the 
destination value of the waterfront by serving significant community needs, attracting a broad range of 
people, or providing innovative amenities for public use: such facilities may include cultural uses. 


State Implementation Plan (SIP) — A detailed description of the programs a state will use to carry out 
its responsibilities under the Clean Air Act. SIPs are collections of the regulations used by a state to 
reduce air pollution in nonattainment areas. The Clean Air Act requires that U.S. EPA approve each SIP. 


Stormwater Pollution Prevention Plan (SWPPP) — A plan required for major construction projects 
under the EPA’s National Pollutant Discharge Elimination System (NPDES) Construction General 
permit. The SWPPP is required to address measures to prevent erosion, sedimentation, and other 
potential discharges of pollutants to waterbodies and wetlands. 


Sulfur dioxide (SO) — A gas that is formed during the combustion of fuels containing sulfur compounds. 
It can cause irritation and inflammation of tissues with which it comes into contact. Inhalation can cause 
irritation of the mucous membranes causing bronchial damage, and it can exacerbate pre-existing 
respiratory diseases such as asthma, bronchitis, and emphysema. Exposure to SO2 can cause damage to 
vegetation, corrosion to metallic materials, and soiling of clothing and buildings. 


Teletypewriter (TTY) — A teletypewriter is an electronic device that lets people who are Deaf, Hard of 
Hearing, or speech-impaired use the telephone to communicate, by allowing them to type text messages. 


A TTY is required at both ends of the conversation in order to communicate. 


Terra Firma-— Solid ground, as distinct from water and air. 
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Title VI — Enacted as part of the landmark U.S. Civil Rights Act of 1964 (42 U.S.C. 2000d), prohibits 
discrimination on the basis of race, color, or national origin in federally assisted programs or activities. 


Total Maximum Daily Load (TMDL) — A report including a calculation of the maximum amount of a 
pollutant that a waterbody can receive and still safely meet water quality standards. 


Train — A form of rail transport consisting of an engine or more than one engine coupled, with or without 
railroad cars to transport passengers or cargo, traveling along a rail track. 


Train Set — A train set describes the physical makeup of a combination of locomotives and coaches 
coupled together and operating as one unit. 


Transit — Generally refers to urban passenger transportation service, local in scope, provided to the 
public along established routes with fixed or variable schedules at published fares. 


Transfer — A passenger who transfers from one transit line or mode to another line or mode. 


Transportation Analysis Zone (TAZ) — An aggregation of census geography based on demographic 
information and the number of trips produced, and attracted within, its borders. 


Transportation Demand Management (TDM) - In its most general form, any action or actions that 
attempt to control or alter existing travel patterns or choices. Included in this group are a wide range of 
strategies, such as promoting ridesharing, requiring alternative work hours or flextime, or increasing 
travel costs for single-occupant vehicles, through parking controls or fees, or through fuel taxes. 


Trip — The one—way operation of a revenue vehicle between two terminal points on a route. Also refers 
to a measurement of personal travel, defined as the movement of one person from a starting origin to an 
ending destination by any mode of transportation. 


Trust lands — As defined in 310 CMR 9.02, trust lands are present and former waterways in which the 
fee simple, any easement, or other proprietary interest is held by the Commonwealth in trust for the 
benefit of the public. All geographic areas subject to the jurisdiction of M.G.L. c. 91, as specified in 
310 CMR 9.04, are generally considered to be trust lands. 


Ultrafine particulates — Particulate matter that is generally less than 100 nanometers in size. Compared 
with PM), the ultrafine particles would be 0.1 microns and smaller or roughly 25 times smaller than the 
regulated PM2s. 


United States Coast Survey (United States Coast and Geodetic Survey) — The predecessor agency to 
the National Oceanic and Atmospheric Administration established by an Act of February 10, 1807, Sess. 
II, Ch. 8, 2 Stat. 413-14 (1807) created to survey the coastline of the United States. 


U.S. Census Block — Statistical areas bounded by visible features, such as streets, roads, streams, and 
railroad tracks, and by nonvisible boundaries, such as selected property lines and city, township, school 
district, and county limits and short line-of-sight extensions of streets and roads. Generally, census 
blocks are small in area; for example, a block in a city bounded on all sides by streets. 


U.S. Census Block Group — Statistical divisions of census tracts, are generally defined to contain 
between 600 and 3,000 people, and are used to present data and control block numbering. A block group 
consists of clusters of blocks within the same census tract that have the same first digit of their four—digit 
census block number. 
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U.S. Census Tract — Small, relatively permanent statistical subdivisions of a county or equivalent entity 
that are updated by local participants prior to each decennial census as part of the Census Bureau's 
Participant Statistical Areas Program. 


U.S. DOT Order 5610.2(a) — U.S. DOT issued EJ Order, “Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations” (1997, updated in 2012) to address environmental 
justice for minority and low-income populations. The Order sets forth steps to prevent disproportionately 
high and adverse effects to minority or low-income populations through Title VI analyses and 
environmental justice analyses conducted as part of federal transportation planning and NEPA provisions. 
It also describes the specific measures to be taken to address instances of disproportionately high and 
adverse effects and sets forth relevant definitions. 


U.S. Pierhead and Bulkhead Line — Generally, a geographic boundary established by one or more 
Federal statutes beyond which no fill or structure shall be permitted. Such lines were created to preserve 
navigability in the United States’ coastal waters. 


VdB — Vibration level in decibels referenced to 1 micro inch per second 


Vehicle Hours — The number of hours traveled by a vehicle, usually calculated by mode. 
Vehicle Miles — The number of miles traveled by a vehicle, usually calculated by mode. 
Vehicle Miles Traveled — The number of miles traveled by a vehicle in a fixed period of time. 


Vernal Pool (habitat) - Confined basin depressions which, at least in most years, hold water for a 
minimum of two continuous months during the spring and/or summer, and which are free of adult fish 
populations, as well as the area within 100 feet of the mean annual boundaries of such depressions, to the 
extent that such habitat is within an Area Subject to Protection Under M.G.L. c. 131, § 40 as specified in 
310 CMR 10.02(1). 


Volatile Organic Compounds (VOCs) — Organic chemical compounds which evaporate under normal 
indoor atmospheric conditions of temperature and pressure. Emissions of VOCs are regulated by U.S. 
EPA mostly to prevent the formation of ground-level ozone, a constituent of photochemical smog. Many 
VOCs form ground-level ozone by “reacting” with sources of oxygen molecules such as nitrogen oxides 
(NOx) in the atmosphere in the presence of sunlight. Health effects include eye, nose, and throat 
irritation; headaches, loss of coordination, nausea; damage to liver, kidney, and central nervous system. 
Some organics can cause cancer in animals; some are suspected or known to cause cancer in humans. 


Watershed — A region or area that contains all land ultimately draining to a waterbody. 


Yard — A system of tracks within defined limits provided for making up trains, storing cars, and other 
purposes, over which movements not authorized by time table or by train—order may be made, subject 
to prescribed signals and rules, or special instructions. 


Yard Lead — A track, other than a main line, which is used to direct trains in and out of the yard, ideally 
with sufficient room for at least one full consist length. 


Zone AE - As defined by the Federal Emergency Management Agency (FEMA) and identified on Flood 
Insurance Rate Maps (FIRMs), areas subject to inundation by the 1-%-annual-chance flood event 
determined by detailed methods. 
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Zone X - As defined by the Federal Emergency Management Agency (FEMA) and identified on Flood 
Insurance Rate Maps (FIRMs), areas located within the 0.2-%-annual-chance floodplain, areas of 1-%— 
annual-chance flooding where average depths are less than one foot; areas of 1-%-annual-chance flooding 
where the contributing drainage areas is less than one-square-mile; and areas protected from the 1-%- 
annual-chance flood by levees. 


Zone VE - As defined by the Federal Emergency Management Agency (FEMA) and identified on Flood 
Insurance Rate Maps (FIRMs), areas subject to inundation by the 1-%-annual-chance flood event with 
additional hazards due to storm-induced velocity wave action. 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Metropolitan Planning Organization 


MEMORANDUM 


DATE April 17, 2014 


TO Kristine Wickham-Zimmerman, Joseph Wanat, Caroline Ducas - VHB 
Matthew Ciborowski - MassDOT 


FROM Bruce Kaplan, Ying Bao 
CTPS 


RE South Station Expansion: Environmental Justice Analysis Background 


Federal guidance mandates that transportation projects should not unfairly 
burden low-income and minority communities, also known as “environmental 
justice communities”. This memorandum explains the methodology employed 
by CTPS in its analyses of potential disproportionate burdens on environmental 
justice populations in the realms of environmental impacts, mobility, 
congestion, and accessibility to services and employment for the South Station 
Expansion project. A brief project description precedes the presentation of 
environmental justice definitions, methodology, and results. 


PROJECT BACKGROUND 


Four different alternatives were analyzed for the South Station Expansion 
project. Three distinct “Build” scenarios, described below, were modeled for the 
2035 horizon year, in addition to a No-Build scenario. 


Transportation Improvements Only (TIO) 


In the TIO alternative, South Station would be expanded onto the adjacent 16- 
acre USPS property. MassDOT would acquire and demolish the USPS 
General Mail Facility/South Postal Annex; the 1000 jobs associated with this 
facility would be relocated to a new USPS facility to be constructed in South 
Boston. The existing South Station terminal would be expanded with an 
expanded passenger concourse and passenger support services, including 
amenities such as retail, food, and beverage outlets. Capacity improvements 
would include construction of seven new tracks and four platforms for a total of 
20 tracks and 11 platforms. Some existing platforms, towers, and approach 
interlockings would be reconfigured and/or reconstructed. There would be no 
private development beyond what has already been programmed for the site in 
the 2035 Regional Long Range Transportation Plan (LRTP). 
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Dorchester Avenue would be restored for public and station access. 
Restoration of Dorchester Avenue would reconnect Dorchester Avenue to 
Summer Street as a public way. It would include landscaping and improved 
pedestrian and cycling connections and facilities (including adjacent sidewalks 
and crosswalks). Restoration also would include construction of a long-awaited 
extension of the Harborwalk along reopened Dorchester Avenue. 


The TIO alternative, like the No-Build alternative, also includes all adopted 
highway and transit projects included in the LRTP. In terms of transit service 
planning changes incorporated into both TIO and No-Build alternatives, rapid 
transit fares and improved frequencies are assumed on the MBTA Fairmount 
commuter rail line. In addition, the TIO alternative includes an increase in 
Amtrak intercity service at South Station, rising from the existing 40 daily 
combined arriving and departing trains to a total of 80 daily trains. The TIO 
alternative also assumes South Coast Rail commuter rail service and adds 
additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham commuter rail lines. 


Amtrak and South Coast Rail service are not built into the CTPS travel demand 
model, but rather were incorporated into the South Station Expansion travel 
demand forecasting using post-modeling processes. As a result, the 
environmental justice benefits and burdens related to these services are not 
directly examined as part of this analysis. Even so, any environmental justice 
benefits and burdens associated with improved Amtrak intercity service are 
expected to have a negligible impact on the results of this analysis. For a 
comprehensive analysis of environmental justice benefits and burdens related 
to and conducted for the South Coast Rail project, please refer to the CTPS 
memorandum "South Coast Rail Environmental Justice Study" dated October 
30, 2009. 


Joint/Private Development Minimum Build (MIN LU) 


This alternative would include everything contained in the TIO scenario, as well 
as provisions for future private development at the South Station site by 
incorporating appropriate structural foundations into the overall station and 
track design. Future private development could include approximately 660,000 
square feet (sf) of mixed-use development consisting of residential, office, and 
commercial uses, including retail and hotel uses, approximately 235 parking 
spaces, and with building heights ranging up to approximately 12 stories. This 
analysis assumes this new development will add 1,020 new service jobs, 255 
new retail jobs, and 280 new households containing a population of 620 
persons. 
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Joint/Private Development Maximum Build (MAX LU) 


This alternative would include everything contained in the MIN LU scenario, but 
with a greater provision for future private development at the South Station site. 
The maximum potential for future private development would be limited by the 
Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations 
applicable to Boston Logan International Airport. Accordingly, building heights 
would be limited to approximately 290 feet and an amendment to the Municipal 
Harbor Plan, modifying applicable Chapter 91 regulations, would be required. 
Future private development could include approximately 2.1 million sf of mixed- 
use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, approximately 510 parking spaces, and with 
building heights up to approximately 26 stories. This analysis assumes this new 
development will add 3,000 new service jobs, 750 new retail jobs, and 830 new 
households containing a population of 1,830 persons. 


DEFINITIONS 


Recent documents such as the Federal Transit Administration (FTA)’s 2011 
Title VI Circular, the FTA 2011 Environment Justice Circular, and the Federal 
Department of Transportation (DOT)’s 2012 Environmental Justice Order, have 
traditionally informed the CTPS’s identification of geographic areas of minority 
and low-income populations (municipalities and Boston neighborhoods). Such 
geographic regions are determined by the demographics of the people living in 
a transportation analysis zone (TAZ). A TAZ is an aggregation of census 
geography based on population and estimated trip volumes. The Boston 
Region MPO regional travel demand model area is composed of 2,727 TAZs 
that comprise nearly all of eastern Massachusetts. It encompasses 164 cities 
and towns, including the 101 Boston Region MPO cities and towns and 63 
additional communities’. The current assumed thresholds’ for these 
environmental justice (EJ) populations are as follows: 


' For further background information on the travel demand model set, please consult 


Methodology and Assumptions of Central Transportation Planning Staff Regional Travel 


Demand Modeling: Green Line Extension New Starts Analysis, November 24, 2010. Please 
note that the calibration work described on pp. 11-13 have been superseded for this study. 


Furthermore, the horizon year has been updated to 2035 from 2030. For more information 
regarding the South Station Expansion project model’s calibration, please see South Station 
Expansion: Model Year Questions, March 17, 2014. 

* The study team requested that the Environmental Justice threshold criteria to be used were in 


line with those used by the Massachusetts Executive Office of Energy and Environmental 
Affairs (EEA). Detailed information can be found at http://www.mass.gov/anf/research-and- 
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¢ Minority -A minority (non-white or Hispanic) TAZ was defined as having a 
percentage of minority population greater than or equal to 25 percent, 
according to the 2010 US Census. 


* Low income — The state median household income in 2012, based on the 
latest American Community Survey (ACS)’s 5-year summary data, was 
approximately $69,393. A low-income TAZ was defined as having a median 
household income at or below 60 percent of this level ($42,497). 


* Linguistic Isolation -Households in which all members 14 years old and over 
speak a non-English language and also speak English less than "Very well" 
(have difficulty with English) is "linguistically isolated." A linguistically isolated 
TAZ was defined as having a percentage of linguistically isolated population 
greater than or equal to 25 percent, according to the 2012 ACS 5-year 
summary data. 


* Disabled —A disabled TAZ was defined as having a percentage of self- 
reported disabled population greater than or equal to 10.4%, which is the 
percentage of self-reported disabled persons in the MBTA service area, 
according to the 2012 ACS 5-year summary data. 


Based on these definitions, 913 of the 2,727 TAZs in the model set area qualify 
as minority (Figure 1); 400 qualify as low-income (Figure 2); 87 as linguistically 
isolated (Figure 3); and 1,081 as disabled (Figure 4). Figure 5 overlays the 
disabled populations over the other EJ populations. Figure 6 displays the 1,596 
TAZs that meet at least one of these four criteria. 973 TAZs meet one criterion, 
57 TAZs meet all four criteria, 148 TAZs meet three criteria, and 418 TAZs 
meet two criteria. Please note that for the purposes of this analysis, an “all or 
nothing” approach is assumed regarding TAZ population definition. That is, if a 
TAZ meets one or more of the aforementioned criteria, then the entire 
population of that TAZ is then assumed to have those characteristics (low 
income, minority, disabled, linguistic isolation) for analytical purposes since the 
subsequent analysis is performed at the TAZ level, as opposed to a finer 
geographic level in which differing populations might be able to be better 
parsed. 


The future demographic forecasts used for the analysis assumed these 
attributes of the residential population TAZs remain the same as they were 
observed in the data used to determine the thresholds. Thus, the modeled 


tech/it-serv-and-support/application-serv/office-of-qeographic-information- 
massgis/datalayers/cen2010ej.htm! 


For the disabled population threshold, the MBTA service area average was chosen instead of 
the statewide average, since it was more inclusive. 


MassDOT 5 April 17, 2014 


future-year classifications of populations solely reflect the demographic 
conditions represented in the 2010 Census and the 2012 ACS. 


METHODOLOGY 


Certain performance measures were used as indicators of benefits and 
burdens for EJ and non—EJ populations. The environmental justice populations 
were further subdivided for analysis into low-income, minority, linguistic 
isolation, and disabled categories, and tested separately. The tested 
performance measures fall into three categories: accessibility to needed 
services and jobs; mobility and congestion; and environmental impacts. 


Accessibility Analysis 


This study analyzed access to needed services and jobs in terms of average 
transit and highway travel times from EJ and non-EJ population zones to basic, 
retail, and service employment opportunities; health care; and institutions of 
higher education. Data related to Boston-area higher education data was 
gathered within the past 4 years in conjunction with CTPS’s refinement of the 
regional travel demand model’s Home-Based School trip purpose routines. 
Data related to the Boston area’s largest concentration of hospitals was 
collected approximately 4 — 5 years ago. The accessibility analysis featured an 
examination of the number of destinations within a 40-minute transit trip and a 
20-minute auto trip. The analysis of transit travel times included destinations 
within a 40-minute transit trip, and the analysis of highway travel times included 
destinations within a 20-minute auto trip. The examined accessibility 
performance measures were: 


* The average number of basic, retail, and service jobs within a 40-minute 
transit trip and a 20-minute auto trip. 


* The average travel time to basic, retail, and service jobs within a 40-minute 
transit trip and a 20-minute auto trip. 


¢ The average number of hospital beds within a 40-minute transit trip and a 20- 
minute auto trip. 


¢ The average travel time to a hospital, weighted by the number of hospital 
beds, within a 40-minute transit trip and a 20-minute auto trip. 


¢ The average number of students at facilities of two- and four-year institutions 
of higher education within a 40-minute transit trip and a 20-minute auto trip. 


¢ The average travel time to facilities of two- and four-year institutions of higher 
education, weighted by enrollment, within a 40-minute transit trip and a 20- 
minute auto trip. 
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Mobility, Congestion, and Environmental Analysis 


The mobility, congestion, and environmental impacts were analyzed by 
comparing performance measures for EJ population zones to those for non—EJ 
population zones. As in the accessibility analysis, differences between the 
average levels of these performance measures within the two types of zones 
were calculated for the No-Build and Build scenarios. The results are 
aggregated in the same manner. The examined mobility, congestion, and 
environmental performance measures were: 


* Congested VMT per square mile — the number of vehicle-miles traveled on 
congested roadways (volume/capacity>0.75) per square mile of dry land within 
a TAZ. 


¢ CO per square mile — the number of kilograms of carbon monoxide emitted 
per square mile of dry land within a TAZ. 


¢ Transit production time — the average door-to-door travel time for all transit 
trips produced in the TAZ. 


¢ Highway production time — the average door-to-door travel time for all 
highway trips produced in the TAZ. 


¢ Transit attraction time — the average door-to-door travel time for all transit trips 
attracted to the TAZ. 


¢ Highway attraction time — the average door-to-door travel time for all highway 
trips attracted to the TAZ. 


RESULTS 


The tables in the appendices display that minimal or no change occurs among 
the alternatives across the communities of concern for accessibility to needed 
services and jobs, mobility and congestion, or environmental impacts. 
Furthermore, change is negligible for both environmental justice population 
zones and non—environmental justice population zones in the build scenarios 
compared to the no build scenario. 


Statistical tests were performed to determine if the estimated differences 
between the changes experienced by each pair of community classifications 
(e.g. minority and non-minority) among the alternatives were significant. If there 
is a statistically significant difference, an area in one community classification is 
more likely to experience a larger change than an area in the other community 
classification; if there is not such a significant difference, an area is likely to 
experience about the same level of change regardless of community 
Classification. The difference between the pair of community classifications is 
considered significant if the variations of the changes within the classifications 
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are together smaller than the difference between the average changes 
experienced by the community classifications. Each Build alternative’s 
categorized metrics’ changes (e.g. low income average transit production time 
and non-low income average transit production time) was tested against those 
of the No-Build scenario. A two group sample t-test was used to determine if 
the samples in the model area of 1) minority, low-income, linguistically isolated, 
and disabled communities and 2) non-minority, non-low income, non- 
linguistically isolated, and non-disabled communities were different at the 95% 
confidence level. None of the metrics had statistically significant differences 
between the averages of the two groups. Hence none of the EJ populations 
(low-income, minority, linguistic isolation, disabled) experiences a greater 
burden than any non-EJ population as result of implementation of any of the 
Build alternatives. 
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Appendix 1 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.1 Basic Employment 
Low-Income Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 25,460 13,590 31.4 31.8 
TIO 25,480 13,630 31.5 31.8 
MIN 25,190 13,490 31.4 31.8 
MAX 25,190 13,470 31.4 31.8 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.3% 0.3% 0.0% 
MIN -1.1% -0.7% 0.0% 0.0% 
MAX -1.1% -0.9% 0.0% 0.0% 
Minority Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 

Minority Non-Minority Minority Non-Minority 
No Build 23,130 10,260 31.9 31.7 
TIO 23,160 10,310 31.9 31.6 
MIN 22,840 10,250 31.9 31.6 
MAX 22,840 10,220 31.9 31.6 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.5% 0.0% -0.3% 
MIN -1.3% -0.1% -0.1% -0.2% 
MAX -1.3% -0.4% -0.1% -0.2% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
60,670 49,750 
60,670 49,750 
60,650 49,710 
60,650 49,710 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% -0.1% 
0.0% -0.1% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
63,610 43,810 
63,610 43,810 
63,570 43,760 
63,570 43,760 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
0.0% 0.0% 
-0.1% -0.1% 
-0.1% -0.1% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
13.2 13.7 
13.2 13.7 
13.3 13.7 
13.3 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.8% 0.0% 
0.8% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.7 13.7 
13.7 13.7 
13.7 13.7 
13.7 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.1 Basic Employment 


Linguistically Isolated Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 31,300 14,230 
TIO 31,300 14,270 
MIN 31,040 14,120 
MAX 31,030 14,100 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.3% 
MIN -0.8% -0.8% 
MAX -0.9% -0.9% 
Disabled Population 
Average Number of Available 
Basic Jobs within a 40-Minute 
Transit Trip 
Disabled Non-Disabled 
No Build 14,240 15,450 
TIO 14,260 15,500 
MIN 14,110 15,340 
MAX 14,100 15,320 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
TIO 0.1% 0.3% 
MIN -0.9% -0.7% 
MAX -1.0% -0.8% 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
32.0 31.7 
32.0 31.7 
32.0 31.7 
32.0 31.7 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time (minutes) 


Disabled Non-Disabled 
32.0 31.6 
31.9 31.6 
31.9 31.6 
31.9 31.6 


Average Transit Time (minutes) 


Disabled Non-Disabled 
-0.3% 0.0% 
-0.3% 0.0% 
-0.3% 0.0% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
66,580 50,320 
66,580 50,320 
66,500 50,280 
66,490 50,280 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
-0.1% -0.1% 
-0.1% -0.1% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
47,350 53,760 
47,350 53,760 
47,330 53,700 
47,330 53,700 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
0.0% 0.0% 
0.0% -0.1% 
0.0% -0.1% 


Average Highway Time 


(minutes) 
Not 
Linguistically _Linguistically 
Isoslated Isolated 

13.1 13.7 
13.1 13.7 
13.1 13.7 
13.1 13.7 


Average Highway Time 


(minutes) 
Not 
Linguistically _Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
13.5 13.8 
13.5 13.8 
13.5 13.8 
13.5 13.8 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.2 Retail Employment 
Low-Income Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
No Build 25,290 12,440 
TIO 25,320 12,490 
MIN 25,420 12,580 
MAX 25,610 12,620 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
TIO 0.1% 0.4% 
MIN 0.5% 1.1% 
MAX 1.3% 1.4% 
Minority Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Minority Non-Minority 
No Build 22,870 8,790 
TIO 22,910 8,840 
MIN 23,000 8,930 
MAX 23,180 8,910 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
TIO 0.2% 0.6% 
MIN 0.6% 1.6% 


MAX 1.4% 1.4% 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
30.9 32.0 
30.9 32.0 
30.9 32.0 
30.9 32.0 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 

Minority Non-Minority 
31.7 32.0 
31.7 32.0 
31.7 31.9 
31.8 31.9 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
-0.1% -0.3% 
0.3% -0.3% 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
53,690 39,370 
53,690 39,370 
53,810 39,420 
54,040 39,510 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.7% 0.4% 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
54,390 33,360 
54,390 33,360 
54,500 33,390 
54,710 33,440 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.6% 0.2% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
13.0 13.5 
13.0 13.5 
13.0 13.5 
13.0 13.5 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Minority Non-Minority 
13.4 13.5 
13.4 13.5 
13.4 13.5 
13.4 13.5 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.2 Retail Employment 


Linguistically Isolated Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 26,350 13,340 
TIO 26,360 13,390 
MIN 26,960 13,480 
MAX 27,130 13,530 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.4% 
MIN 0.4% 1.0% 
MAX 1.0% 1.4% 
Disabled Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
No Build 12,780 14,740 
TIO 12,810 14,780 
MIN 12,910 14,880 
MAX 12,960 14,930 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
TIO 0.2% 0.3% 
MIN 1.0% 0.9% 


MAX 1.4% 1.3% 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 

31.0 31.9 
31.0 31.9 
31.0 31.9 
31.0 31.9 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
32.0 31.8 
32.0 31.8 
32.0 31.8 
32.0 31.8 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —Linguistically 
Isoslated Isolated Isoslated Isolated 

50,850 40,560 13.3 13.5 
50,850 40,560 13.3 13.5 
50,990 40,620 13.3 13.5 
51,240 40,720 13.3 13.5 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —Linguistically 
Isoslated Isolated Isoslated Isolated 
0.0% 0.0% 0.0% 0.0% 
0.3% 0.1% 0.0% 0.0% 
0.8% 0.4% 0.0% 0.0% 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
38,180 43,130 13.3 13.6 
38,180 43,130 13.3 13.6 
38,230 43,180 13.3 13.6 
38,340 43,300 13.3 13.6 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
0.0% 0.0% 0.0% 0.0% 
0.1% 0.1% 0.0% 0.0% 
0.4% 0.4% 0.0% 0.0% 
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Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.3 Service Employment 
Low-Income Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 186,400 85,810 30.4 32.0 
TIO 186,590 86,130 30.4 32.0 
MIN 187,020 86,320 30.4 32.0 
MAX 187,780 86,650 30.4 32.0 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.4% 0.0% 0.0% 
MIN 0.3% 0.6% 0.0% 0.1% 
MAX 0.7% 1.0% 0.0% 0.0% 
Minority Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Minority Non-Minority Minority Non-Minority 
No Build 169,930 55,770 31.7 31.9 
TIO 170,200 56,100 31.7 31.9 
MIN 170,590 56,210 31.7 31.9 
MAX 171,300 56,410 31.7 31.9 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.2% 0.6% 0.0% 0.0% 
MIN 0.4% 0.8% 0.0% 0.1% 
MAX 0.8% 1.1% 0.0% 0.1% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
310,670 185,200 
310,670 185,200 
311,140 185,410 
312,050 185,790 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.4% 0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
304,030 139,830 
304,030 139,830 
304,500 139,940 
305,340 140,150 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.4% 0.2% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.8 13.7 
12.8 13.7 
12.8 13.7 
12.8 413.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.4 13.7 
13.4 13.7 
13.4 13.7 
13.4 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.3 Service Employment 
Linguistically Isolated Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically Linguistically 
Isoslated Isolated Isoslated Isolated 

No Build 186,690 93,330 30.2 31.9 
TIO 186,720 93,650 30.2 31.9 
MIN 186,950 93,860 30.2 31.9 
MAX 187,650 94,230 30.2 31.9 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically Linguistically 
Isoslated Isolated Isoslated Isolated 
TIO 0.0% 0.3% 0.0% 0.0% 
MIN 0.1% 0.6% 0.0% 0.0% 
MAX 0.5% 1.0% 0.0% 0.0% 
Disabled Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Disabled Non-Disabled Disabled Non-Disabled 
No Build 90,780 101,970 31.8 31.9 
TIO 91,020 102,340 31.8 31.8 
MIN 91,220 102,560 31.8 31.8 
MAX 91,660 102,890 31.8 31.8 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Disabled Non-Disabled Disabled Non-Disabled 
TIO 0.3% 0.4% 0.0% -0.3% 
MIN 0.5% 0.6% 0.0% -0.3% 
MAX 1.0% 0.9% 0.0% -0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 
Auto Trip 


Linguistically Not Linguistically Linguistically 


Isoslated Isolated 
291,780 195,390 
291,780 195,390 
292,450 195,620 
293,400 196,040 


Average Number of Available 
Service Jobs within a 20-Minute 
Auto Trip 


Linguistically Not Linguistically Linguistically 


Isoslated Isolated 
0.0% 0.0% 
0.2% 0.1% 
0.6% 0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
177,380 216,100 
177,380 216,100 
177,610 216,350 
178,024 216,810 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
0.0% 0.0% 
0.1% 0.1% 
0.4% 0.3% 


Average Highway Time 


(minutes) 
Not 
Linguistically 
Isoslated Isolated 

13.3 13.6 
13.3 13.6 
13.3 13.6 
13.3 13.6 


Average Highway Time 


(minutes) 
Not 
Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Disabled Non-Disabled 
13.4 13.7 
13.4 13.7 
13.4 13.7 
13.4 13.7 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.4 Hospital Beds 
Low-Income Population 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 1,870 670 26.5 22.2 
TIO 1,870 670 26.5 22.2 
MIN 1,870 670 26.5 22.2 
MAX 1,870 670 26.5 22.2 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.0% 0.0% 0.0% 0.0% 
MIN 0.0% 0.0% 0.0% 0.0% 
MAX 0.0% 0.0% 0.0% 0.0% 


Minority Population 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Minority Non-Minority Minority Non-Minority 
No Build 1,450 440 26.6 20.5 
TIO 1,450 440 26.6 20.5 
MIN 1,450 440 26.6 20.5 
MAX 1,450 440 26.6 20.5 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Minority Non-Minority Minority Non-Minority 
TIO 0.0% 0.0% 0.0% 0.0% 
MIN 0.0% 0.0% 0.0% 0.0% 


MAX 0.0% 0.0% 0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not Low- 
Low-Income Income 
4,240 2,430 
4,240 2,430 
4,240 2,430 
4,240 2,430 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Minority Non-Minority 
4,040 1,830 
4,040 1,830 
4,040 1,830 
4,040 1,830 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.0 2.8 
12.0 12.9 
12.0 12.9 
12.0 12,9: 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
12.7 12.9 
12.7 12.9 
12.7 12.9 
12.7 12.9 


Average Highway Time 


(minutes) 

Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.4 Hospital Beds 


Linguistically Isolated Population 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 1,500 780 
TIO 1,500 780 
MIN 1,500 780 
MAX 1,500 780 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.0% 
MIN 0.0% 0.0% 
MAX 0.0% 0.0% 
Disabled Population 
Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 
Disabled Non-Disabled 
No Build 740 860 
TIO 740 860 
MIN 740 860 
MAX 740 860 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Disabled Non-Disabled 
TIO 0.0% 0.0% 
MIN 0.0% 0.0% 
MAX 0.0% 0.0% 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
27.4 22.5 
27.4 22.5 
27.4 22.5 
27.4 22.5 


Average Transit Time (minutes) 


Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time (minutes) 


Disabled Non-Disabled 
23.0 22.4 
23.0 22.5 
23.0 22.5 
23.0 22.5 


Average Transit Time (minutes) 


Disabled Non-Disabled 
0.0% 0.4% 
0.0% 0.4% 
0.0% 0.4% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
3,250 2,600 
3,250 2,600 
3,250 2,600 
3,250 2,600 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Disabled Non-Disabled 
2,440 2,780 
2,440 2,780 
2,440 2,780 
2,440 2,780 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Not 
Linguistically —_ Linguistically 
Isoslated Isolated 

13.0 12.8 
13.0 12.8 
13.0 12.8 
13.0 12.8 


Average Highway Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
12.2 13.3 
12.2 13.3 
12.2 13.3 
12.2 13.3 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.5 Colleges 
Low-Income Population 


Average Number of Available 
College Enrollment within a 40- 


Average Transit Time 


Minute Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 24,270 9,010 21.6 18.5 
TIO 24,280 9,050 21.8 18.6 
MIN 24,300 9,040 21.8 18.7 
MAX 24,300 9,040 21.8 18.5 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 


Average Transit Time 


Minute Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.0% 0.4% 0.9% 0.5% 
MIN 0.1% 0.3% 0.9% 1.1% 
MAX 0.1% 0.3% 0.9% 0.0% 
Minority Population 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Minority Non-Minority 
No Build 19,890 5,520 
TIO 19,930 5,550 
MIN 19,930 5,550 
MAX 19,930 5,550 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Minority Non-Minority 
TIO 0.2% 0.5% 
MIN 0.2% 0.5% 


MAX 0.2% 0.5% 


Average Transit Time 


(minutes) 

Minority Non-Minority 
24.3 15.8 
24.4 15.8 
24.4 15.8 
24.4 15.8 


Average Transit Time 


(minutes) 

Minority Non-Minority 
0.4% 0.0% 
0.4% 0.0% 
0.4% 0.0% 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Low-Income Not Low-Income 
46,020 23,820 
46,020 23,820 
46,020 23,850 
46,020 23,850 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Low-Income Not Low-Income 
0.0% 0.0% 
0.0% 0.1% 
0.0% 0.1% 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Minority Non-Minority 
42,320 17,230 
42,320 17,230 
42,390 17,230 
42,390 17,230 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Minority Non-Minority 
0.0% 0.0% 
0.2% 0.0% 
0.2% 0.0% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.5 12.8 
12.5 12.8 
i235 12.8 
12.5 12.8 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.4 12.5 
13.4 12.5 
13.4 12.5 
13.4 12.5 


Average Highway Time 


(minutes) 

Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.5 Colleges 


Linguistically Isolated Population 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 21,430 10,270 
TIO 21,430 10,310 
MIN 21,430 10,310 
MAX 21,430 10,310 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.4% 
MIN 0.0% 0.4% 
MAX 0.0% 0.4% 
Disabled Population 
Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 
Disabled Non-Disabled 
No Build 8,940 12,100 
TIO 8,940 12,150 
MIN 8,940 12,160 
MAX 8,940 12,160 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Disabled Non-Disabled 
TIO 0.0% 0.4% 
MIN 0.0% 0.5% 
MAX 0.0% 0.5% 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 

21.6 18.8 
21.6 18.8 
21.6 18.8 
21.6 18.8 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 
Disabled Non-Disabled 
19.0 18.8 
19.0 18.9 
19.0 18.9 
19.0 18.9 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.5% 
0.0% 0.5% 
0.0% 0.5% 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically — Linguistically 
Isoslated Isolated Isoslated Isolated 

33,860 26,000 14.2 12.7 
33,860 26,000 14.2 12.7 
34,220 26,010 14.2 12.7 
34,220 26,010 14.2 12.7 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —_Linguistically 
Isoslated Isolated Isoslated Isolated 
0.0% 0.0% 0.0% 0.0% 
1.1% 0.0% 0.0% 0.0% 
1.1% 0.0% 0.0% 0.0% 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
22,360 29,350 13.3 12.4 
22,360 29,350 13.3 12.4 
22,400 29,360 13.3 12.4 
22,400 29,360 13.3 12.4 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
0.0% 0.0% 0.0% 0.0% 
0.2% 0.0% 0.0% 0.0% 
0.2% 0.0% 0.0% 0.0% 


Appendix 2 
Results 
Mobility Summary (Build Alternatives vs. No Build Alternative) 


2. 1 Transit 


Low Income Population 


Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Not Low- Not Low- Not Low- Not Low- 
Low-Income Income Low-Income Income Low-Income Income Low-Income Income 
No Build 45.1 53.2 Compared to No Build 41.0 42.3 Compared to No Build 
TIO 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
MIN 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
MAX 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
Minority Population 
Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Minority Non-Minority Minority Non-Minority Minority Non-Minority Minority Non-Minority 
No Build 46.0 55.9 Compared to No Build 42.3 42.1 Compared to No Build 
TIO 46.0 55.9 0.0% 0.0% 42.3 42.1 0.0% 0.0% 
MIN 46.0 55.9 0.0% 0.0% 42.3 42.1 0.0% 0.0% 
MAX 45.9 55.9 -0.2% 0.0% 42.3 42.1 0.0% 0.0% 


Linguistically Isolated Population 


Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Not Not Not Not 
Linguistically —_ Linguistically Linguistically —_ Linguistically Linguistically __Linguistically Linguistically _ Linguistically 
Isoslated Isolated Isoslated Isolated Isoslated Isolated Isoslated Isolated 
No Build 45.6 52.6 Compared to No Build 42.0 42.1 Compared to No Build 
TIO 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
MIN 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
MAX 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
Disabled Population 
Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled 
No Build 51.9 52.7 Compared to No Build 43.6 41.0 Compared to No Build 
TIO 51.9 52.7 0.0% 0.0% 43.6 41.0 0.0% 0.0% 
MIN 51.8 52.6 -0.2% -0.2% 43.6 41.0 0.0% 0.0% 


MAX 51.9 52.6 0.0% -0.2% 43.6 41.0 0.0% 0.0% 


Appendix 2 (continued) 


Results 
Mobility Summary (Build Alternatives vs. No Build Alternative) 


2.2 Auto 
Low Income Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Not Low- Not Low- Not Low- Not Low- 
Low-Income Income Low-Income Income Low-Income Income Low-Income Income 
No Build 12.8 14.0 Compared to No Build 12.6 12.5 Compared to No Build 
TIO 12.8 14.0 0.0% 0.0% 12.6 12.5 0.0% 0.0% 
MIN 12.8 14.1 0.0% 0.5% 12.6 12.5 0.0% 0.0% 
MAX 12.8 14.1 0.0% 0.5% 12.6 12.5 0.0% 0.0% 
Minority Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Minority Non-Minority Minority Non-Minority Minority Non-Minority Minority Non-Minority 
No Build 13.2 14.3 Compared to No Build 12.8 12.3 Compared to No Build 
TIO 13.2 14.3 0.0% 0.0% 12.8 12.3 0.0% 0.0% 
MIN 13.2 14.3 0.1% 0.0% 12.9 12.3 0.5% 0.0% 
MAX 13.2 14.3 0.1% 0.0% 125 12.3 0.5% 0.0% 
Linguistically Isolated Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Not Not Not Not 
Linguistically __Linguistically — Linguistically _ Linguistically Linguistically _Linguistically _Linguistically —_ Linguistically 
Isoslated Isolated Isoslated Isolated Isoslated Isolated Isoslated Isolated 
No Build 13.4 13.9 Compared to No Build 12.5 12.5 Compared to No Build 
TIO 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
MIN 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
MAX 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
Disabled Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled 
No Build 13.7 14.0 Compared to No Build 11.9 12.9 Compared to No Build 
TIO 13.7 14.0 0.0% 0.0% 11.9 12.9 0.0% 0.0% 
MIN 13.7 14.0 0.0% 0.0% 11.9 12.9 0.0% 0.0% 


MAX 13.8 14.0 0.7% 0.0% 11.9 12.9 0.0% 0.0% 


Appendix 3 
Results 


Environmental Summary (Build Alternative vs. No Build Alternative) 


Low Income Population 


CO per Square Mile (kg/mile”) 


Congested VMT per Square Mile 


Not Low- Not Low- 
Low-Income Income Low-Income Income 
No Build 410 210 Compared to No Build 
TIO 410 210 0.0% 0.0% 
MIN 410 210 0.0% 0.0% 
MAX 410 210 0.0% 0.0% 
Minority Population 
CO per Square Mile (kg/mile”) 
Minority Non-Minority Minority Non-Minority 
No Build 350 170 Compared to No Build 
TIO 350 170 0.0% 0.0% 
MIN 350 170 0.0% 0.0% 
MAX 350 170 0.0% 0.0% 
Linguistically Isolated Population 
CO per Square Mile (kg/mile”) 
Not Not 
Linguistically _Linguistically _—_ Linguistically —_ Linguistically 
Isoslated Isolated Isoslated Isolated 
No Build 350 230 Compared to No Build 
TIO 350 230 0.0% 0.0% 
MIN 350 230 0.0% 0.0% 
MAX 350 230 0.0% 0.0% 
Disabled Population 
CO per Square Mile (kg/mile”) 
Disabled Non-Disabled Disabled Non-Disabled 
No Build 240 230 Compared to No Build 
TIO 240 230 0.0% 0.0% 
MIN 240 230 0.0% 0.0% 
MAX 240 230 0.0% 0.0% 


Not Low- Not Low- 
Low-Income Income Low-Income Income 
1,990 7,040 Compared to No Build 
1,980 7,030 -0.5% -0.1% 
2,000 7,050 0.5% 0.1% 
2,000 7,050 0.5% 0.1% 
Congested VMT per Square Mile 
Minority Non-Minority Minority Non-Minority 
4,100 7,810 Compared to No Build 
4,100 7,800 0.0% -0.1% 
4,110 7,820 0.2% 0.1% 
4,120 7,830 0.5% 0.3% 
Congested VMT per Square Mile 
Not Not 
Linguistically _Linguistically Linguistically _ Linguistically 
Isoslated Isolated Isoslated Isolated 
1,500 6,680 Compared to No Build 
1,500 6,670 0.0% -0.1% 
1,500 6,690 0.0% 0.1% 
1,510 6,690 0.7% 0.1% 
Congested VMT per Square Mile 
Disabled Non-Disabled Disabled Non-Disabled 
5,280 7,370 Compared to No Build 
5,280 7,360 0.0% -0.1% 
5,300 7,380 0.4% 0.1% 
5,300 7,390 0.4% 0.3% 
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1. South Station Study Area 
1.1. Population 


The one-half-mile South Station study area encompasses the Leather District and much of the Chinatown 
neighborhood to the west; extends to the east across the Fort Point Channel to include a portion of the 
South Boston Waterfront/Innovation District; and extends to the north to include a portion of the 
Downtown neighborhood. According to the U.S. Census, the South Station study area had a population of 
approximately 12,659 residents in 2010. The population in the study area is concentrated to the west of 
the station in the neighborhoods of Chinatown and the Leather District, with smaller populations north of 
the station in the Downtown neighborhood, and to the east in the South Boston Waterfront/Innovation 
District area. 


Table 13 presents population trends for the South Station study area, neighborhoods within a one-half 
mile radius of South Station, Boston, Suffolk County, and Massachusetts. The population of the South 
Station study area and the populations of neighborhoods near South Station increased at substantially 
higher percentages over the 10 year period than did the populations of Boston, Suffolk County, and 
Massachusetts. The study area population grew by almost 55% from 2000 to 2010. All of the 
neighborhoods in close proximity to South Station increased their populations by more than 10%, and the 
populations of the Leather District and South Boston Waterfront/Innovation District neighborhoods 
increased by close to 200% and 300%, respectively. In comparison, from 2000 to 2010, the City of 
Boston’s population increased by almost 5%, Suffolk County increased by slightly less than 5%, and the 
state population increased by slightly more than 3%. 


Table 13—Population Trends, South Station Study Area, 2000-2010 


Area | Population Population % Change 
2000 2010 2000 to 2010 
South Station Study Area 8,190 12,659 54.6 
Chinatown 3,559 4,444 24.9 
Leather District 219 639 191.8 
Downtown USS 11,215 52.5 
South Boston Waterfront 509 1,889 271.1 
City of Boston 589,141 617,594 4.8 
Suffolk County 689,807 722,023 4.6 
Massachusetts 6,349,097 6,547,629 3.1 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 


1.2. Housing 


There were approximately 6,444 housing units in the South Station study in 2010. Mi£rroring the 
population characteristics in the study area, the housing units in the study area are generally concentrated 
to the west and north of South Station, in the neighborhoods of Chinatown, the Leather District, and 
Downtown, with smaller numbers in the South Boston Waterfront/Innovation District neighborhood. Of 
the total number of housing units, 5,443 units were occupied, indicating a 2010 housing occupancy rate of 
84.5% and a vacancy rate of 15.5%. 


Table 14 presents housing stock and occupancy trends for the South Station study area, neighborhoods 
within a one-half mile radius of South Station, Boston, Suffolk County, and Massachusetts. From 2000 to 
2010, the increase in the number of housing units in the South Station study area and in the 
neighborhoods proximate to South Station far exceeded the growth rate of housing in the city, Suffolk 
County, and Massachusetts. All of the neighborhoods increased their housing stock by more than 50% 
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over the past decade. The data are reflective of the recent development boom in the South Boston 
Waterfront/Innovation District neighborhood. 


Table 14—Housing Stock and Occupancy Trends, South Station Study Area, 2000-2010 


Housing Housing % Change | % Vacant % Vacant % Change 


Area | 


Units 2000 Units 2010 2000-2010 2000 2010 2000-2010 

— PEM ORSINEY 3,860 6,444 66.9 9.0 15.5 187.6 
Chinatown 1367 2,114 54.6 29 62 230.0 
Leather District 157 S77 140.1 11.5 4.0 167 
Downtown 3,305 5,390 63.1 114 21.0 201.1 
South Boston 

ee 270 1,214 349.6 8.5 15.3 708.7 
City of Boston 251,935 272,481 82 4.9 7.3 59.4 
Suffolk County 292,520} 315,522 79 4.7 we 64.9 
Massachusetts 2,621,989 | 2,808,254 7a 6.8 93 46.4 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis (November 2011); Boston Redevelopment 
Authority, South Boston Waterfront, 2010 Census Population, March 2011. 


Table 15 presents an overview of housing tenure in the South Station study area and neighborhoods 
proximate to South Station, in comparison to Boston, Suffolk County, and Massachusetts. With the 
exception of the Chinatown and Leather District neighborhoods, in 2010, the ratios of owner- and renter- 
occupied housing in the South Station study area and in neighborhoods proximate to South Station were 
similar to the housing occupancy characteristics of the City of Boston and Suffolk County. From 2000 to 
2010, the percentage of owner-occupancy in the South Station study area increased by approximately 6%, 
from approximately 27% to 33% of all occupied housing units. Conversely, from 2000 to 2010, the 
percentage of renter-occupancy in the South Station study area decreased by approximately 6%, from 
approximately 73% to less than 67% of all occupied housing units. Similarly, the percentages of owner- 
occupied units increased in the City of Boston from approximately 32% in 2000, to almost 34% in 2010. 
In Suffolk County, the rate of owner-occupancy increased from approximately 34% in 2000 to over 35% 
in 2010; while the rate of renter-occupancy decreased from slightly less than 68% in 2000, to less than 
65% in 2010. 


Table 15—Housing Tenure, South Station Study Area, 2010 


Owner- % Owner- Renter- % Renter- 


Total Occupied 


Housing Units occupied occupied occupied occupied 
South Station Study Area 5,443 1,805 33.2 3,638 66.8 
Chinatown 1,982 133 6.7 1,849 93.3 
Leather District 362 252 69.6 110 30.4 
Downtown 4,258 1,620 33.2 2,638 62.0 
South Boston Waterfront 1,028 388 37.7 640 62.3 
City of Boston 252,699 85,791 33.9 166,908 66.1 
Suffolk County 292,767 103,220 35.3 189,547 64.7 
| Massachusetts 2,547,075 1,587,158 62.3 959,917 37.7 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 
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1.3. Housing Characteristics 


Table 16 presents household characteristics in the South Station study area, in comparison to the 
neighborhoods proximate to South Station, Boston, Suffolk County, and Massachusetts. In 2010 the 
South Station study area contained approximately 5,443 households, with an average household size of 
approximately 1.8 residents per household. Almost 64% of the households in the study area consisted of 
nonfamily households, with slightly more than 36% of the households representing family households. 
With the exception of Chinatown, which had a roughly 50-50 split between family and nonfamily 
households in 2010, and an average household size greater than 2 residents per household, the 
neighborhoods located within one-half mile of South Station generally exhibited the same household 
characteristics of the study area: higher percentages of nonfamily over family households, and an average 
household size of less than 2 residents per household. In contrast, in Boston, Suffolk County and 
Massachusetts, the percentages of family households exceeded the percentages of nonfamily households 
in 2010, and the average household size exceeded 2 persons per household. 


Table 16—Household Characteristics, South Station Study Area, 2010 


Total Family % of Nonfamily % of Average 

Households Households Total Households Total | Household Size 
South Station Study Area 5,443 1,983 36.4 3,460 63.6 1.8 
Chinatown 1,928 976 49.2 1,006 50.8 2p 
Leather District 362 136 37.6 226 62.4 1.7 
Downtown 4,258 1,297 30.5 2,961 69.5 1.6 
South Boston Waterfront 1,028 284 27.6 744 72.4 1.6 
City of Boston 252,699 116,244 46.0 136,455 54.0 2.3 
Suffolk County 292,767 140,412 48.0 152,355 52.0 2.3 
Massachusetts 2,547,075 1,603,591 | 63.0 | 943,484 37.0 2S 


Source: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 U.S. Census 


Table 17 presents median household income for the neighborhoods encompassing or in the immediate 
vicinity of South Station, as estimated in the 2006-2010 ACS. Both the Downtown and the South Boston 
Waterfront neighborhoods had higher median household incomes than did the City of Boston or Suffolk 
County. 


Table 17—Median Household Income, South Station Study Vicinity 


Aten | Estimated Median Household Income 
2006-2010 

Downtown (including Chinatown and Leather District) $57,322 

South Boston Waterfront $81,126 

City of Boston $50,866 

Suffolk County $50,597 

Massachusetts $65,201 


Sources: 1) Boston Redevelopment Authority Research Department, Reports #570, #573 and #574, December 15, 2003; 
2) Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey, 2006-2010). 


1.4. Employment 


Table 18 presents the occupational profile of the South Station study area and surrounding areas for the 
civilian employed population 16 years and over, as estimated in the 2006-2010 ACS. The South Station 
study area and the immediate neighborhoods had substantially higher percentages of people employed in 
the management, business, science and arts sectors than did the, Suffolk County, and Massachusetts. 
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Correspondingly, the South Station study area and immediate neighborhoods had lower percentages of 
people employed in all other sectors. 


Table 18—Estimated Occupational Profile for Residents in the South Station Study Area 
Estimated Percentage of Total Employment, 2006-2010" 


Management, Selecta Natural Resources, Production, 

Business, Service ~ Office Construction & Transportation & 

Science & Arts Maintenance Material Moving 
South Station Study Area 58.3 16.0 20.7 0.3 4.6 
Downtown? 59.2 15.3 20.7 0.3 4.6 
| South Boston Waterfront TOS 14.1 11.8 | 0.7 3.0 
| City of Boston 44.8 21.6 229 | 43 6.4 
Suffolk County 42.3 21.9 23.4 5.0 74 
Massachusetts 42.8 16.6 24.2 74 9.1 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey [ACS], 2006-2010). 
U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, Suffolk County, 2006-2010 ACS Selected Population Tables 

a Total for civilian employed population 16 years and over 

b The Downtown neighborhood includes Chinatown and the Leather District. 


Table 19 presents the estimated commute to work percentages, as reported by the 2006-2010 ACS. In 
comparison to the City of Boston, Suffolk County, and Massachusetts the percentages of people in the 
South Station study area and proximate neighborhoods who drove alone or carpooled were lower; and the 
percentages who used other means to commute, including walking or bicycling were substantially higher. 
These data reflect the mixed-use development that characterizes the Downtown and South Boston 
Waterfront neighborhoods. 


Table 19—Commute to Work, South Station Vicinity, 2006-2010 
ge of Total Employment* 
Public 
Transportation 


Drove Alone Carpool Other” 


Downtown 


South Boston Waterfront 


33.5 


Toll 


28.5 


City of Boston 
Suffolk County 


40.0 
42.5 


7.9 
8.4 


18.0 
16.4 


Massachusetts 


75.6 


8.6 


6.4 


Sources: American Community Survey, 2006-2010; Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13 
a Total for civilian employed population 16 years and over 
b Includes taxicab, motorcycle, bicycle, walked or by other means 


Table 20 presents the employment profile by industry for South Station and surrounding areas, as 
estimated in the 2006-2010 ACS. Percentages of people employed in the business and professional 
services in the South Station study area, Downtown and South Boston Waterfront neighborhoods 
exceeded those in the City of Boston, Suffolk County, and Massachusetts. Percentages of people 
employed in construction, retail trade, and education, health and social services were lower in the South 
Station area and proximate neighborhoods than those in the city, county, or state. 
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Table 20—Employment Profile by Industry of Residents in the South Station Study Area, 2010 


Percentage of Total Employment* 
Transportation, 
Wholesale Retail Warehousing, 
Trade Trade Utilities, 


Business & Education, Arts, Public 
FIRE? | Professional HS Entertainment, Administration 


Construction | Manufacturing Social 
Food Services & Other® 


. c 
Services 


Information Services 
South Station Study 
Area 
Downtown? 1.3 5.4 0.7 6.1 4.5 18.4 20.4 24.1 11.9 7.2 
South Boston 
ee 2.3 5.1 6.7 1.8 7.7 8.2 21.3 23.2 9.5 14.2 
City of Boston 3.4 4.7 1.6 8.3 6.2 9.8 15.0 30.5 11.2 9.3 
Suffolk County 8.7 6.5 9.5 14.5 29.0 11.4 9.3 
Massachusetts 10.7 6.4 8.1 D7 26.7 8.0 8.9 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13; U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, 2006-2010 American Community 
Survey Selected Population Tables, Suffolk County 

a Total for civilian employed population 16 years and over 

b Includes finance and insurance, and real estate and rental and leasing 

c Includes professional, scientific, management, and administrative and waste management services 

d Includes arts, entertainment, recreation, accommodation and food services 

e Includes public administration; agriculture, forestry, fishing, hunting, and mining; and other services 

f The Downtown neighborhood includes Chinatown and the Leather District. 
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2. Layover Facilities Study Areas 


1.1. Population 


All of the layover facility sites are located within existing industrial areas. The population of the one- 
half-mile Widett Circle study area is generally concentrated in the South End neighborhood, west of the 
site, and to a lesser extent, in the eastern portion of the study area in South Boston. Readville - Yard 2 is 
located in the Hyde Park neighborhood, with the one-half=mile study area population located primarily 
south and northwest of the site. 


Table 21 presents population trends for the three layover facility study areas. The Widett Circle study 
area grew substantially more than any other study area or neighborhood. Population trends within the 
Beacon Park Yard study area closely resembled that of the Allston neighborhood in which it is located, 
growing by almost 14% between 2000 and 2010. With the exception of the Readville — Yard 2 study 
area, which lost population from 2000 to 2010, the growth rate of the study area populations exceeded the 
city, county or state growth rates over the same time period. 


Table 21—Population Trends, Layover Facility Study Areas, 2000-2010 


Area Population Population % Change 
2000 2010 2000 to 2010 
Widett Circle Study Area® 7,405 11,299 52.6 
South Boston 31,005 33,311 TA 
South End 21,911 24,577 12.2 
Beacon Park Yard Study Area 16,948 19,232 13}.5) 
Allston 25,623 29,196 13.9 
Readville Yard — 2 Study Area 5,615 5,111 -9.0 
Hyde Park 30,076 30,637 1.9 
City of Boston 589,141 617,594 4.8 
Suffolk County 689,807 722,023 4.6 
Massachusetts 6,349,097 6,547,629 3.1 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 
a The Widett Circle study area includes the Suffolk County House of Corrections, which had 1,512 residents in 2010. 


1.2. | Housing 


Table 22 presents housing stock and occupancy trends in the three layover facility areas, in comparison to 
their neighborhoods, the City of Boston Suffolk County, and Massachusetts. Similar to population trends, 
housing stock in the Widett Circle study area increased substantially more than any other study area, 
including the neighborhoods in immediate proximity to the site, and far exceeded the housing growth 
rates in the City of Boston, Suffolk County, or Massachusetts. Vacancy rates in the Widett Circle study 
area declined substantially over the 10 year period. Housing trends in the Beacon Park Yard study area 
more closely aligned with the Allston neighborhood, increasing approximately 6% and seven%, 
respectively, between 2000 and 2010. Both the Readville — Yard 2 study area and Hyde Park experienced 
modest housing growth rates. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 9 


Socioeconomic Conditions Technical Report 


Area 


Housing 


Units 2000 


Housing 


Units 2010 


Table 22—Housing Stock and Occupancy Trends, Layover Facility Study Areas, 2000-2010 


Widett Circle Study Area 2,742 4,797 74.9 9.7 8.2 -15.5 
South Boston 14,761 16,409 11.2 6.6 74 25.6 
South End 12,000 13,648 13.7 5.4 6.0 25.7 
Beacon Park Yard Study Area 6,274 6,667 6.3 1.4 3.1 133.7 
Allston 10,373 11,095 7.0 1.4 3.4 161.0 
Readville Yard —2 Study Area 2,058 2,128 3.4 4.0 V2 84.3 
Hyde Park 11,289 11,816 4.7 3.3 6.2 97.6 
City of Boston 251,935 272,481 82 4.9 7.3 59.4 
Suffolk County 292,520 315,522 7.9 4.7 7.2 64.9 
Massachusetts 2,621,989 | 2,808,254 Wall 6.8 9.3 46.4 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 
Neighborhood 2010 Census Population Reports, March 2011, Boston 2010 Census Population Neighborhood Comparison, April 2011. 


Table 23 presents housing tenure data for the three layover facility study areas and their immediate 
neighborhoods. Owner and renter occupancy percentages in the Widett Circle study area resemble the 
owner/renter rates of Suffolk Country, with owner-occupancy rates in the study area and neighborhoods 
slightly exceeding the city and county rates. The high percentage of renter-occupied units in the Beacon 
Park Yard study area and Allston reflects the large student population in the area. The owner-occupancy 
rates in the Readville - Yard 2 study area and Hyde Park exceed the Suffolk County rates, and are just 


slightly lower than the Massachusetts owner-occupancy rate. 


Table 23—Housing 


Tenure, Layover Facility Study Areas, 2010 


Total 
Occupied 


Housing 
Units 


Owner- 
occupied 


% 
Owner- 


occupied 


Renter- 
occupied 


% 
Renter- 
occupied 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 


Neighborhood 2010 Census Population Reports, March 2011 
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Widett Circle Study Area 4,404 1,639 37.2 2,765 62.8 
South Boston 15,191 6,108 40.2 9,083 59.8 
South End 12,831 5,026 39.2 7,805 60.8 
Beacon Park Yard Study Area 6,488 1,225 19.0 5,263 81.1 
Allston 10,714 1,379 12.9 9,335 87.1 
Readville Yard — 2 Study Area 1,975 994 50.3 981 49.7 
Hyde Park 11,079 6,431 58.0 4,648 42.0 
City of Boston 252,699 85,791 33.9 166,908 66.1 
Suffolk County 292,767 103,220 35.3 189,547 64.7 
Massachusetts 2,547,075 1,587,158 62.3 959,917 37.7 
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1.3. Housing Characteristics 


Table 24 presents household characteristics in the three layover facility study areas, in comparison to 
surrounding neighborhoods, the City of Boston, Suffolk County, and Massachusetts. Household 
characteristics in the three study areas closely align with the neighborhoods in which they are located. 
Nonfamily households are predominant in the Widett Circle study area and the Beacon Park Yard study 
area. In contrast, family households are predominant in the Readville — Yard 2 study area, exceeding the 
percentages of family household in the City of Boston, Suffolk County, and Massachusetts. 


Table 24—Household Characteristics, Layover Facility Study Areas, 2010 
Total Family % of Nonfamily % of Average 


Households Households | Total Households | Total | Household Size 

Widett Circle Study Area 4,404 1,764 40.1 2,640 | 59.9 ya) 
South Boston 15,191 6,012 39.6 9,179 | 60.4 2.1 

South End 12,831 4,370 34.1 8,461 65.9 1.8 

Beacon Park Yard Study Area 6,459 1,854 28.7 4,605 | 71.3 29) 
Allston 10,714 2,684 25.1 8,030 | 74.9 2.2 
Readville Yard 2 Study Area 1,975 1,267 64.2 708 | 35.8 2.4 
Hyde Park 11,079 7,485 67.6 3,594 | 32.4 257 

City of Boston 252,699 116,244 46.0 136,455 | 54.0 2.3 
Suffolk County 292,767 140,412 48.0 152,355 | 52.0 2.3 
Massachusetts 2,547,075 1,603,591 63.0 943,484 | 37.0 2) 


Source: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 


Table 25 presents median household income for the neighborhoods encompassing the three layover 
facility sites, as estimated in the 2006-2010 ACS. With the exception of the Allston neighborhood, with a 
median age of approximately 25 and a predominance of students, the median household income in the 
neighborhoods exceeded the median household incomes of the City of Boston and Suffolk County. 


Table 25—Median Household Income, Layover Facility Sites Vicinity 


eee Median Household Income 
2006-2010 

South Boston $62,922 

South End $57,669 

Allston $36,617 

Hyde Park $59,502 

City of Boston $50,866 

Suffolk County $50,597 

Massachusetts $65,201 


Source: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey, 2006-2010). 
1.4. Employment 


Table 26 presents the occupational profile of the three layover facility study areas and their surrounding 
neighborhoods for the civilian employed population 16 years and over, as estimated in the 2006-2010 
ACS. The occupational profile of the Widett Circle study area closely reflects the neighborhoods abutting 
the sites. Similar to the South Station study area and its immediate neighborhoods, the Widett Circle 
study area had higher percentages of people employed in the management, business, science and arts 
sectors than did the City of Boston, Suffolk County, and Massachusetts. Correspondingly, the Widett 
Circle study area and immediate neighborhoods had lower percentages of people employed in nearly all 
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other sectors. The occupational profile of the Beacon Park Yard study area reflects the Allston 
neighborhood profile, with slightly higher percentages of people employed in the management, business, 
science, art, and service sectors, and a smaller percentage of people employed in the sales and office 
sector than the city, county or state. Relative to other study areas and city, county, and state, the 
Readville — Yard 2 study area had the highest percentage of people employed in the sales and office 
sector, and the lowest percentage of people employed in the management, business, science, and art 
sector. 


Table 26—Occupational Profile, Layover Facility Study Areas, 2006-2010 


Percentage of Total Employment* 
iauneement ie : Bande : ican 
3 : ales an esources, ransportation 

2 pUsiless = _Serviee | Office construction & & RES 

Science & Arts : : 
maintenance moving 

Widett Circle Study Area 53.8 17.5 20.0 3.4 5.3 
South Boston 46.9 17.1 25.8 5.4 4.7 
South End 58.1 14.2 19.8 Sw 4.2 
Beacon Park Yard Study Area 48.1 24.2 20.3 2.3 5.0 
Allston 44.0 26.8 20.3 2.2 6.6 
Readville Yard -2 Study Area 37.7 28S) 31.3 4.4 3.1 
Hyde Park 34.6 25.7 25.7 6.1 7.8 
City of Boston 44.8 21.6 22.9 4.3 6.4 
Suffolk County 42.3 21.9 23.4 5.0 7.4 
Massachusetts 42.8 16.6 24.2 7.4 9.1 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013; American Community Survey, 2006-2010. 
a Total for civilian employed population 16 years and over 


Table 28 presents the occupational profile by industry for the civilian employed population 16 years and 
over within the three layover facility study areas, as estimated in the 2006-2010 ACS. White collar jobs, 
particularly education, health, and social service, dominated the industry profile in the three layover 
facility study areas, similar to the profiles for the City of Boston, Suffolk County, and Massachusetts. 
Also similar to the city, fewer workers in the layover facility study areas were employed in blue collar 
and service jobs such as construction, manufacturing, and transportation and warehousing. 


Table 27 presents the commute to work for neighborhoods in the vicinity of the layover facility sites. The 
percentage of employees using public transportation in the Widett Circle study area generally matched 
that of the City of Boston, at approximately 34%. Public transportation was the dominant means of 
transportation to work in the Allston neighborhood. In the Hyde Park neighborhood, the percentage of 
employees who used public transportation was the lowest of the study area neighborhoods, less than 25% 
of the employed population; conversely, at over 64%, the percentage of workers who drove alone to work 
was the highest in the Hyde Park neighborhood. 
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Table 27—Commute to Work, Layover Facility Sites Vicinity, 2006-2010 
Percentage of Total Employment’ 


% Drove Alone|| % Carpool | is aes % Other” 
ransportation 

South Boston 51.2 4.2 34.2 10.4 
South End 27.0 3.8 34.0 35.3 
Allston 20.3 6.0 48.0 25.7 
Hyde Park 64.1 8.5 24.6 D7 
City of Boston 40.0 7.9 34.1 18.0 
Suffolk County ADEs 8.4 37 16.4 
Massachusetts 75.6 8.6 9.4 6.4 


Source: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13 (2006-2010 American Community Survey). 
a Total for civilian employed population 16 years and over 
b Includes taxicab, motorcycle, bicycle, walked or by other means 
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Table 28—Employment Profile by Industry, Layover Facility Study Areas 
Percentage of Total Employment* 


| ; Transportation, Business & Education, Arts, Public 
Construction | | Manufacturing | bias te aa Re eae Professional | Health, Social |Entertainment, Administration 
| foe se I ORE ats a Services® Services Food Services“ & Other® 
ae ee 2.4 6.9 3.9 8.4 5.7 16.6 19.9 20.8 9.0 6.4 
ca 
South Boston 4.5 5.1 2.9 5.9 8.8 14.1 18.0 23.9 74 9.4 
South End 2.6 5.9 2.4 6.5 4.5 15.9 21.7 23.7 10.3 6.5 
Beacon Park Yard 
Sindy Aree 2.6 5.4 iL 8.1 4.2 7.8 13.9 33.1 19.1 4.6 
Allston 2.4 5.5 0.8 10.4 4.7 5.7 12.2 31.5 20.6 6.2 
Readville — Yard 2 
Sindee vse 4.3 1.9 1.0 11.4 4.5 9.6 9.4 32.9 14.5 10.5 
Hyde Park 4.1 3.6 1.4 8.3 7.7 9.1 8.8 39.2 8.1 9.7 
City of Boston 3.4 4.7 1.6 8.3 6.2 9.8 15.0 30.5 JL 2 9.3 
Suffolk County 4.0 5.1 2.0 8.7 6.5 9.5 14.5 29.0 11.4 9.3 
Massachusetts 5.9 9.9 Det 10.7 6.4 8.1 EG, 26.7 8.0 8.9 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13; U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, 2006-2010 American 
Community Survey Selected Population Tables, Suffolk County 

a Total for civilian employed population 16 years and over 

b Includes finance and insurance, and real estate and rental and leasing 

c Includes professional, scientific, management, and administrative and waste management services 

d Includes arts, entertainment, recreation, accommodation and food services 

e Includes public administration; agriculture, forestry, fishing, hunting, and mining; and other services 
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Attachment C Central Transportation Planning Staff South Station 
Expansion Project TREDIS Methodology 
Demographic Profile of Study Areas 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 
alone Staff to the Boston Region Metropolitan Planning Organization 
= 
TECHNICAL MEMORANDUM 


DATE: September 3, 2014 

TO: South Station Expansion Project Files 

FROM: Nicholas Hart 

RE: South Station Expansion Project: TREDIS® Methodology 


1 BACKGROUND 


CTPS staff used the Transportation Economic Development Impact System 
(TREDIS®) software to estimate how the impacts resulting from the proposed 
South Station Expansion (SSX) alternatives will translate into economic benefits 
for the city of Boston and the surrounding region. TREDIS® is a predictive impact 
model that uses information about future travel patterns, market access, and 
construction spending to estimate the costs, benefits, and economic impacts that 
flow from them. More specifically, TREDIS® incorporates Impact Analysis for 
Planning (IMPLAN) data into an input-output economic model to trace how 
changes in household spending patterns and business costs flow through the 
economy. These IMPLAN data sets include the economic structure of the study 
region, and applicable multipliers to estimate indirect and induced economic 
activities by industry. A glossary of the TREDIS® inputs and outputs used for this 
analysis is provided in Appendix A. 


Using a constant dollar year of 2014, the economic impacts of four South Station 
expansion alternatives were estimated and compared for the year 2035. The four 
alternatives included a True No-Build alternative (No-Build) and three build 
alternatives: Transportation Improvement Only (TIO), Joint Public/Private 
Development Minimum Build (Min), and Joint Public/Private Development 
Maximum Build (Max). The results of the analyses of the three build alternatives 
were compared to the analysis results of the No-Build alternative (the base 
alternative for this analysis). The assumptions for each alternative are shown in 
Table 1. 
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TABLE 1 
South Station Expansion Alternatives 


Alternative Land Use Data Transit Service Assumption 
2035 True No-Build 2035 population and 1. The Fairmount Line will incorporate the 
(No-Build) employment adopted by improved service plan and implement the 


MPO for LRTP 


MBTA’s rapid transit fare structure (except 
for fares at Readville Station). 


2035 Transportation 
Improvement Only 


Relocate Fort Point US 
post office facility from the 
South Station area to the 


1. Additional peak-period, peak-direction 
local trains added to Worcester/ 
Framingham, Needham, Franklin, and 


lO Reserve Channel site Providence/Attleboro commuter rail lines. 
2. South Coast Rail, Intercity Buses, and 
Amtrak ridership were estimated using 
post-modeling process. 
3. The Fairmount Line will incorporate the 
improved service plan and implement a 
new rapid transit fare structure (except for 
fares at Readville Station). 
2035 Joint 1. Relocate Fort Point US 1. Additional peak-period, peak-direction 
Public/Private post office facility from the —_ local trains added to Worcester/ 
Development South Station area to the Framingham, Needham, Franklin, and 
Minimum Build Reserve Channel site Providence/Attleboro commuter rail lines. 
(Min) 2. Assumes the addition of 2. South Coast Rail, Intercity Buses, and 
280 households, 620 Amtrak ridership were estimated using 
persons, 1,020 service post-modeling process. 
employees, and 255 retail a 
employees to the South 3. The Fairmount Line will incorporate the 
é improved service plan and implement a 
Station TAZ ; 
new rapid transit fare structure (except for 
fares at Readville Station). 
2035 Joint 1. Relocate Fort PointUS — 1. Additional peak-period, peak direction 


Public/Private 
Development 
Maximum Build 


(Max) 


post office facility from the 
South Station area to the 
Reserve Channel site 


2. Assumes the addition of 
830 households, 1,830 
persons, 3,000 service 
employees, and 750 retail 
employees to the South 
Station TAZ 


local trains added to 
Worcester/Framingham, Needham, 
Franklin, and Providence/Attleboro 
commuter rail lines. 


2. South Coast Rail, Intercity Buses, and 
Amtrak ridership were estimated using 
post-modeling process. 


3. The Fairmount Line will incorporate the 
improved service plan and implement a 
new rapid transit fare structure (except for 
fares at Readville Station). 


Note: All alternatives assume that several highway and transit projects, consistent with the currently adopted Long Range 
Transportation Plan (LRTP), and the Silver Line Gateway project will be implemented by the year 2035. 
TAZ = transportation analysis zone 
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CTPS applied TREDIS® to estimate the following economic impacts, by source: 


The economic value of travel efficiency gains and losses as a result of the 
transportation changes in the region due to the proposed transportation 
improvement to South Station and the permanent household population 
gains and permanent employment gains from the proposed joint 
public/private development above the station. The study region for this 
analysis was the entire Boston Region Metropolitan Planning 
Organization’s (MPO) regional travel demand model area, which includes 
164 municipalities located in Eastern Massachusetts, centered on the 
Boston Region MPO area, which has 101 municipalities. The results of 
this analysis present an estimation of the total travel cost savings to 
transportation users by the type of savings and by trip purpose for the 
horizon year of 2035. The results of the three build alternatives were 
compared to the no-build alternative (see Appendix B). 


The economic impacts of expenditure on construction. The study region 
for this analysis was the entire MPO model region. The results of this 
analysis present an estimation of changes in business output, value 
added, jobs, and wage income as a result of construction for each year of 
construction activities. The results of the three build alternatives 

were compared to the no-build alternative (see Appendix C). 


The economic impacts of permanent household population gains and 
employment gains from the proposed joint public/private development 
above the station, and permanent employment gains from the increase in 
operations and maintenance personnel from the expansion of the South 
Station terminal. The study region for this analysis was composed of zip 
code boundaries within Boston and Cambridge that were selected based 
on their propensity to receive business from the additional households and 
workers moving into the South Station transportation analysis zone (TAZ). 
The results of this analysis present an estimation of changes in business 
output, value added, jobs, and wage income for each year of the analysis 
period (2018-35). The results of the three build alternatives were 
compared to the no-build alternative (see Appendix D). 


ESTIMATING THE ECONOMIC VALUE OF TRAVEL EFFICIENCY GAINS 


To estimate user travel cost savings, TREDIS® uses the changes in vehicle- 
hours of travel (VHT) and vehicle-miles of travel (VMT) between different 
alternatives and transforms them into changes in travel time, vehicle operating 
cost, and other out-of-pocket expenses. These effects are then monetized to 
calculate the total change in user travel costs for the region. 
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2.1 


2.2 


Assumptions 


This analysis relied heavily on the TREDIS® standard data assumptions and 
routines for estimating travel cost savings and on travel demand model output 
data for each of the alternatives listed in Table 1. The remaining necessary data 
were gathered from existing sources. The following inputs were generated by 
CTPS for this analysis. 


Inputs 


Minimal calculation was necessary to transform some key regional travel demand 
model outputs into inputs usable by TREDIS®. The number of vehicle-trips, VMT, 
and VHT were calculated from the travel demand model for each alternative’s 
mode and purpose categories, described below. The percentages of VMT 
occurring on congested roadway segments, where the volume-to-capacity ratio is 
greater than 80 percent, were computed for the Single-Occupancy-Vehicle 
(SOV), High-Occupancy-Vehicle (HOV), and truck modes for each alternative. 
The percentage of trips occurring wholly within the model region; the percentage 
of trips with one end outside the model region; and the percentage of trips 
traversing the region with both ends outside of the region were also computed for 
the two automobile modes. 


Modes 


The transit, automobile, truck, and nonmotorized modes were investigated in this 
analysis. To be consistent with the travel demand model, the automobile mode 
was divided into two categories: SOV and HOV. The truck mode is composed of 
commercial vehicles in three categories: hazardous materials tanker trucks, 
vans/pickup trucks used for commercial purposes, and other commercial trucks. 
There are four transit mode categories. The rapid transit mode category includes 
all heavy rail, light rail, and bus rapid transit service provided by the MBTA. The 
bus mode category includes all MBTA local and express buses, Logan Express, 
private bus service, and buses operated by RTAs. The commuter rail category 
includes all MBTA commuter rail service. The Amtrak category includes all 
Amtrak service that connects to South Station; Amtrak’s Downeaster service, 
which operates out of Boston’s North Station, was not included. Ferries and 
shuttles were not included in this analysis. The nonmotorized modal category 
from the travel demand model was split into pedestrian trips and bike trips. 


Purposes 


TREDIS® assumes different default values of time for different trip purposes 
because people place a higher value on time when making mandatory trips (such 
as work) than when making discretionary trips. The two trip purposes assumed 
for the analysis are “commute” and “personal.” The travel demand model’s home- 
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based work trips served as a proxy for assigning auto and nonmotorized trips to 
the commute category. The model’s other trip purposes—home-based other, 
home-based school, non-home-based work, and non-home-based other—were 
assumed to fall under the personal category. Rapid transit, passenger bus, and 
Amtrak trips made during the AM and PM peak periods were assumed to be 
commute trips, while trips made during the rest of the day were assumed to be 
personal trips. For commuter rail, survey results show that approximately 90 
percent of trips are commute trips; the remaining 10 percent are assumed to be 
personal trips. 


Annualization Factors 


TREDIS® requires annual figures, as opposed to daily ones, for inputs. Hence it 
was necessary to annualize the needed outputs from the travel demand model. 
CTPS developed the annual transit factors from recently collected MBTA and 
Amtrak data and the annual automobile and nonmotorized factors from 
permanent highway station count data. The numbers presented in Table 2 were 
applied to daily figures to achieve annual numbers. 


TABLE 2 
Annualization Factors by Mode 
Mode Annualization Factor 
Automobile 340 
Bus 298 
Rapid transit 313 
Bike and pedestrian 340 
Commuter rail 276 
Amtrak 252 


Average Fare per Passenger Trip 


The average fares per passenger trip were calculated from SFY 2013 MBTA 
revenue numbers for the rapid transit, bus, and commuter rail modes. Amtrak’s 
fare was calculated as the average fare between Boston and Providence, 
accounting for both the Northeast Regional and Acela services. 


Average Passenger per Vehicle 

The regional survey provided data on the average number of passengers per 
vehicle for HOV trips within the region. The number of passengers per transit 
vehicle was calculated from model data for each of the four defined transit modes 
on a daily basis. 
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3.1 


3.2 


Average Toll per Trip 


The average tolls accrued on entire vehicle journeys were calculated in SFY2013 
dollars on a daily basis from model data. These calculations were performed for 
truck, SOV, and HOV trips. 


ESTIMATING THE ECONOMIC IMPACTS OF CONSTRUCTION 


To estimate the economic impacts of construction, TREDIS® uses an estimation 
of the total construction costs for each alternative. These cost inputs are 
transformed into an estimation of business output, value added, jobs, and wage 
income for the study region. 


Assumptions 


The study area for estimating the impacts of construction was the entire MPO 
model region, the same area used for estimating travel cost savings. This large 
area was chosen in order to increase the likelihood of capturing the location of 
construction offices and supply facilities and the home locations of construction 
workers and employees. 


CTPS received capital cost estimates from the project team for the 
Transportation Improvement Only (TIO) alternative and joint development. The 
costs of the TIO alternative were added to the costs of joint development to 
produce the total cost of construction of the Min and Max alternatives. The costs 
of the TIO alternative were provided to CTPS in 2019 dollars, and were deflated 
at an annual rate of 4 percent to the 2014 constant dollar year required for the 
analysis. The cost components were itemized according to the type of cost, 
categorized for input by TREDIS®: property acquisition, engineering and design, 
right-of-way, transport structures, and terminal. 


Inputs 


The construction costs, derived using the assumptions described in Section 3.1, 
are displayed in Tables 3, 4, and 5. The costs in Table 3 were input into 
TREDIS® to estimate the economic impacts of constructing the TIO alternative. 
The costs in Table 3 and Table 4 were combined to estimate the economic 
impacts of constructing the entire Min alternative. Likewise, the costs in Table 3 
and Table 5 were combined to estimate the economic impacts of constructing the 
entire Max alternative. 
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TABLE 3 
TIO Construction Costs 
Construction Cost 

Type of Cost Component Period ($Million) 
Property Acquisition USPS facility 2018 236.7 

Widett Circle 2020 52.0 
Engineering and Design __ Final design 2018 65.2 
Right-of-Way USPS demolition 2020 39.2 

Urban streetscape 2020-2023 13.1 

Roadway improvements 2020-2023 24.6 
Transport Structures Signal, track, and platforms 2018-2022 268.6 

Layover facility 2020-2023 159.6 
Terminal New concourse 2020-2023 460.1 

Foundations for overbuild 2020-2021 111.3 
Total 1,430.3 
Note: Costs are in 2014 dollars. 

TABLE 4 
Min Joint Development Construction Costs 
Construction Cost 

Type of Cost Component Period ($Millions) 
Engineering and Design __ Final design 6/2020-12/2022 74.9 
Right of Way Urban streetscape 6/2020-12/2029 14.8 

Utilities infrastructure 6/2020-12/2029 5.0 

Road and access ramp 6/2020—12/2029 132.8 

Joint development plaza places 6/2020-—12/2029 20.3 

Joint development open spaces 6/2020-12/2029 7.8 
Terminal Joint development 1 1/2022-12/2029 166.1 

Joint development 2 1/2022—12/2029 135.1 

Joint development 3 1/2022—12/2029 170.6 

Joint development 4 1/2022-12/2029 159.1 

Joint development 5 1/2022-12/2029 122.2 

Joint development 6 1/2022-12/2029 128.4 

Underground parking 6/2020-12/2021 85.6 
Total 1,222.5 


Note: Costs are in 2014 dollars. 
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TABLE 5 
Max Joint Development Construction Costs 

Construction Cost 

Type of Cost Component Period ($Millions) 
Engineering and Design _ Final design 6/2020-12/2022 167.2 
Right of Way Urban streetscape 6/2020-12/2031 14.8 
Utilities infrastructure 6/2020-12/2031 5.0 

Road and access ramp 6/2020—12/2031 132.8 

Joint development plaza places 6/2020—12/2031 20.3 

Joint development open spaces 6/2020—12/2031 7.8 

Terminal Joint development 1 1/2022—12/2031 329.1 
Joint development 2 1/2022-12/2031 337.4 

Joint development 3 1/2022-12/2031 551.1 

Joint development 4 1/2022—12/2031 472.8 

Joint development 5 1/2022-1 2/2031 383.5 

Joint development 6 1/2022-12/2031 212.9 

Underground parking 6/2020-12/2021 93.6 

Total 2,728.3 


Note: Costs are in 2014 dollars. 


ESTIMATING THE ECONOMIC IMPACTS OF PERMANENT HOUSEHOLD 
POPULATION GAINS AND PERMANENT EMPLOYMENT GAINS 


To estimate the economic impacts of permanent household population gains and 
employment gains for each alternative, TREDIS® requires the user to estimate 
the additional household spending expected to occur within the study region from 
people living in the new development, and the total number of new employees 
(sorted by industry) working in the new development. TREDIS® then uses this 
information to estimate the increase in business output, value added, jobs, and 
wage income for the study region. 


Assumptions 


The study region for estimating the economic impacts of the joint public/private 
development is composed of zip code boundaries within Boston and Cambridge 
that were selected based on their propensity to receive business from the 
addition of new households and workers to the South Station TAZ. In order to 
guide the selection, the travel demand model was used to calculate the 
distribution of home-based trips emanating from the South Station TAZ. These 
trips were assigned to each zip code and were normalized by zip code area. Any 
zip code that received more than 50 daily home-based trips per square mile from 
the South Station TAZ was included in the study region. These zip codes are 
shown in Figure 1. Due to the location of Logan International Airport, East Boston 
was added to the study region, although it did not meet the threshold of 50 daily 
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home-based trips per square mile. Figure 2 shows the complete set of 20 zip 
codes that form the boundary of the study region. 


Cost estimations were provided by the project team for the operation and 
maintenance of the expanded portion of the South Station terminal, and were 
used to estimate the number of permanent jobs created by the expansion of this 
terminal. These costs were used to estimate the economic impact of the TIO 
alternative on the study region, and should be included together with the 
economic impacts of the private development above the terminal to estimate the 
total economic impacts of the Min and Max alternatives. 


The Min and Max alternatives each assume that a certain number of “service” 
employees and “retail” employees will be added as part of the private 
development. The “service” and “retail” employment categories are used in the 
travel demand model. In order to input these data into TREDIS®, employees from 
each of these two categories had to be distributed into the 440 industry sectors 
used within the TREDIS® model. The industry sectors were selected using 
professional judgment, which accounted for the existing types of businesses in 
the study region. Employees were assigned proportionally to each industry sector 
for each alternative based on the predicted distribution within the 20-zip-code 
study region for the no-build alternative. 


The Min and Max alternatives each assume that a certain number of households 
will be added as part of the private development. To incorporate the impact of 
new households on the 20-zip-code study region, TREDIS® requires the user to 
input an estimation of the total increase in household spending within the region 
that would result from the increase in the number of households. An increase in 
annual household spending was represented using an estimation of disposable 
income for each household. To develop this estimation, a rate of disposable 
income was estimated by using data from the US Bureau of Economic Analysis 
(BEA) for the state of Massachusetts. The total net earnings were divided by the 
total personal income to obtain an average statewide disposable income factor of 
0.66. Using TREDIS®, the total employment and total income for the region were 
estimated in order to calculate the average income per employee. This was 
multiplied by the disposable income factor of 0.66 to obtain an estimation of 
disposable income per employee for the study area. Next, 2006—10 American 
Community Survey (ACS) data were used to calculate the average number of 
workers per household for the city of Boston, which was then used to estimate 
the disposable income per household for the study area. Finally, the number of 
households was multiplied by the estimation of disposable income per 
household, for both the Min alternative and for the Max alternative, to produce an 
estimation of additional household spending within the 20-zip-code study region. 
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As shown in Table 1, each alternative is contingent upon the relocation of the US 
Postal Service (USPS) facility that is adjacent to South Station. Although the 
USPS facility relocation will affect approximately 1,000 workers, the relocation 
site is within the 20-zip-code study region, and the new facility is assumed to 
house the same number of workers. Therefore, any potential impacts based on 
this relocation were not included in this portion of the analysis. ' 


The project team acknowledged that a significant portion of the employment and 
household gains associated with both the Min and Max alternatives could be 
redistributed from areas within the bounds of the study region, and therefore 
might not represent a true net increase within the 20-zip-code study region. As a 
result, some of the estimated economic benefits shown by the analysis may be 
inflated when considered in the context of the defined study region. Interpretation 
of the results should focus on the fact that the analysis is quantifying the 
economic impact of the household and employment migration that will relocate to 
the area near South Station. 


Inputs 


Tables 6 and 7 display the industries that were selected to represent “retail” and 
“service” employment as inputs into TREDIS®. The tables also display the 
percentage of employment represented by each industry within the study area, 
and the resulting distribution of jobs to each industry under the Min and Max 
alternatives. 


TABLE 6 
Assignment of Retail Employees 

Percent of Additional Additional 

“Retail” Jobs under Jobs under 

Industry the Min the Max 

Industry Jobs Alternative Alternative 
Retail — Furniture and home furnishings 2.2% 6 16 
Retail — Electronics and appliances 2.4% 6 18 
Retail — Food and beverage 26.2% 67 197 
Retail — Health and personal care 11.1% 28 83 
Retail — Clothing and clothing accessories 27.3% 70 205 
Retail — Sporting goods, hobby, book and music 6.6% 17 50 
Retail — General merchandise 7.8% 20 58 
Retail — Miscellaneous 8.6% 22 65 
Retail — Non-store 7.8% 20 58 
Total 100% 255 750 


‘The relocation of the USPS facility is accounted for in the travel demand model, and is therefore 


included in the estimation of travel cost savings. 
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TABLE 7 
Assignment of Service Employees 
Percent of Additional Additional 
“Service” Jobs under Jobs under 
Industry the Min the Max 
Industry Jobs Alternative Alternative 
Legal services 10.3% 105 309 
Accounting, tax preparation, bookkeeping, and 
payroll services 4.9% 50 147 
Architectural, engineering, and related services 5.5% 56 165 
Specialized design services 0.4% 4 12 
Other computer-related services, including 
facilities management 0.4% 4 12 
Scientific research and development services 11.5% 117 344 
Advertising and related services 3.3% 33 99 
Office administrative services 2.3% 24 69 
Facilities support services 0.5% 5 14 
Business support services 1.5% 15 45 
Investigation and security services 6.8% 70 205 
Services to buildings and dwellings 2.3% 24 70 
Other support services 0.3% 3 9 
Waste management and remediation services 0.3% 3 8 
Child day care services 1.0% 10 29 
Individual and family services 6.8% 69 204 
Other accommodations 1.6% 17 49 
Food services and drinking places 34.8% 354 1,041 
Personal and household goods repair and 
maintenance 0.1% 1 3 
Personal care services 1.7% 18 52 
Dry-cleaning and laundry services 0.3% 3 AS) 
Other personal services 3.5% 35 104 
Total 100% 1,020 3,000 


Table 8 displays the derivation of TREDIS® inputs for household spending as 
estimated for the Min and Max alternatives. 


TABLE 8 
Estimation of Additional Household Spending 
Item Source Value 
Disposable income, percent of total income BEA 66% 
Income per employee TREDIS® $113,218 
Disposable income per employee BEA, TREDIS® $74,724 
Workers per household ACS 1.25 
Disposable income per HH BEA, TREDIS®, ACS $93,405 
Min total new HH spending (280 HH) BEA, TREDIS®, ACS $26,153,000 
Max total new HH spending (830 HH) BEA, TREDIS®, ACS $77,526,000 


BEA = US Bureau of Economic Analysis (BEA) 
ACS = American Community Survey 
HH = household 
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CONCLUSION 


This memorandum has outlined the methodology that CTPS staff used to 
estimate how the impacts resulting from the proposed South Station Expansion 
alternatives will translate into economic benefits for the city of Boston and the 
surrounding region. Three types of economic impacts were estimated: 


e The economic value of travel efficiency gains and losses resulting from the 
transportation changes in the region due to the proposed transportation 
improvement to South Station and the transportation changes due to the 
travel associated with the additional jobs and households in the proposed 
joint public/private development above the station. 


e The economic impacts of expenditure on construction. 


e The economic impacts of permanent household population gains and 
employment gains from the proposed joint public/private development 
above the station, and permanent employment gains from the increase in 
operations and maintenance personnel from the expansion of the South 
Station terminal. 


The results of these analyses are provided in Appendices B, C, and D. 


NH/BK/nh 
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Appendix A: 
Glossary of TREDIS® Inputs and 
Outputs 


GLOSSARY OF TREDIS® INPUTS AND OUTPUTS 


The following definitions are from the “TREDIS® Data Sources and Default Values” 
guide made available to registered TREDIS® users by the Economic Development 
Research Group Inc. 


Buffer Time Cost ($/hr.): The business opportunity cost, or user valuation, of lost 
scheduling time due to unreliable travel conditions (i.e., effect of “schedule padding’). 


Crew Time Cost ($/hr. per crew member): The business cost of labor for professional 
drivers and paid crew (including cost of wages plus fringe benefits). 


Economic Multipliers: These are region-specific factors that translate a direct 
economic change into total economic impacts, including indirect (inter-industry supply- 
chain) effects, and induced (wage spending) effects. In IMPLAN, multiplier impacts are 
applied with source and target industry detail, meaning that it is possible to determine 
the effect of direct spending in one sector (say, construction) on another (say, retail). 


Employment: This is the total head count of workers in an industry, including self- 
employed, railroad workers, and agriculture workers. Because employment is measured 
as employee head count, it is important to note that a single individual with two part-time 
jobs is counted twice, regardless of which industries those jobs are in. Therefore, the 
job count is typically higher than “full-time-equivalent” employment. 


Environmental Cost: Mileage-Based ($/VMT): Cost of air pollution and greenhouse 
gases per vehicle-mile of travel. 


Freight Logistics Time Cost ($/hr. per ton): Business opportunity cost of freight 
delay, including shipper inventory, dock handling & consignee schedule disruption. 


Income: This is total compensation (including benefits) to all employees of an industry, 
including business owners (proprietors). 


Output: These are final sales, or total revenues, by industry. Depending on the 
industry, sales can be to any combination of other businesses, households, or the 
federal/state/local government. 


Passenger Time Cost ($/hr. per occupant): The business opportunity cost, or user 
valuation, of the average passenger's time. This is in addition to the passenger vehicle 
operating cost per hour. The same values apply for in-vehicle and out-of-vehicle time 
(except for transit OVTT = out-of-vehicle travel time). 


Value Added: This metric describes the value of goods sold by an industry over and 
above the value of goods purchased by it. It is generally used as a broad measure of 
value creation by an industry, including wage income, employee benefits, profits, and 
tax payments. Summed across all industries, total regional value added is precisely 
“Gross Regional Product.” 


Vehicle Mileage-Based Operating Cost: Free Flow ($/mile): The average per-mile 
cost of vehicles’ fuel, tires, maintenance, and depreciation for travel in free-flow 
conditions. 


Vehicle Mileage-based Operating Cost: Congested ($/mile): The per-mile costs of 
roadway vehicles operating under congested roadway conditions. 


Vehicle Time-Based Operating Cost: ($/hr.): the average per-hour cost of vehicles’ 
fuel, tires, maintenance, and depreciation for travel. 


Appendix B: 
TREDIS® Results — Traveler Cost 
Savings 
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MPO Model Region 


Construction Period Operation Period Financial Factors 
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Passenger Cost 
Crew Cost 
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General Information 
ID: 
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MPO Model Region 


Construction Period Operation Period Financial Factors 


Start Year: 2018 Start Year: 2023 Constant Dollar Year: 2014 
End Year: 2023 Discount Rate: 7.0% 


Travel Growth Rate: 0.5% 


Inputs 


Startup Costs O&M Costs 


Travel Changes 


Total All Total Business Total Commute Total Personal Total Freight 


Vehicle Trips 1,539,449 -1,874,081 0 


0 0 


Vehicle Miles Traveled ( VMT) 


Vehicle Hours Traveled (VHT) 
Vehicle Buffer-Hours 
Passenger-Hours 


Freight US Ton-Hours 


Results 


Traveler Cost Savings - All Regions and Periods 


Passenger Cost 
Crew Cost 

Freight Cost 
Reliability Cost 
Veh. Oper. Cost 
Toll Cost 

Safety Cost 
Environmental Cost 


Total Cost Savings 


Total No Split Total Business Total Personal Total Freight All Travel 


0 0 -59,285,589 -20,888,568 0 -80,174,157 
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1. Introduction 


The objective of the study was to evaluate the No Build Alternative as a baseline condition, to assess the 
effect of Alternative 3 — Joint/Private Development Maximum Build on local wind conditions in 
pedestrian areas around the study site and study the effect of wind control measures for minimizing 
adverse effects. The sensor locations used to model the No Build Alternative are shown in Figure 6. The 
sensor locations modeled in Alternative 3 are shown on Figure 7. 


The study involved wind simulations on a 1:400 scale model of the proposed building and surroundings. 
The tests were conducted a boundary-layer wind tunnel, for the purpose of quantifying local wind speed 
conditions and comparing to appropriate criteria for wind comfort and safety in pedestrian areas. The 
criteria recommended by the Boston Redevelopment Authority (BRA) were used in this study (refer to 
Section 3). The present report describes the methods and presents the results of the wind tunnel 
simulations. 


2. Overview 


Major buildings, especially those that protrude above their surroundings, often cause increased local wind 
speeds at the pedestrian level. Typically, wind speeds increase with elevation above the ground surface, 
and taller buildings intercept these faster winds and deflect them down to the pedestrian level. The 
funneling of wind through gaps between buildings and the acceleration of wind around comers of 
buildings may also cause increases in wind speed. Conversely, if a building is surrounded by others of 
equivalent height, it may be protected from the prevailing upper level winds, resulting in no significant 
changes to the local pedestrian level wind environment. The most effective way to assess potential 
pedestrian level wind impacts around a proposed new building is to conduct scale model tests in a wind 
tunnel. 


The consideration of wind in planning outdoor activity areas is important since high winds in an area tend 
to deter pedestrian use. For example, winds should be light or relatively light in areas where people 
would be sitting, such as outdoor cafes or playgrounds. For bus stops and other locations where people 
would be standing, somewhat higher winds can be tolerated. For frequently used sidewalks, where people 
are primarily walking, stronger winds are acceptable. For infrequently used areas, the wind comfort 
criteria can be relaxed even further. The actual effects of wind can range from pedestrian inconvenience, 
due to the blowing of dust and other loose material in a moderate breeze, to severe difficulty with walking 
due to the wind forces on the pedestrian. 


3. Methodology 


Information concerning the site and surroundings was derived from: site photographs; information on 
surrounding buildings and terrain; site plans and 3D models of the proposed development provided by the 
design team. While three massing options were considered for the proposed project, Alternative 3 has 
been selected for this analysis as it represents the largest proposed development being considered for the 
site. The massing configuration for Alternative 3 was studied with and without the proposed wind control 
features (screens and trees). The following site configurations were modeled and tested for this massing 
scheme: 


e No Build Alternative which includes all existing surrounding buildings and the South Station Air 
Rights (SSAR) project; and 

e Alternative 3 massing of the proposed South Station Expansion Project, Joint Development buildings 
(JD1 through JD6), SSAR project and all existing surroundings. 
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e Alternative 3 with Mitigation which includes the Alternative 3 model with wind control features, 
namely: 
o Six coniferous trees to the south of JD1; and 
o Wind screen at grade at the west end of the JD1. 


As shown in Figures 28, 29 and 30, the wind tunnel model included the proposed development and all 
relevant surrounding buildings and topography within a 1,600 ft radius of the study site. The mean speed 
profile and turbulence of the natural wind approaching the modeled area were also simulated. The scale 
model was equipped with 80 specially designed wind speed sensors that were connected to the wind 
tunnel's data acquisition system to record the mean and fluctuating components of wind speed at a full 
scale height of five feet above grade in pedestrian areas throughout the study site. Wind speeds were 
measured for 36 wind directions, in 10 degree increments, starting from true north. The measurements at 
each sensor location were recorded in the form of ratios of local mean and gust speeds to the reference 
wind speed in the free stream above the model. The results were then combined with long term 
meteorological data, recorded during the years 1983 to 2013 at Boston's Logan International Airport, in 
order to predict full scale wind conditions. The analysis was performed separately for each of the four 
seasons and for the entire year. 


Figures 31, 32 and 33 present "wind roses", summarizing the seasonal and annual wind climates in the 
Boston area, based on the data from Logan Airport. The left side wind rose in Figure 31, for example, 
summarizes the spring (March, April, and May) wind data. In general, the prevailing winds at this time of 
year are from the west northwest, northwest, west, south-southwest and southwest. In addition to these 
directions, strong winds are also prevalent from the northeast direction as indicated by the red and yellow 
color bands on the wind rose. 


On an annual basis (Figure 5) the most common wind directions are those between southwest and 
northwest. Winds from the east and east-southeast are also relatively common. In the case of strong 
winds, northeast and west-northwest are the dominant wind directions. 


This study involved state of the art measurement and analysis techniques to predict wind conditions at the 
study site. Nevertheless, some uncertainty remains in predicting wind comfort. For example, the 
sensation of comfort among individuals can be quite variable. Variations in age, individual health, 
clothing, and other human factors can change a particular response of an individual. The comfort limits 
used in this report represent an average for the total population. Also, unforeseen changes in the project 
area, such as the construction or removal of buildings, can affect the conditions experienced at the site. 
Finally, the prediction of wind speeds is necessarily a statistical procedure. The wind speeds reported are 
for the frequency of occurrence stated (1% of the time). Higher wind speeds would occur but on a less 
frequent basis. 


4. Pedestrian Wind Comfort Criteria 


The BRA has adopted two standards for assessing the relative wind comfort of pedestrians. First, the 
BRA wind design guidance criterion states that an effective gust velocity (hourly mean wind speed +1.5 
times the root mean square wind speed) of 31 mph should not be exceeded more than 1% of the time. 
The second set of criteria used by the BRA to determine the acceptability of specific locations is based on 
the work of Melbourne! . This set of criteria is used to determine the relative level of pedestrian wind 
comfort for activities such as sitting, standing, or walking. The criteria are expressed in terms of 


s Melbourne, W.H., 1978, "Criteria for Environmental Wind Conditions," Journal of Industrial Aerodynamics, 3 (1978) 241 - 249. 
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benchmarks for the 1-hour mean wind speed exceeded 1% of the time (i.e., the 99-percentile mean wind 
speed). They are as follows: 


BRA Mean Wind Criteria* 

Dangerous > 27 mph 
Uncomfortable for Walking > 19 and < 27 mph 
Comfortable for Walking > 15 and < 19 mph 
Comfortable for Standing > 12 and< 15 mph 
Comfortable for Sitting <12 mph 


* Applicable to the hourly mean wind speed exceeded 1% of the time. 


The wind climate found in a typical downtown location in Boston is generally comfortable for the 
pedestrian use of sidewalks and thoroughfares and meets the BRA effective gust velocity criterion of 31 
mph. However, without any mitigation measures, this wind climate is likely to be frequently 
uncomfortable for more passive activities such as sitting. 


5. Test Results 


Table 12 presents the mean and effective gust wind speeds for each season, and as represented annually. 
For each model configuration, Figures 34, 35 and 36 graphically depict the mean wind speeds and Figures 
37, 38 and 39 depict the effective gust speeds at each wind measurement location based on the annual 
winds. Typically the summer and fall winds tend to be more comfortable than the annual winds, while 
the winter and spring winds are less comfortable than the annual winds. 


A total of 80 sensors were used in the model. Note that the placement of the wind measurement locations 
was based on our experience and understanding of pedestrian usage of the site, and reviewed by members 
of the project team. 


The following summary of pedestrian wind comfort is based on the annual winds for each configuration 
tested, except where noted below in the text. 


5.1. Building Perimeter and Dorchester Avenue (Locations 1 through 
22) 


5.1.1. No Build Alternative 


A wind comfort categorization of walking is considered appropriate for sidewalks. Lower wind speeds 
conducive to standing are preferred at building entrances. As shown in Figure 36, winds at all locations 
are comfortable for walking, standing, or sitting, annually. Uncomfortable wind speeds exist at the south 
end of the development site (Location 17 in Figure 36). 


The effective gust criterion was met seasonally and annually at all locations. 

5.1.2. Alternative 3 — Joint/Private Development Maximum Build 
With the addition of the South Station Expansion project, winds at most locations are expected to remain 
comfortable for walking or better on an annual basis. Marginal increases in wind speeds are expected 


locally around building corners, with uncomfortable winds expected to the south of JD1, east of JD3 and 
JD6 buildings of the proposed project (Locations 12, 17, 18 and 20 in Figure 37). 
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Localized accelerations are also expected to yield wind speeds that could potentially exceed the effective 
gust criterion on windy days at two locations to the south of JD1 (Locations 17 and 18 in Figure 40). The 
elevated wind speeds, mainly due to winds approaching from the westerly directions, can be reduced with 
the aid of wind screens and vegetation that retain foliage throughout the year. The effect of these wind 
control elements have been assessed in the Alternative 3 with Mitigation configuration, as presented in 
Section 5.1.3. 


5.1.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 


The following wind control elements were included in this configuration in order to mitigate the high 
wind activity on the south side of JD1 by the addition of the proposed Alternative 3 massing: 


e Six mature coniferous trees to the south of JD1 at grade level; and 
e 10” tall, 70% solid screen along the west edge of the site to the south of the JD1 at grade level. 


The locations of these elements and the results pertaining to this configuration are shown in Figures 38 
and 41. The addition of the trees would reduce the intensity of wind flows along the south side of JD1 and 
thereby mitigate the effective gust exceedance that previously predicted (Locations 17 and 18 in Figure 
41). Coniferous trees were chosen as they retain foliage during the winter months. It is also recommended 
that tall evergreen shrubs be interspersed among the trees if the tree foliage is maintained above 6 to 10 
feet above ground, in order to provide protection at pedestrian level. 


Figure 1—Examples of coniferous trees — Arborvitae and Spruce 


5.2. South Street, Atlantic Avenue and the East Bank of Fort Point 
Channel (Locations 23 through 40 and 74 through 80) 


5.2.1. No Build Alternative 
Wind conditions along South Street, Atlantic Avenue and the east bank of Fort Point Channel are 
generally comfortable for walking, standing or sitting on an annual basis, which is appropriate for 
pedestrian usage. Uncomfortable winds exist at the intersection of Atlantic Avenue and Essex Street and 


along the east bank of Fort Point Channel (Locations 38 and 77 in Figure 36). 


Winds at Location 38 also exceed the annual effective gust criterion (Figure 39). 
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5.2.2. Alternative 3 — Joint/Private Development Maximum Build 


The addition of the proposed projects is expected to result in similar or improved wind microclimate 
along these streets. Wind speed categorizations are very similar to those in the No Build configuration, 
with no change to the effective gust exceedance at Location 38 (Figures 35 and 38). 


5.2.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 


The mitigation measures incorporated in the Alternative 3 configuration did not affect the findings 
presented in 5.2.2, as their zone of influence was limited to the immediate vicinity of the proposed JD1 
and JD4 buildings. 


5.3. Albany Street and Summer Street (Locations 41 through 73) 
5.3.1. No Build Alternative 


Winds along Albany Street and Summer Street, west of the Fort Point Channel, are generally high and fall 
under the categorization of walking and uncomfortable. Closer to the Fort Point Channel and along the 
Summer Street Bridge, wind speeds are lower and comfortable for standing or walking in general. 


Wind speeds at one location on Summer Street, in front of the Federal Reserve Bank currently exceed the 
effective gust criterion (Location 55 in Figure 39). 


5.3.2. Alternative 3 — Joint/Private Development Maximum Build 


The addition of the proposed project is not predicted to significantly affect wind speeds along Albany 
Street and Summer Street. While there a marginal increase in wind speeds to the north of the development 
on Summer Street, the overall wind microclimate is expected to remain similar to that in the No Build 
condition. The addition of the new massing improves wind conditions on the Summer Street Bridge by 
providing blockage to the westerly winds. 


The effective gust exceedance on Summer Street that exists in the No Build configuration is predicted to 
remain in this scenario as well (Location 55 in Figure 40). 


5.3.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 
The mitigation measures incorporated in the Alternative 3 configuration did not affect the findings 


presented in 5.3.2, as their zone of influence was limited to the immediate vicinity of the proposed JD1 
and JD4 buildings. 
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Table 12—Pedestrian Wind Comfort and Safety Categories - Multiple Seasons 
Notes: 1) Wind speeds are for a 1% probability of exceedance; and, 
2) % Change is based on comparison with Configuration A and only those that are greater than 10% are listed. 


Configurations Mean Wind Speed Criteria Effective Gust Criteria 
A- No Build Alternative Comfortable for Sitting: $12 mph Acceptable: <31 mph 
B - Alternative 3 Comfortable for Standing: >12 and < 15 mph Unacceptable: >31 mph 
C-— Alternative 3 with Mitigation Comfortable for Walking: >15 and < 19 mph 
Uncomfortable for Walking: >19 and <27 mph 
Dangerous Conditions: > 27 mph 
BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
1 A Spring 7 Sitting 10 Acceptable 
Summer 6 Sitting 8 Acceptable 
Fall 6 Sitting 9 Acceptable 
Winter 7 Sitting 10 Acceptable 
Annual 7 Sitting 9 Acceptable 
B Spring 8 14% Sitting 11 Acceptable 
Summer 7 17% Sitting 9 12% Acceptable 
Fall 7 17% Sitting 10 11% Acceptable 
Winter 9 29% Sitting 11 Acceptable 
Annual 8 14% Sitting 10 11% Acceptable 
Cc Spring 10 43% Sitting 13 30% Acceptable 
Summer 8 33% Sitting 10 25% Acceptable 
Fall 9 50% Sitting 11 22% Acceptable 
Winter 10 43% Sitting 13 30% Acceptable 
Annual 10 43% Sitting 12 33% Acceptable 
2 A Spring 7 Sitting 11 Acceptable 
Summer 6 Sitting 10 Acceptable 
Fall 7 Sitting 11 Acceptable 
Winter 7 Sitting 11 Acceptable 
Annual 6 Sitting 11 Acceptable 
B Spring 10 43% Sitting 13 18% Acceptable 
Summer 8 33% Sitting 10 Acceptable 
Fall 8 14% Sitting 12 Acceptable 
Winter 10 43% Sitting 13 18% Acceptable 
Annual 9 50% Sitting 12 Acceptable 
Cc Spring 10 43% Sitting 14 27% Acceptable 
Summer 8 33% Sitting 11 Acceptable 
Fall 8 14% Sitting 12 Acceptable 
Winter 10 43% Sitting 14 27% Acceptable 
Annual 9 50% Sitting 13 18% Acceptable 
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BRA Criteria 
Loc. Config. 
3 A 
B 
C 
4 A 
B 
Cc 
5 A 
B 
C 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 
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Speed (mph) 


Mean Wind Speed 


%Change 


64% 
56% 
50% 
50% 
45% 


82% 
78% 
80% 
75% 
73% 


-16% 


-12% 


-16% 


-12% 


-12% 


-27% 
-25% 
-23% 
-27% 
-29% 


-27% 
-25% 
-23% 
-27% 
-29% 


RATING 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Standing 
Standing 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Standing 
Walking 
Walking 


Walking 
Standing 
Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 
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Effective Gust Wind Speed 


Speed (mph) 


%Change 


29% 
21% 
25% 
28% 
24% 


47% 
43% 
38% 
44% 
41% 


-12% 


-12% 


-18% 
-18% 
-15% 
-18% 
-19% 


-18% 
-12% 
-15% 
-18% 
-19% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
6 A Spring 18 Walking 25 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 18 Walking 25 Acceptable 
Annual 17 Walking 23 Acceptable 
B Spring 20 11% Uncomfortable 29 16% Acceptable 
Summer 15 Standing 21 11% Acceptable 
Fall 18 12% Walking 26 13% Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 13% Acceptable 
C Spring 21 17% Uncomfortable 29 16% Acceptable 
Summer 15 Standing 21 11% Acceptable 
Fall 19 19% Walking 26 13% Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 19 12% Walking 26 13% Acceptable 
7 A Spring 16 Walking 23 Acceptable 
Summer 13 Standing 17 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 18 12% Walking 26 13% Acceptable 
Summer 13 Standing 19 12% Acceptable 
Fall 16 Walking 24 14% Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 24 14% Acceptable 
Cc Spring 18 12% Walking 26 13% Acceptable 
Summer 13 Standing 19 12% Acceptable 
Fall 16 Walking 24 14% Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 24 14% Acceptable 
8 A Spring 17 Walking 23 Acceptable 
Summer 14 Standing 18 Acceptable 
Fall 16 Walking 21 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 13 -24% Standing 21 Acceptable 
Summer 11 -21% Sitting 16 -11% Acceptable 
Fall 13 -19% Standing 20 Acceptable 
Winter 13 -24% Standing 21 Acceptable 
Annual 13 -19% Standing 20 Acceptable 
Cc Spring 13 -24% Standing 21 Acceptable 
Summer 11 -21% Sitting 17 Acceptable 
Fall 13 -19% Standing 19 Acceptable 
Winter 13 -24% Standing 20 -13% Acceptable 
Annual 13 -19% Standing 19 -14% Acceptable 
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BRA Criteria 


Loc. Config. Season 


9 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 


10 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 


11 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 
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Speed (mph) 


18 
15 
16 
18 
17 


16 
12 
15 
15 
15 


16 
12 
14 
15 
14 


15 
12 
14 
15 
14 


18 
13 
16 
16 
16 


17 
12 
15 
16 
15 


16 
13 
15 
16 
15 


14 
11 
14 
14 
13 


14 
11 
13 
14 
13 


Mean Wind Speed 


%Change 


-11% 
-20% 


-17% 
-12% 


-11% 
-20% 
-12% 
-17% 
-18% 


20% 


14% 


14% 


13% 


-12% 
-15% 


-12% 
-13% 


-12% 
-15% 
-13% 
-12% 
-13% 
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RATING 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Sitting 
Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Sitting 

Standing 
Walking 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 
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Effective Gust Wind Speed 


Speed (mph) 


24 
19 
22 
24 
22 


24 
18 
22 
23 
22 


23 
17 
21 
22 
21 


22 
17 
20 
21 
20 


24 
17 
22 
23 
22 


24 
17 
22 
23 
22 


22 
18 
20 
22 
20 


22 
17 
20 
21 
20 


21 
17 
20 
21 
20 


%Change 


-11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
12 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 22 Acceptable 
C Spring 16 Walking 24 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 22 Acceptable 
13 A Spring 15 Standing 21 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
B Spring 15 Standing 22 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 14 Standing 22 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 22 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 14 Standing 21 Acceptable 
Winter 14 Standing 22 Acceptable 
Annual 14 Standing 21 Acceptable 
14 A Spring 10 Sitting 16 Acceptable 
Summer 8 Sitting 12 Acceptable 
Fall 9 Sitting 14 Acceptable 
Winter 10 Sitting 16 Acceptable 
Annual 9 Sitting 15 Acceptable 
B Spring 18 80% Walking 26 62% Acceptable 
Summer 15 88% Standing 21 75% Acceptable 
Fall 15 67% Standing 22 57% Acceptable 
Winter 18 80% Walking 26 62% Acceptable 
Annual 17 89% Walking 24 60% Acceptable 
Cc Spring 20 100% Uncomfortable 25 56% Acceptable 
Summer 16 100% Walking 21 75% Acceptable 
Fall 17 89% Walking 23 64% Acceptable 
Winter 20 100% Uncomfortable 26 62% Acceptable 
Annual 18 100% Walking 24 60% Acceptable 
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BRA Criteria 
Loc. Config. 
15 A 
B 
Cc 
16 A 
B 
Cc 
17 A 
B 
Cc 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


South Station Expansion 
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Speed (mph) 


Mean Wind Speed 


%Change 


55% 
56% 
60% 
45% 
60% 


100% 
111% 
90% 
82% 
100% 


33% 
20% 
27% 
60% 
36% 


25% 
20% 
27% 
50% 
27% 


25% 
24% 
15% 
18% 
20% 


RATING 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Sitting 

Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 
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Effective Gust Wind Speed 


Speed (mph) 


16 
13 
15 
16 
15 


23 
19 
22 
23 
22 


29 
25 
26 
27 
27 


19 
16 
17 
17 
17 


23 
19 
22 
23 
22 


23 
19 
21 
23 
22 


27 
22 
26 
29 
26 


34 
28 
32 
36 
33 


30 
24 
26 
30 
28 


%Change 


44% 
46% 
47% 
44% 
47% 


81% 
92% 
73% 
69% 
80% 


21% 
19% 
29% 
35% 
29% 


21% 
19% 
24% 
35% 
29% 


26% 
27% 
23% 
24% 
27% 


11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
18 A Spring 20 Uncomfortable 25 Acceptable 
Summer 16 Walking 21 Acceptable 
Fall 19 Walking 25 Acceptable 
Winter 21 Uncomfortable 27 Acceptable 
Annual 19 Walking 25 Acceptable 
B Spring 27 35% Uncomfortable 34 36% Unacceptable 
Summer 23 44% Uncomfortable 29 38% Acceptable 
Fall 26 37% Uncomfortable 33 32% Unacceptable 
Winter 29 38% Dangerous 36 33% Unacceptable 
Annual 26 37% Uncomfortable 34 36% Unacceptable 
C Spring 19 Walking 26 Acceptable 
Summer 17 Walking 22 Acceptable 
Fall 19 Walking 25 Acceptable 
Winter 20 Uncomfortable 28 Acceptable 
Annual 19 Walking 25 Acceptable 
19 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 18 12% Walking 26 18% Acceptable 
Summer 15 15% Standing 21 17% Acceptable 
Fall 18 20% Walking 26 24% Acceptable 
Winter 19 12% Walking 28 17% Acceptable 
Annual 18 12% Walking 26 18% Acceptable 
Cc Spring 18 12% Walking 26 18% Acceptable 
Summer 15 15% Standing 21 17% Acceptable 
Fall 17 13% Walking 25 19% Acceptable 
Winter 19 12% Walking 28 17% Acceptable 
Annual 18 12% Walking 26 18% Acceptable 
20 A Spring 13 Standing 19 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 18 Acceptable 
Winter 14 Standing 20 Acceptable 
Annual 13 Standing 19 Acceptable 
B Spring 21 62% Uncomfortable 29 53% Acceptable 
Summer 18 64% Walking 24 50% Acceptable 
Fall 20 54% Uncomfortable 28 56% Acceptable 
Winter 21 50% Uncomfortable 30 50% Acceptable 
Annual 20 54% Uncomfortable 28 47% Acceptable 
Cc Spring 21 62% Uncomfortable 30 58% Acceptable 
Summer 18 64% Walking 26 62% Acceptable 
Fall 20 54% Uncomfortable 29 61% Acceptable 
Winter 21 50% Uncomfortable 30 50% Acceptable 
Annual 20 54% Uncomfortable 29 53% Acceptable 
October, 2014 South Station Expansion 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
21 A Spring 16 Walking 22 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 13 Standing 20 18% Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 25 14% Acceptable 
Annual 15 Standing 23 Acceptable 
C Spring 13 -19% Standing 21 Acceptable 
Summer 11 Sitting 17 Acceptable 
Fall 13 -13% Standing 20 Acceptable 
Winter 14 -12% Standing 22 Acceptable 
Annual 13 -13% Standing 20 Acceptable 
22 A Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 13 -19% Standing 21 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 13 -13% Standing 19 -14% Acceptable 
Winter 12 -29% Sitting 19 -21% Acceptable 
Annual 12 -25% Sitting 19 -14% Acceptable 
Cc Spring 13 -19% Standing 19 -17% Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 12 -20% Sitting 18 -18% Acceptable 
Winter 12 -29% Sitting 18 -25% Acceptable 
Annual 12 -25% Sitting 18 -18% Acceptable 
23 A Spring 17 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 16 Walking 24 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 16 Walking 24 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
C Spring 16 Walking 23 -12% Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 15 Standing 23 Acceptable 
Winter 16 -11% Walking 24 Acceptable 
Annual 16 Walking 23 Acceptable 
South Station Expansion October 2014 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
24 A Spring 19 Walking 27 Acceptable 
Summer 17 Walking 24 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
B Spring 18 Walking 26 Acceptable 
Summer 16 Walking 22 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 25 Acceptable 
Summer 15 -12% Standing 22 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 25 -11% Acceptable 
Annual 17 Walking 24 Acceptable 
25 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 15 Standing 22 Acceptable 
B Spring 13 -19% Standing 19 -14% Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 14 -18% Standing 21 -12% Acceptable 
Annual 13 -13% Standing 19 -14% Acceptable 
Cc Spring 13 -19% Standing 20 Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 14 -18% Standing 21 -12% Acceptable 
Annual 13 -13% Standing 19 -14% Acceptable 
26 A Spring 10 Sitting 17 Acceptable 
Summer 8 Sitting 14 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 18 Acceptable 
Annual 10 Sitting 16 Acceptable 
B Spring 9 Sitting 16 Acceptable 
Summer 8 Sitting 13 Acceptable 
Fall 9 Sitting 15 Acceptable 
Winter 10 Sitting 16 -11% Acceptable 
Annual 9 Sitting 15 Acceptable 
C Spring 9 Sitting 16 Acceptable 
Summer 8 Sitting 13 Acceptable 
Fall 9 Sitting 15 Acceptable 
Winter 10 Sitting 16 -11% Acceptable 
Annual 9 Sitting 15 Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
27 A Spring 14 Standing 22 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 14 Standing 21 Acceptable 
Winter 15 Standing 23 Acceptable 
Annual 14 Standing 21 Acceptable 
B Spring 13 Standing 20 Acceptable 
Summer 11 Sitting 17 Acceptable 
Fall 12 -14% Sitting 20 Acceptable 
Winter 13 -13% Standing 21 Acceptable 
Annual 12 -14% Sitting 20 Acceptable 
C Spring 9 -36% Sitting 14 -36% Acceptable 
Summer 7 -42% Sitting 12 -33% Acceptable 
Fall 8 -43% Sitting 14 -33% Acceptable 
Winter 9 -40% Sitting 15 -35% Acceptable 
Annual 8 -43% Sitting 14 -33% Acceptable 
28 A Spring 12 Sitting 18 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 11 Sitting 18 Acceptable 
B Spring 11 Sitting 17 Acceptable 
Summer 9 Sitting 15 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 17 -11% Acceptable 
Annual 10 Sitting 16 -11% Acceptable 
C Spring 11 Sitting 17 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 17 -11% Acceptable 
Annual 10 Sitting 17 Acceptable 
29 A Spring 12 Sitting 18 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 Standing 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
B Spring 10 -17% Sitting 16 -11% Acceptable 
Summer 8 -20% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 15 -17% Acceptable 
Winter 10 -23% Sitting 16 -16% Acceptable 
Annual 9 -25% Sitting 15 -17% Acceptable 
Cc Spring 10 -17% Sitting 16 -11% Acceptable 
Summer 8 -20% Sitting 13 -13% Acceptable 
Fall 10 -17% Sitting 16 -11% Acceptable 
Winter 10 -23% Sitting 17 -11% Acceptable 
Annual 10 -17% Sitting 16 -11% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
30 A Spring 16 Walking 22 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 15 Standing 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 13 -19% Standing 20 Acceptable 
Summer 11 -21% Sitting 17 -11% Acceptable 
Fall 12 -20% Sitting 18 -14% Acceptable 
Winter 12 -20% Sitting 19 -14% Acceptable 
Annual 12 -20% Sitting 18 -14% Acceptable 
C Spring 13 -19% Standing 20 Acceptable 
Summer 12 -14% Sitting 17 -11% Acceptable 
Fall 12 -20% Sitting 19 Acceptable 
Winter 12 -20% Sitting 19 -14% Acceptable 
Annual 12 -20% Sitting 19 Acceptable 
31 A Spring 13 Standing 18 Acceptable 
Summer 11 Sitting 15 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 12 Sitting 17 Acceptable 
B Spring 9 -31% Sitting 15 -17% Acceptable 
Summer 8 -27% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 14 -18% Acceptable 
Winter 9 -31% Sitting 16 -11% Acceptable 
Annual 9 -25% Sitting 15 -12% Acceptable 
Cc Spring 9 -31% Sitting 15 -17% Acceptable 
Summer 8 -27% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 14 -18% Acceptable 
Winter 10 -23% Sitting 16 -11% Acceptable 
Annual 9 -25% Sitting 15 -12% Acceptable 
32 A Spring 16 Walking 22 Acceptable 
Summer 14 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 11 -31% Sitting 18 -18% Acceptable 
Summer 9 -36% Sitting 15 -17% Acceptable 
Fall 11 -27% Sitting 17 -19% Acceptable 
Winter 12 -25% Sitting 19 -14% Acceptable 
Annual 11 -27% Sitting 17 -19% Acceptable 
Cc Spring 9 -44% Sitting 14 -36% Acceptable 
Summer a -50% Sitting 11 -39% Acceptable 
Fall 8 -47% Sitting 13 -38% Acceptable 
Winter 9 -44% Sitting 14 -36% Acceptable 
Annual 8 -47% Sitting 13 -38% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
33 A Spring 8 Sitting 14 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 9 Sitting 15 Acceptable 
Annual 8 Sitting 13 Acceptable 
B Spring 8 Sitting 13 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 9 Sitting 14 Acceptable 
Annual 8 Sitting 13 Acceptable 
C Spring 8 Sitting 13 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 8 -11% Sitting 14 Acceptable 
Annual 8 Sitting 13 Acceptable 
34 A Spring 12 Sitting 18 Acceptable 
Summer 9 Sitting 14 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 11 Sitting 17 Acceptable 
Annual 11 Sitting 17 Acceptable 
B Spring 11 Sitting 17 Acceptable 
Summer 8 -11% Sitting 13 Acceptable 
Fall 10 Sitting 15 -12% Acceptable 
Winter 10 Sitting 16 Acceptable 
Annual 10 Sitting 15 -12% Acceptable 
C Spring 13 Standing 17 Acceptable 
Summer 11 22% Sitting 14 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 14 27% Standing 18 Acceptable 
Annual 13 18% Standing 17 Acceptable 
35 A Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 14 Acceptable 
Fall 13 Standing 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 13 Standing 17 Acceptable 
B Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 14 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 12 Sitting 17 Acceptable 
C Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 13 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 12 Sitting 17 Acceptable 
Annual 12 Sitting 17 Acceptable 
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BRA Criteria 
Loc. Config. 
36 A 
B 
C 
37 A 
B 
Cc 
38 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


16 
11 
14 
14 
14 


16 
11 
14 
14 
14 


19 
13 
16 
16 
16 


17 
13 
16 
17 
16 


17 
13 
16 
17 
16 


18 
14 
16 
18 
17 


27 
23 
25 
27 
26 


27 
23 
26 
27 
26 


27 
23 
25 
28 
26 


Mean Wind Speed 


%Change 


19% 
18% 
14% 
14% 
14% 


RATING 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Effective Gust Wind Speed 


Speed (mph) 


%Change 


11% 


11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
39 A Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
B Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
C Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
40 A Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 25 Acceptable 
B Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 Acceptable 
C Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 Acceptable 
41 A Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
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BRA Criteria 
Loc. Config. 
42 A 
B 
C 
43 A 
B 
Cc 
44 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


22 
19 
21 
21 
21 


22 
19 
20 
21 
21 


22 
19 
20 
21 
21 


18 
14 
16 
17 
17 


18 
14 
17 
18 
17 


18 
14 
17 
18 
17 


22 
19 
21 
22 
21 


22 
19 
21 
23 
21 


22 
19 
21 
23 
21 


Mean Wind Speed 


%Change 


RATING 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change RATING 

29 Acceptable 
24 Acceptable 
27 Acceptable 
28 Acceptable 
27 Acceptable 
29 Acceptable 
24 Acceptable 
27 Acceptable 
29 Acceptable 
27 Acceptable 
29 Acceptable 
24 Acceptable 
27 Acceptable 
29 Acceptable 
27 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
26 Acceptable 
25 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
27 Acceptable 
25 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
27 Acceptable 
25 Acceptable 
28 Acceptable 
25 Acceptable 
28 Acceptable 
29 Acceptable 
28 Acceptable 
29 Acceptable 
25 Acceptable 
28 Acceptable 
30 Acceptable 
28 Acceptable 
29 Acceptable 
25 Acceptable 
28 Acceptable 
30 Acceptable 
28 Acceptable 


South Station Expansion 
Massachusetts Department of Transportation 


Coastal Resources Technical Report 


BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
45 A Spring 22 Uncomfortable 29 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 28 Acceptable 
Winter 22 Uncomfortable 30 Acceptable 
Annual 21 Uncomfortable 28 Acceptable 
B Spring 22 Uncomfortable 30 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 29 Acceptable 
Winter 23 Uncomfortable 31 Acceptable 
Annual 21 Uncomfortable 29 Acceptable 
C Spring 22 Uncomfortable 30 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 29 Acceptable 
Winter 23 Uncomfortable 31 Acceptable 
Annual 21 Uncomfortable 29 Acceptable 
46 A Spring 18 Walking 27 Acceptable 
Summer 15 Standing 23 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 17 Walking 26 Acceptable 
B Spring 19 Walking 28 Acceptable 
Summer 16 Walking 24 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
C Spring 18 Walking 27 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
47 A Spring 17 Walking 25 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 16 Walking 24 Acceptable 
Winter 17 Walking 26 Acceptable 
Annual 16 Walking 24 Acceptable 
B Spring 17 Walking 25 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 24 Acceptable 
C Spring 17 Walking 25 Acceptable 
Summer 15 Standing 22 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
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BRA Criteria 
Loc. Config. 
48 A 
B 
C 
49 A 
B 
Cc 
50 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


15 
13 
15 
16 
15 


15 
13 
15 
16 
15 


16 
13 
15 
16 
15 


20 
17 
19 
19 
19 


20 
18 
19 
19 
19 


19 
16 
17 
18 
18 


25 
20 
23 
25 
24 


25 
21 
24 
25 
24 


25 
20 
23 
25 
24 


Mean Wind Speed 


%Change 


-11% 


RATING 


Standing 
Standing 
Standing 
Walking 
Standing 


Standing 
Standing 
Standing 
Walking 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Uncomfortable 
Walking 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Walking 
Walking 


Walking 
Walking 
Walking 
Walking 
Walking 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 
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BRA Criteria 
Loc. Config. 
51 A 
B 
Cc 
52 A 
B 
Cc 
53 A 
B 
Cc 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 
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Speed (mph) 


23 
19 
22 
23 
22 


23 
20 
22 
24 
22 


21 
18 
21 
22 
21 


22 
17 
19 
21 
20 


23 
18 
19 
21 
20 


23 
17 
19 
21 
20 


22 
19 
20 
22 
21 


22 
19 
20 
22 
21 


22 
18 
20 
22 
21 


Mean Wind Speed 


%Change 


RATING 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 
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Effective Gust Wind Speed 


Speed(mph) %Change 
32 
27 
30 
33 
31 


32 
27 
31 
33 
31 


31 
26 
29 
32 
30 


30 
23 
27 
30 
28 


30 
24 
27 
31 
28 


30 
23 
27 
30 
28 


32 
26 
30 
33 
31 


32 
26 
29 
33 
31 


32 
26 
30 
34 
31 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 
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BRA Criteria 
Loc. Config. 
54 A 
B 
C 
55 A 
B 
Cc 
56 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


26 
21 
23 
27 
24 


27 
21 
23 
27 
25 


26 
21 
23 
27 
24 


26 
21 
25 
28 
25 


27 
22 
25 
28 
26 


27 
22 
25 
29 
26 


19 
14 
17 
19 
17 


19 
14 
17 
18 
17 


18 
17 
18 
20 
18 


Mean Wind Speed 


%Change 


21% 


RATING 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Effective Gust Wind Speed 


Speed (mph) 


%Change 


13% 
28% 
19% 
17% 
14% 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
57 A Spring 14 Standing 21 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 20 Acceptable 
B Spring 13 Standing 20 Acceptable 
Summer 10 Sitting 16 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 19 Acceptable 
C Spring 14 Standing 21 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 20 Acceptable 
58 A Spring 15 Standing 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 14 Standing 20 Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 15 Standing 22 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 23 Acceptable 
Summer 14 Standing 21 17% Acceptable 
Fall 15 Standing 23 Acceptable 
Winter 16 Walking 24 Acceptable 
Annual 15 Standing 23 Acceptable 
59 A Spring 19 Walking 28 Acceptable 
Summer 15 Standing 22 Acceptable 
Fall 18 Walking 27 Acceptable 
Winter 21 Uncomfortable 30 Acceptable 
Annual 19 Walking 28 Acceptable 
B Spring 20 Uncomfortable 29 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 19 Walking 27 Acceptable 
Winter 22 Uncomfortable 31 Acceptable 
Annual 20 Uncomfortable 28 Acceptable 
C Spring 20 Uncomfortable 29 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 19 Walking 28 Acceptable 
Winter 22 Uncomfortable 31 Acceptable 
Annual 20 Uncomfortable 29 Acceptable 
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BRA Criteria 
Loc. Config. 
60 A 
B 
Cc 
61 A 
B 
Cc 
62 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


19 
16 
19 
20 
19 


20 
17 
19 
21 
20 


20 
17 
20 
22 
20 


22 
19 
21 
23 
22 


23 
19 
22 
24 
22 


23 
20 
23 
24 
23 


19 
18 
19 
20 
19 


20 
19 
20 
21 
20 


21 
19 
21 
22 
21 


Mean Wind Speed 


%Change 


11% 


11% 


11% 


RATING 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
63 A Spring 11 Sitting 17 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 11 Sitting 18 Acceptable 
Annual 11 Sitting 17 Acceptable 
B Spring 12 Sitting 18 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 11 Sitting 18 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 11 Sitting 18 Acceptable 
C Spring 12 Sitting 18 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 18% Standing 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
64 A Spring 10 Sitting 18 Acceptable 
Summer 8 Sitting 14 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 10 Sitting 17 Acceptable 
Annual 10 Sitting 16 Acceptable 
B Spring 9 Sitting 15 -17% Acceptable 
Summer 7 -12% Sitting 11 -21% Acceptable 
Fall 8 -20% Sitting 14 -12% Acceptable 
Winter 8 -20% Sitting 15 -12% Acceptable 
Annual 8 -20% Sitting 14 -12% Acceptable 
Cc Spring 8 -20% Sitting 15 -17% Acceptable 
Summer 6 -25% Sitting 11 -21% Acceptable 
Fall 8 -20% Sitting 13 -19% Acceptable 
Winter 8 -20% Sitting 15 -12% Acceptable 
Annual 8 -20% Sitting 14 -12% Acceptable 
65 A Spring 19 Walking 28 Acceptable 
Summer 14 Standing 20 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 16 -16% Walking 24 -14% Acceptable 
Summer 11 -21% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 15 -17% Standing 23 -12% Acceptable 
Annual 14 -18% Standing 22 -12% Acceptable 
Cc Spring 16 -16% Walking 25 -11% Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 15 -17% Standing 24 Acceptable 
Annual 15 -12% Standing 23 Acceptable 
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BRA Criteria 
Loc. Config. 
66 A 
B 
C 
67 A 
B 
Cc 
68 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


22 
15 
20 
20 
20 


20 
14 
18 
18 
18 


20 
14 
18 
18 
18 


15 
13 
14 
15 
14 


17 
15 
17 
18 
17 


17 
15 
17 
18 
17 


14 
14 
15 
15 
15 


15 
14 
15 
16 
15 


15 
15 
16 
16 
16 


Mean Wind Speed 


%Change 


13% 
15% 
21% 
20% 
21% 


13% 
15% 
21% 
20% 
21% 


RATING 


Uncomfortable 
Standing 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Standing 
Walking 
Walking 
Walking 


Standing 
Standing 
Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Standing 
Standing 
Standing 
Standing 
Standing 


Standing 
Standing 
Standing 
Walking 
Standing 


Standing 
Standing 
Walking 
Walking 
Walking 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
69 A Spring 19 Walking 27 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 25 Acceptable 
Annual 17 Walking 24 Acceptable 
B Spring 17 -11% Walking 25 Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 16 -11% Walking 23 Acceptable 
Annual 15 -12% Standing 23 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 16 -11% Walking 24 Acceptable 
Annual 16 Walking 23 Acceptable 
70 A Spring 18 Walking 24 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 16 -11% Walking 22 Acceptable 
Summer 12 -14% Sitting 17 -11% Acceptable 
Fall 14 -12% Standing 21 Acceptable 
Winter 15 -12% Standing 22 Acceptable 
Annual 14 -12% Standing 21 Acceptable 
Cc Spring 16 -11% Walking 22 Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 14 -12% Standing 21 Acceptable 
Winter 15 -12% Standing 22 Acceptable 
Annual 15 Standing 21 Acceptable 
71 A Spring 19 Walking 25 Acceptable 
Summer 16 Walking 21 Acceptable 
Fall 17 Walking 23 Acceptable 
Winter 18 Walking 24 Acceptable 
Annual 17 Walking 23 Acceptable 
B Spring 16 -16% Walking 23 Acceptable 
Summer 13 -19% Standing 18 -14% Acceptable 
Fall 15 -12% Standing 21 Acceptable 
Winter 16 -11% Walking 22 Acceptable 
Annual 15 -12% Standing 21 Acceptable 
Cc Spring 16 -16% Walking 23 Acceptable 
Summer 13 -19% Standing 19 Acceptable 
Fall 15 -12% Standing 21 Acceptable 
Winter 16 -11% Walking 22 Acceptable 
Annual 15 -12% Standing 21 Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
72 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 15 Standing 21 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 21 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
73 A Spring 16 Walking 23 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 24 Acceptable 
Annual 15 Standing 22 Acceptable 
B Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
C Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
74 A Spring 17 Walking 26 Acceptable 
Summer 16 Walking 24 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 18 Walking 28 Acceptable 
Annual 17 Walking 26 Acceptable 
B Spring 14 -18% Standing 23 -12% Acceptable 
Summer 13 -19% Standing 21 -12% Acceptable 
Fall 14 -18% Standing 22 -15% Acceptable 
Winter 15 -17% Standing 24 -14% Acceptable 
Annual 14 -18% Standing 22 -15% Acceptable 
Cc Spring 13 -24% Standing 20 -23% Acceptable 
Summer 12 -25% Sitting 19 -21% Acceptable 
Fall 13 -24% Standing 20 -23% Acceptable 
Winter 13 -28% Standing 21 -25% Acceptable 
Annual 13 -24% Standing 20 -23% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
75 A Spring 12 Sitting 19 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 Standing 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
B Spring 11 Sitting 17 -11% Acceptable 
Summer 9 -25% Sitting 15 -12% Acceptable 
Fall 10 -17% Sitting 16 -11% Acceptable 
Winter 11 -15% Sitting 18 Acceptable 
Annual 10 -17% Sitting 17 -11% Acceptable 
C Spring 12 Sitting 19 Acceptable 
Summer 10 -17% Sitting 16 Acceptable 
Fall 11 Sitting 18 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
76 A Spring 18 Walking 27 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 18 Walking 27 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 14 Standing 20 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
77 A Spring 21 Uncomfortable 30 Acceptable 
Summer 17 Walking 23 Acceptable 
Fall 20 Uncomfortable 28 Acceptable 
Winter 21 Uncomfortable 30 Acceptable 
Annual 20 Uncomfortable 28 Acceptable 
B Spring 19 Walking 28 Acceptable 
Summer 15 -12% Standing 22 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
Cc Spring 17 -19% Walking 26 -13% Acceptable 
Summer 14 -18% Standing 20 -13% Acceptable 
Fall 16 -20% Walking 24 -14% Acceptable 
Winter 17 -19% Walking 26 -13% Acceptable 
Annual 16 -20% Walking 25 -11% Acceptable 
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BRA Criteria 
Loc. Config. 
78 A 
B 
Cc 
79 A 
B 
Cc 
80 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


14 
11 
13 
14 
13 


15 
12 
14 
15 
14 


15 
12 
14 
15 
14 


16 
14 
15 
16 
15 


16 
14 
16 
17 
16 


17 
15 
16 
17 
16 


12 
10 
12 
13 
12 


12 
10 
11 
12 
11 


13 
11 
13 
13 
13 


Mean Wind Speed 


%Change 


RATING 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Sitting 
Sitting 
Sitting 
Standing 
Sitting 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Standing 
Sitting 

Standing 
Standing 
Standing 


Effective Gust Wind Speed 


Speed(mph) %Change RATING 


21 Acceptable 
17 Acceptable 
20 Acceptable 
22 Acceptable 
20 Acceptable 
22 Acceptable 
18 Acceptable 
21 Acceptable 
22 Acceptable 
21 Acceptable 
22 Acceptable 
18 Acceptable 
22 Acceptable 
23 Acceptable 
22 Acceptable 
24 Acceptable 
19 Acceptable 
22 Acceptable 
24 Acceptable 
22 Acceptable 
23 Acceptable 
20 Acceptable 
22 Acceptable 
23 Acceptable 
22 Acceptable 
24 Acceptable 
20 Acceptable 
22 Acceptable 
24 Acceptable 
23 Acceptable 
18 Acceptable 
15 Acceptable 
17 Acceptable 
18 Acceptable 
17 Acceptable 
17 Acceptable 
14 Acceptable 
16 Acceptable 
18 Acceptable 
17 Acceptable 
19 Acceptable 
16 Acceptable 
18 Acceptable 
20 11% Acceptable 
18 Acceptable 
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Figure 2—Wind Tunnel Study Model - No Build 
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Figure 3—Wind Tunnel Study Model —Alternative 3 - Joint/Private Development Maximum Build 
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Figure 4—Wind Tunnel Study Model —Alternative 3 - Joint/Private Development Maximum Build 
with Mitigation 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 43 


Coastal Resources Technical Report 


-ENE -ENE 
-E -E 
“ESE “ESE 
S 
Spring Summer 
(March - May) (June - August) 
Wind Speed Probability (%) 
(mph) Spring Summer 
Calm 20 24 
15 55 7A 
6-10 275 36.6 
11415 335 36.4 
16-20 207 14.6 
>20 10.8 3.0 


Figure 5—Directional Distribution (%) of Winds (Blowing From) Spring Summer Boston Logan 
International Airport (1983 - 2013) 
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WNW « -ENE 
Ww E 
wsw “ESE 
s s 
Fall Winter 
(September - November) (December - February) 
Wind Speed Probability (%) 
(mph) Fall Winter 
Calm 23 18 
15 69 53 
6-10 327 26.1 
11415 33.9 318 
16-20 168 21.8 
>20 73 13.2 


Figure 6—Directional Distribution (%) of Winds (Blowing From) Fall-Winter Boston Logan 
International Airport (1983 - 2013) 
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a Probability (%) 
Calm 20 
15 63 
6-10 308 
11-45 33.9 
16-20 185 
>20 86 


5 


Annual Winds 


Figure 7—Directional Distribution (%) of Winds (Blowing From) Annual Winds Boston Logan 
International Airport (1983 - 2013) 
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Figure 8—Pedestrian Wind Conditions - Mean Speed - No Build Alternative Annual (January to December, 0:00 to 23:00) 
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LEGEND: 
MEAN SPEED CATEGORIES: 


True North 


Se 
Figure 9—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build Annual (January to December, 0:00 to 23:00 
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Figure 10—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build with Mitigation Annual (January to December, 0:00 to 23:00) 
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Figure 11—Pedestrian Wind Conditions - Effective Gust - No Build Annual (January to December, 0:00 to 23:00) 
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Figure 12—Pedestrian Wind Conditions - Effective Gust - JD Maximum Build Annual (January to December, 0:00 to 23:00) 
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Figure 13—Pedestrian Wind Conditions - Effective Gust - JD Maximum Build with Mitigation Annual (January to December, 0:00 to 23:00) 
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Attachment E CTPS Travel Demand Model Methodology 
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METHODOLOGY AND ASSUMPTIONS OF 
CENTRAL TRANSPORTATION PLANNING STAFF 
REGIONAL TRAVEL DEMAND MODELING 


South Station Expansion Project 


Central Transportation Planning Staff 


State Transportation Building 
Ten Park Plaza, Suite 2150 
Boston, Massachusetts 02116 
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INTRODUCTION 


The regional travel forecasting model set of the Central Transportation 
Planning Staff (CTPS) is based on procedures that have evolved over many 
years at CTPS. It follows the traditional four-step travel-modeling process of trip 
generation, trip distribution, mode choice, and trip assignment. This modeling 
process is employed to estimate present and future daily transit ridership and 
daily highway traffic volumes, primarily on the basis of demography and the 
characteristics of the transportation network. The model set simulates travel on 
the entire eastern Massachusetts transit and highway systems. When the 
model set is estimating future travel, the inputs include forecasts of 
demography and projections of transit and highway improvements. 


This document provides an overview of the well-calibrated model set developed 
for the South Station Expansion Analysis, including some notable model 
features, structures, and inputs. There is a description of the calibration to 
current study area conditions, as well as of the future scenarios tested for the 
project. The appendix contains more detailed information and calibration data 
for each model component. 


OVERVIEW OF THE MODEL’S FOUR STEPS 


In the first step, trip generation, the number of trips generated by residents of 
the CTPS Modeling Area (the 101 cities and towns that make up the Boston 
Region Metropolitan Planning Organization [MPO] area, together with 63 
communities outside of the MPO area, that are shown in Figure 1) is calculated 
using socioeconomic data and trip rates. Similarly, the number of trips attracted 
to different types of land use, such as employment centers, schools, hospitals, 
shopping centers, etc., is estimated using land use data and trip rates obtained 
from past household travel surveys. These aforementioned trip rates are 
categorized by the type of trip being made. The model contains eight distinct 
trip purposes: home-based work (HBW); home-based work-related (HBWR); 
home-based personal business (HBPB); home-based social-recreational 
(HBSR); home-based school (HBSC); home-based pick-up/drop-off (HBPD); 
non-home-based work (NHBW); and non-home-based-other (NHBO). Trip 
information is produced at the level of disaggregated geographic areas known 
as transportation analysis zones (TAZs) for each of these purposes. 


In the second step, trip distribution, the model determines how the trips 
generated in each TAZ are distributed throughout the region. Trips are 
distributed based on transit and highway travel times, distances, and costs 
between TAZs. The relative “attractiveness” of each TAZ for activity, influenced 
by the number of trips generated by a TAZ, also factors into this process. 
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Once the number of trips of each purpose between each pair of TAZs is 
determined, the mode choice step of the model (step three) allocates the trips 
among the available modes of travel. The available modes of travel are 
walk/bike, auto (single-occupancy vehicle [SOV] and carpool [HOV]), and 
transit (subdivided by access mode: walking to transit or driving to transit). To 
determine the proportion of trips to allocate to each mode, the model takes into 
account the travel times and distances, parking availability, costs associated 
with each option, and potential number of transit transfers required. Other 
variables, such as auto ownership and household size, are also included in the 
model. 


After estimating the number of trips by mode for each purpose for all possible 
TAZ combinations, the model assigns trips to their respective specific routes in 
trip assignment (the fourth and final step). Typically, there is often more than 
one highway route or transit path between a pair of TAZs. 


NOTABLE FEATURES OF THE MODEL 


The model developed for the South Station Expansion project uses the best 
component routines, networks, and input data available to CTPS at this time. It 
incorporates both motorized and non-motorized trips. Transit and highway 
travel are simulated during four time periods of a typical weekday. The model 
base year (2009/2010) was calibrated to adequately represent the project base 
year conditions (Spring 2012). The “Model Year Representation” memorandum 
of March 17, 2014, contains further discussion of this base year calibration 
issue. The project forecast horizon year is 2035. 
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FIGURE 1 
CTPS Modeled Area — Spring 2012 
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MODEL INPUTS 


Modeled Area 


The modeled area is divided into 2,727 internal TAZs. There are 124 external 
stations around the periphery of the modeled area that allow for travel between 
the modeled area and adjacent areas of Massachusetts, New Hampshire, and 
Rhode Island. 


Transportation Networks 


The model performs its analysis on one integrated transportation network 
representing the Eastern Massachusetts travel network. This network includes 
two component networks with different attributes: transit and highway. The 
highway network component comprises express highways, principal and minor 
arterials, and local roadways. The transit network component comprises 
commuter rail lines, rapid transit lines, bus lines (MBTA and private carriers), 
and boat lines. This component contains service frequency (i.e., how often 
trains and buses run), routing, travel time, and fares for all lines. 


¢ Highway Network Component: The regional highway network contains in 
excess of 40,000 links and 15,000 nodes. It is fairly dense in the study 
area, although like any modeled network, it does not include some local 
and collector streets; it does however, include HOV-only links, truck-only 
links, and vehicle-restricted links. Each link is coded with the appropriate 
free-flow speed, length, number of lanes, and lane capacity. Functional 
class is coded, as are various geographic flags useful for summarizing 
emissions. 


¢ Transit Network Component: The transit network represents all regional 
transit agency services in eastern Massachusetts, as well as private 
express buses and ferries. Most-likely travel paths are built through the 
network; accompanying impedances for each path are calculated from 
associated travel times and distances, costs, and potential number of 
transfers. These paths and impedances are input to the trip distribution 
and mode choice models. After mode choice, transit trip tables by time of 
day are assigned to the network travel paths. For the South Station 
Expansion analysis, a detailed transfer link network was added to 
accurately represent the many options and paths that patrons have at 
South Station. 
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Major Data Inputs 


Several major data sources underlie CTPS’s travel model. Some of these were 
collected independently of and predate the South Station Expansion project, 
while others were gathered specifically for the purpose of best understanding 
current conditions at South Station. Particular attention was paid to the study 
area, shown in Figure 2, so as to be able to best represent the existing situation 
in the model. 


Study Area Data 


¢ South Station Pedestrian and Passengers Counts: A series of pedestrian 
and passenger counts were conducted at South Station during 
November, December 2012 and January 2013. This compilation included 
the tabulation of boardings and alightings for rapid transit, commuter rail, 
Amtrak, and intercity bus lines; pedestrian movements within the South 
Station terminal; entry to/egress from the terminal; and transfers between 
transit services. This enabled the calculation of a composite weekday of 
traveler activity in and around South Station, including the creation of a 
transfer matrix. For more details, please see the “South Station Counts” 
memorandum of January 30, 2013. 


¢ MBTA Rapid Transit Counts at Downtown Stations: Automatic Fare 
Collection data from 2012 were used to compute and impute rapid transit 
boardings, alightings, and transfers at selected study area rapid transit 
stations. 


* Roadway Counts: The study team collected vehicle counts on the study 
area roadways in September and December of 2012. Turning movements 
were also collected at the same time at intersections in the vicinity of 
South Station. 


¢« Development Survey: Employment and population data for the TAZ 
containing South Station as well as for nearby TAZs, provided by MAPC 
(as described below), were carefully scrutinized to ensure that they 
incorporated the most up-to-date housing and job information for the 
study area. 
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FIGURE 2 


South Station Expansion Study Area 
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General Data 


Commuter Rail Passenger Counts: Passenger counts were conducted on 
all MBTA commuter rail lines in Spring 2012. 


MBTA Rapid Transit, Bus, and Ferry Passenger Counts: Automatic Fare 
Collection data from 2012 were used to compute rapid transit ridership on 
the MBTA system. Additional historical passenger counts on buses and 
boats were used to calculate their ridership on a line basis. 


Traffic Volumes: Data collected by MassDOT and other agencies 
between 2005 and 2012 were used for highway calibration. 


On Board Transit Passenger Survey: CTPS surveyed passengers on all 
MBTA transit modes in an effort spanning the years 2008-2010. Data 
from this survey, specifically for transit service in the study area, were 
used to validate components of trip distribution and mode choice for the 
model. 


2000 U.S. Census: Various census files were used in model estimation 
and calibration processes. In particular, Census Journey to Work 
information was incorporated into the model at several stages of model 
development. Aggregate population estimates for the year 2009 were 
used to update this data for this study. 


Site-Level Employment Database: Employment estimates for 2000 were 
taken from a single, unified regional employment database based on 
employment data from the Department of Employment and Training and 
on extensive research by CTPS. Aggregate employment data for the year 
2009 were used to update this database for use for the base year 
analysis in the regional model version used for this study. 


Household Travel Survey: In 1991, CTPS conducted a household travel 
survey. The survey took the form of an activity-based travel diary that was 
filled out for one weekday. Approximately 4,000 households, generating 
some 39,000 weekday trips, were represented in the final database. The 
data were used to estimate new models for trip generation, auto 
ownership, trip distribution, and mode choice. 


External Cordon Survey: Also in 1991, a survey of automobile travelers 
bound for the modeled area from adjacent areas was performed. Survey 
results were used in trip generation and distribution to update estimates 
of external trips. 


Population, Household, and Employment Forecasts 


Households and employment by type are major inputs to the travel model 
process: they are the variables upon which trip generation is performed. The 
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forecasts for the region were developed by combining household and 
employment forecasts produced independently by the seven regional planning 
agencies (RPAs) in eastern Massachusetts: the Central Massachusetts 
Regional Planning Commission (CMRPC), Merrimack Valley Planning 
Commission (MVPC), Metropolitan Area Planning Council (MAPC), 
Montachusett Regional Planning Commission (MRPC), Northern Middlesex 
Council of Governments (NMCOG), Old Colony Planning Council (OCPC), and 
Southeastern Regional Planning and Economic Development District 
(SRPEDD). Future year (2035) demographic forecasts for the 101 cities and 
towns that make up the MAPC area (also the Boston Region MPO area) were 
developed by MAPC based on a scenario it has developed, known as the 
MetroFuture scenario, in which growth was targeted to communities’ denser 
areas, with a focus on development around transit stations. 


Employment base year estimates were developed in a different fashion than 
population and household estimates. CTPS examined the annual employment 
estimates produced by the state’s Division of Employment and Training (DET). 
Differences in employment between 2000 and April 2008 were calculated at the 
town level for the region. These differences were then applied to the Boston 
Region MPO’s year 2000 town level data and then distributed among each 
town’s TAZ system according to the year 2000 employment distribution. The 
realm of “basic” employment was refined according to the extensive up-to-date 
manufacturing employment database maintained by CTPS. Thus, these 
sources were utilized to best reflect the reality of employment throughout the 
model area’s geography in 2009. The usage of 2009 socio-economic data 
does not in any way compromise the accurate representation of a 2012 model 
base year. A further explanation of this issue can be found in the “Model Year 
Representation” memorandum of March 17, 2014. 


Forecasts for the 63 communities in the model belonging to RPAs other than 
MAPC were developed in a slightly different fashion. Each RPA independently 
maintains its own travel demand model, TAZ system, base year estimates, and 
future-year forecasts. However, the Boston Region MPO’s year 2000 data have 
long been accepted as the best possible and most refined and detailed 
demographics data set for the year 2000 for eastern Massachusetts, and 
significant faith has been invested in it. 


For population and households, estimates for the 2009 base year were 
calculated through interpolation of the 2000 estimates and 2010 forecasts. The 
absolute changes between the 2010 and 2035 forecasts were calculated at 
each RPA’s TAZ level and then, for the 63 communities outside of the Boston 
Region MPO, converted into the Boston Region MPO’s TAZ system by use of a 
series of correspondence factors between the two sets of TAZs. The growth 
was then added to the year 2009 TAZ data for the future-year population and 
household forecasts. 
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Employment forecasts were developed differently but also pivoted off the 
Boston Region MPO’s year 2000 data. The base year estimate was calculated 
in the same fashion as for the 101 communities. However, the absolute 
changes between the 2010 and 2035 forecasts were then added to these 
numbers for the 63 communities to produce a new set of 2035 employment 
forecasts. 


This combination of forecasts ensured the accuracy of the Boston Region 
MPO’s widely accepted demographic data sets while still capturing and 
respecting much of the growth expressed and projected by the individual RPAs 
for the other 63 communities. 


Time-of-Day Considerations 


The mode choice and transit assignment steps of the modeling process are 
conducted on the basis of time periods. The four time periods modeled are an 
AM peak period (6:00 AM—9:00 AM), a midday period (9:00 AM—3:00 PM), a 
PM peak period (3:00 PM—6:00 PM), and a nighttime period (6:00 PM—6:00 
AM). The trip generation model, however, is based on daily trips. The trip 
distribution model considers two time periods: peak (the AM peak and PM peak 
periods) and non-peak. 


The trip volumes produced by the trip generation model are split into peak and 
off-peak period trips, the trip tables produced by the trip distribution model are 
split into the four time periods defined above, and the highway vehicle trips and 
transit person trips created by the mode choice model are converted from 
production/attraction format to an origin/destination format, based upon factors 
created from the data collected in the 1991 Household Travel Survey. 


The final trip tables created for each time period reflect observed levels of 
congestion on the highway system. The results of the four assignments are 
summed to obtain daily (average weekday traffic [AWDT]) results. 


CALIBRATION OF THE MODEL 


Calibration is the process in which model results or outputs are compared with 
observed data in order to assess the accuracy of a model. The travel model 
results were compared with and validated against the aforementioned base 
year data sources. CTPS established benchmarks for these data sources that 
we strived to match in the model results, and succeeded in most instances. The 
benchmarks focused on systemwide and study area transit measures. Special 
attention was paid to getting the transit services and stations within and close 
to the study area, even more accurate than these threshold measures. 


The benchmarks below are compared against the post-calibrated model 
results. 
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The systemwide transit measures consist of: 


Daily unlinked transit trips (+/-10%), achieved +9% 

Daily commuter rail boardings (+/-10%), achieved +5% 

Daily rapid transit boardings (+/-10%), achieved +7% 

AM mode for transit access via walk/bike, (+/-15%), achieved -8% 
AM mode for transit egress via walk/bike, (+/-15%), achieved -7% 
AM mode for transit access via drive, (+/-15%), achieved -5% 

AM mode for transit access via transfers, (+/-15%), achieved +13% 
AM mode for transit egress via transfers, (+/-15%), achieved +13% 
AM transit trip destinations for Boston (+/-10%), achieved —3% 

AM transit trip destinations for Cambridge (+/-10%), achieved +1% 
AM home-based-work transit trips (+/-10), achieved +3% 

AM home-based-other transit trips (+/-10), achieved +4% 


AM home-based-school transit trips (+/-10), achieved 0% 


The project specific transit measures consist of: 


Daily South Station transit boardings (all modes) (+/-20%), achieved +5% 
Daily South Station transfers (+/-15%), achieved 0% 


Daily boardings at other downtown rapid transit stations (+/-20%), 
achieved -21% 


Daily ridership on south side commuter rail lines (+/-10), achieved 0% 


Daily ridership for key MBTA bus routes serving South Station (+/-20%), 
achieved +19% 


TESTED SCENARIOS 


Four different alternatives were analyzed for the South Station Expansion 
project. Three distinct “Build” scenarios, described below, were modeled for the 
2035 horizon year, in addition to a No-Build scenario. A development survey, 
similar to that one conducted for the base year, was performed for the South 
Station area in the 2035 horizon year to ensure that the proper demographic 
assumptions were accounted for and all projects properly incorporated in the 
MetroFuture socio-economic projections. 
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Transportation Improvements Only (TIO) 


In the TIO alternative, South Station would be expanded onto the adjacent 16- 
acre USPS property. MassDOT would acquire and demolish the USPS 
General Mail Facility/South Postal Annex; the 1,000 jobs associated with this 
facility would be relocated to a new USPS facility to be constructed in South 
Boston. The existing South Station terminal would be expanded with an 
expanded passenger concourse and passenger support services, including 
amenities such as retail, food, and beverage outlets. Capacity improvements 
would include construction of seven new tracks and four platforms for a total of 
20 tracks and 11 platforms. Some existing platforms, towers, and approach 
interlockings would be reconfigured and/or reconstructed. There would be no 
private development beyond what has already been programmed for the site in 
the 2035 Regional Long Range Transportation Plan (LRTP). 


Dorchester Avenue would be restored for public and station access. 
Restoration of Dorchester Avenue would reconnect Dorchester Avenue to 
Summer Street as a public way. It would include landscaping and improved 
pedestrian and cycling connections and facilities (including adjacent sidewalks 
and crosswalks). Restoration also would include construction of a long-awaited 
extension of the Harborwalk along reopened Dorchester Avenue. 


The TIO alternative, like the No-Build alternative, also includes all adopted 
highway and transit projects included in the LRTP. In terms of transit service 
planning changes incorporated into both TIO and No-Build alternatives, rapid 
transit fares and improved frequencies are assumed on the MBTA Fairmount 
Line. In addition, the TIO alternative includes an increase in Amtrak intercity 
service at South Station, rising from the existing 40 daily combined arriving and 
departing trains to a total of 80 daily trains. The TIO alternative also assumes 
South Coast Rail commuter rail service and adds additional peak period, peak 
direction trains on the Needham, Franklin, Providence, and 
Worcester/Framingham commuter rail lines. 


Joint/Private Development Minimum Build (MIN LU) 


This alternative would include everything contained in the TIO scenario, as well 
as provisions for future private development at the South Station site by 
incorporating appropriate structural foundations into the overall station and 
track design. Future private development could include approximately 660,000 
square feet (sf) of mixed-use development consisting of residential, office, and 
commercial uses, including retail and hotel uses, approximately 235 parking 
spaces, and with building heights ranging up to approximately 12 stories. This 
analysis assumes this new development will add 1,020 new service jobs, 255 
new retail jobs, and 280 new households containing a population of 620 
persons. 
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Joint/Private Development Maximum Build (MAX LU) 


This alternative would include everything contained in the MIN LU scenario, but 
with a greater provision for future private development at the South Station site. 
The maximum potential for future private development would be limited by the 
Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations 
applicable to Boston Logan International Airport. Accordingly, building heights 
would be limited to approximately 290 feet and an amendment to the Municipal 
Harbor Plan, modifying applicable Chapter 91 regulations, would be required. 
Future private development could include approximately 2.1 million sf of mixed- 
use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, approximately 510 parking spaces, and with 
building heights up to approximately 26 stories. This analysis assumes this new 
development will add 3,000 new service jobs, 750 new retail jobs, and 830 new 
households containing a population of 1,830 persons. 


POST-MODEL PROCESSES FOR TRANSIT SERVICES 


A number of important elements related to the South Station Expansion travel 
demand forecasting effort are not built into the CTPS travel demand model. 
These include Amtrak, intercity bus, and components of South Coast Rail 
service located outside of the Eastern Massachusetts model region. Hence, it 
was necessary to incorporate ridership related to these elements into the 
forecasting using post-modeling processes. Ridership produced by the Silver 
Line Gateway project, which was not present in the future regional model 
network, was also added via post-model processing. 
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APPENDIX 
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THE FOUR STEPS OF THE TRAVEL DEMAND MODELING PROCESS 


Figure 1 displays a schematic overview of the travel demand forecasting 
process. For reference, the modeled area encompasses 164 cities and towns 
in eastern Massachusetts, which includes the 101 Boston Region MPO cities 
and towns and 63 additional communities, as shown in Figure 2. The figure 
also shows the boundaries of five concentric rings into which the modeled area 
is divided for model estimation and calibration purposes. These rings will be 
referred to in subsequent discussions. 


TRIP GENERATION 


The first step in the travel forecasting process is performed by the model set’s 
trip generation model. This model uses socioeconomic characteristics of the 
region’s population and information about the region’s transportation 
infrastructure, transportation services, and geography to predict the amounts of 
travel that will be produced by and attracted to each of the TAZs within the 
region. 


The trip generation model is composed of seven parts: 
¢ Base year detailed inputs 
¢ Future-year inputs 
¢ Estimation of detailed input requirements for future years 
¢ Estimation of detailed socioeconomic characteristics 
¢ Estimation of vehicle ownership 
¢ Estimation of trip productions and attractions 


¢ Balancing of trip productions and attractions 


A description of each of these parts is presented following the two 
aforementioned figures. 
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FIGURE 1 
The Four-Step Demand Modeling Process 
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FIGURE 2 
CTPS Modeled Area and Ring Boundaries 
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Base Year Detailed Inputs 


The base year inputs required for the trip generation model are presented in 
Table 1. 


Future-Year Inputs 


The future-year input requirements for the trip generation model, some of which 
are the same as for the base year, are: 


Total TAZ households 

Total TAZ population 

Total TAZ group quarters population 

Total community population by age 

TAZ employment in basic industries 

TAZ retail trade employment 

TAZ employment in service industries 

Regional labor participation rates 

External trip production and attraction growth factors 


Transit walk-access factors 


Estimation of Detailed Input Requirements for Future Years 


Various procedures are used to prepare the trip generation model input data for 
future years. The variables that are estimated in these procedures are listed 
below. A description of how future-year estimations for these variables are 
made follows the list. 
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Households by household size 
Households by income quartile 
Resident workers 

Households by workers per household 
School employment (K-12 and college) 
Dorm population 

External person trips 


Attraction and production terminal times 
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TABLE 1 


Trip Generation Model: Base Year Input Requirements 


Data Source Geographic Level 
Population 2009 estimates TAZ (census block) 
Group Quarters Population 2009 estimates TAZ (census block) 
Household Size, Income, 

Workers, Vehicles 2009 estimates TAZ (census block) 


Population Age 


2009 estimates 


City or town 


Basic, Retail, Service 


Employment 2009 estimates TAZ 

Public K-12 Employment 2009 estimates TAZ 

Private K-12 Employment 2009 estimates TAZ 

College Employment 2009 estimates TAZ 

Resident Workers 2009 estimates TAZ (census block group) 
Dorm Population 2009 estimates TAZ (census block) 
Labor Participation Rate by 

Age Group Bureau of the Census Region 

Land Area CTPS regional database TAZ 

Geographical Ring CTPS regional database TAZ 

Public Use Microdata Areas _|CTPS regional database Public Use Microdata Areas 


External Trip Productions and 
Attractions 


1991 External Travel Survey, 
2000 U.S. Census, and 2009 
traffic counts 


External station 


External Growth Factors 


RPA and CTPS forecasts 


External station 


Transit Walk Access Factor 


Transit network 


TAZ 


External Attraction and 
Production Terminal Times 


1991 External Travel Survey 


External station 


Household Size 


The change in TAZ average household size is implied in the base year inputs 
and future-year forecasts (total population minus group quarters population 
divided by total households). The distribution of future-year households by 
household size is estimated by the following procedure: 
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First, the future-year households are distributed among the household size 
categories in the same proportions as in the base year. It is then assumed that 
all households capable of making the implied change (households of two or 
more for household size reductions; all households for household size 
increases) will have the same probability of changing in size by one person. 
This probability of changing is set equal to the extent needed to match the 
forecasted change in household size, and the resulting distribution of 
households by household size is used for the future-year scenario. 


As an example, suppose that in the base year the numbers of 1-person, 2- 
person, 3-person, 4-person, 5-person, and 6+-person households, totally 390 
base year households, are, respectively, 100, 200, 50, 25, 10, and 5, witha 
total household population of 835. This represents an average household size 
of 2.141. If there were 780 future-year households, they would initially be 
distributed as 200, 400, 100, 50, 20, and 10 1-person, 2-person, 3-person, 4- 
person, 5-person, and 6+-person households, respectively. 


However, if the future-year average household size were 2.000, then the 
households with 2 or more persons would have a 19 percent [(2.141 - 2) * 
780/580] probability of dropping in size by one. The resulting distribution would 
thus be estimated as follows: 

276 1-person households [200 + (.19 * 400)] 

343 2-person households [400 — (.19 * 400) + (.19 * 100)] 

90.5 3-person households [100 — (.19 * 100) + (.19 * 50)] 

44.3 4-person households [50 — (.19 * 50) + (.19 * 20)] 

26.2 5+-person households [20 — (.19 * 20) + 10] 


In the case of TAZs with no households in the base year, the proportional 
distribution of households by household size at the community level is used for 
the base year in these calculations. 


Household Income 


The future-year distribution of households by household income quartile is 
estimated by assuming that the proportional distribution of households by 
income quartile remains constant within each TAZ. In the case of TAZs with no 
households in the base year, the proportional distribution of households by 
household income at the community level is used for the base year. 


Resident Workers per Household 


The change in the number of resident workers at the community level is 
obtained by multiplying the base year and future-year estimates of over-age-15 
population by labor force participation rates by age cohort. Dividing the base 
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year and future-year estimates of community-level resident workers by the 
base year and future-year numbers of households in the community, 
respectively, produces estimates of the base year and future-year average 
workers per household. All of the TAZs within each community are assumed to 
have the proportional change in workers per household implied by these base 
year and future-year community-level estimates. Multiplying the resultant 
estimate of resident workers per household by the forecasted number of 
households yields the forecasted number of resident workers by TAZ. 


For example, assume that a community's 2000 and 2010 populations are 
distributed by age as follows: 1,000 and 1,200, 10,000 and 11,000, 2,000 and 
2,500, and 500 and 600, respectively, in the 16-24, 25-54, 55-64, and 65+ age 
ranges. If the applicable labor force participation rates are applied (see Table 
2), the estimated numbers of community resident workers become 10,317 and 
11,785 for 2000 and 2010, respectively. If the estimated numbers of community 
households were 5,500 and 6,000 for 2000 and 2010, respectively, the 
community average workers per household for 2000 and 2010 would be 1.88 
and 1.96, respectively. As 1.96 is 4.3% greater than 1.88, all of the TAZs in that 
community would be assumed to have a 4.3% increase in workers per 
household between 2000 and 2010. 


TABLE 2 
Labor Force Participation Rates 


Age 2000 2010 2025 2030 
16-24 65.9% 63.9% 63.4% 63.4% 
25-54 84.1% 84.7% 85.1% 85.0% 
55-64 59.2% 64.4% 63.6% 63.7% 
65+ 12.8% 15.2% 15.6% 14.5% 


Household Workers 


The future-year number of households per TAZ within each category of number 
of workers per household is estimated by using workers-per-household 
distribution curves developed by CTPS from the 1990 U.S. Census. These 
curves, summarized in Table 3 below, indicate a default percentage distribution 
of households for the base year and future-year TAZ estimates of average 
workers per household. The proportional changes in the default number of 
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households within each category of workers per household implied by this 
comparison are applied to the actual base year TAZ distribution of households 
to obtain the distribution of households by workers per household to be used 
for the future scenario. The average number of workers per household at the 
community level is used for the base year in TAZs with no households in the 
base year. 


For example, if the average number of workers per household changes from 
1.7 to 1.8, the default distribution of households among the categories 0- 
worker, 1-worker, 2-worker, and 3+-worker would change from 7%, 32%, 45%, 
and 16% to 5%, 29%, 47%, and 19%, respectively. If the actual base year 
distribution of households among those categories is 8%, 31%, 44%, and 17%, 
the changes in the default distributions indicate a future-year distribution of 
households of 6%, 28%, 46%, and 20% O-worker, 1-worker, 2-worker, and 3+- 
worker households, respectively. 


School Employment 
* K-12 
The level of employment in schools providing education up to the 42" 


grade is assumed to be proportional to the number of community 
residents of ages 5-19. 


* College 


The level of employment at all colleges and technical schools within the 
region is assumed to be proportional to the number of regional residents 
of ages 20-24 
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Workers per Household Diversion Curves 


TABLE 3 


Avg. Workers Households by Number of Workers 
per HH 0 1 2 3+ Total 
<=.45 58% 40% 2% 0% 100% 
45 - 55 52% 46% 2% 0% 100% 
55 - .65 AT% 46% 6% 1% 100% 
65 - .75 43% 46% 10% 1% 100% 
hd 2585 38% 46% 13% 3% 100% 
85 - 95 34% 46% 16% 4% 100% 
95 - 1.05 30% 45% 20% 5% 100% 
65% - (35% * 60% - (16% * | (36% * Avg)- | (15% * Avg) - 

1.05 - 1.65 Avg) Avg) 15% 10% 100% 
1.65 - 1.75 7% 32% 45% 16% 100% 
1.75 - 1.85 5% 29% 4T% 19% 100% 
1.85 - 1.95 4% 26% 48% 22% 100% 
1.95 - 2.05 3% 22% 48% 27% 100% 
2.05 - 2.15 2% 18% 49% 31% 100% 
2.15 - 2.25 1% 14% 49% 36% 100% 
2.25 - 2.35 1% 10% 49% 40% 100% 
2.35 - 2.45 1% 4% 50% 45% 100% 
2.45 - 2.55 1% 4% 50% 45% 100% 
ae eS 0% 5% 50% 45% 100% 


Dorm Population 


The dorm population within a TAZ is assumed to be proportional to the total 
group quarters population within a TAZ. 


External Person Trips 


Base year external person trips are adjusted to produce traffic volumes at the 
external stations that match the observed counts for the base year. These base 
year external person trips are then adjusted according to growth factors for the 
vehicle volumes at each external station. These growth factors are presently 
based upon an analysis of historical trends. 
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Attraction and Production Terminal Times 


The attraction and production terminal times (the time it takes to walk between 
a parked vehicle and the trip origin or destination) are estimated through the 
application of a model developed at CTPS. This model first estimates terminal 
times as a function of household density (see Table 4). An alternative estimate 
of the production and attraction terminal times for each TAZ is based on 
employment density ranges (see Table 5). For regional modeling, the larger of 
the two estimates is assigned to a TAZ. Several TAZs with regionally unique 
characteristics (locations of major generators such as airports or large colleges) 
were assigned terminal times in the base year different from those estimated by 
the terminal-time model. In these cases, the model is used to estimate changes 
in terminal times. 


TABLE 4 
Household Terminal Time 


Household Density Production Attraction 
(HH per acre) (minutes) (minutes) 
0-5 1 1 
5-10 2 2 
10-15 3 3 
15 - 25 4 4 
a2 S > 
TABLE 5 


Employment Terminal Time 


Employment Density Production Attraction 
(employees per acre) (minutes) (minutes) 

0-5 0 0 

5-10 1 1 

10 - 25 2 2 

25 - 50 3 3 

50 - 100 4 4 

100 - 200 5 > 

> 200 6 6 
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Estimation of Detailed Socioeconomic Characteristics 


A three-way distribution of the households within each TAZ by household size, 
income, and workers is required in order to estimate the distribution of 
households by vehicle ownership levels. While this is available from the U.S. 
Census at the subregional level, such distributions at the TAZ level are 
estimated through iterative proportional fitting techniques. Using the 
appropriate subregional matrix as a seed, the cell values are adjusted through 
10 iterations to match row and column totals to the estimated TAZ-level totals 
in order to produce an estimated three-way distribution of households for each 
TAZ. 


Estimation of Vehicle Ownership 


Base year households are distributed by vehicle ownership based on data from 
the 2000 U.S. Census. The distribution of future-scenario households by 
vehicle ownership is estimated through the application of a set of models 
developed by CTPS. 


The CTPS vehicle ownership model was estimated as a set of four multinomial 
logit disaggregate choice models, one for each of four income categories, in 
which the decision maker was the household unit and the set of alternatives 
was the ownership, by the household, of 0, 1, 2, or 3-or-more vehicles. In this 
model, households are segmented into four income categories, since income is 
believed to be the most significant variable in vehicle-ownership choice. Other 
variables included in the model are household size, workers per household, 
household density, employment density, household location, and transit walk- 
access factors. The data set used to estimate this model contained 3,504 
observations. Once estimated, the model was validated to observed vehicle 
ownership data. The models, one for each household income quartile, are 
presented in Table 6. 


Estimation of Trip Productions and Attractions 


The number of trip productions and trip attractions within a TAZ are estimated 
through the application of a set of models developed at CTPS. These models 
estimate the number of trip productions and attractions as a function of 
household size, workers per household, vehicles per household, income, 
household location, number of households, basic employment, retail 
employment, college employment, school employment, and service 
employment. The trip production models for the home-based purposes (home- 
based work ([HBW], home-based work-related [HBWR], home-based personal 
business [HBPB], home-based social-recreational [HBSR], home-based school 
[HBSC], and home-based pick-up/drop-off [HBPD]) are presented in Table 7, 
and the trip production models for the non-home-based purposes (non-home- 
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based work [NHBW] and non-home-based-other [NHBO)]) and the trip attraction 
models for all purposes are presented in Table 8. 


TABLE 6 
Summary of Vehicle Ownership Model 


HH Workers HHs Employ High- Low- Transit Walk- 
Constant Size per HH | per Acre | per Acre | Density | Density | Ring01 | Accessibility 


Low-Income Household Model 


0 Vehicles -0.0474 | -0.1692 | -0.1312 0.0239 0.7136 
1 Vehicle 

2 Vehicles -3.139 0.6182 0.4414 -0.0424 

3+ Vehicles -5.074 0.7968 0.6927 -0.2232 


Medium-Low-Income Household Model 


0 Vehicles -1.573 -0.1874 | -0.3417 0.05 0.5716 0.5392 

1 Vehicle 

2 Vehicles -1.745 0.5202 0.4279 -0.0627 | -0.0334 -0.0056 
3+ Vehicles -5.101 0.7371 1.112 -0.0627 | -0.0693 


Medium-High-Income Household Model 


0 Vehicles -2.63 0.0459 0.7704 

1 Vehicle 

2 Vehicles -1.223 0.6609 0.2377 -0.0391 0.4026 -0.5962 -0.0054 
3+ Vehicles -4.572 0.7899 1.289 -0.0779 -1.223 -0.0073 


High-Income Household Model 


0 Vehicles -2.793 0.0349 

1 Vehicle 

2 Vehicles 0.5049 0.3475 0.2688 -0.06 -0.0154 -0.0074 
3+ Vehicles -3.807 0.5717 1.628 -0.136 -0.0468 -0.0077 


High-Density = 1 if HH/acre > 6 or Employ/acre > 7 

Low-Density = 1 if HH/acre < 0.5 and Employ/acre< 0.7 

RingO1 = 1 if TAZ is in Ring 0 or Ring 1 

Transit Walk-Accessibility = Portion of TAZ within walk-access distance of transit service 


Balancing of Trip Productions and Attractions 


Connecting a trip production with a trip attraction of the same trip purpose 
forms a trip. As a result, the number of productions and attractions for each trip 
purpose must be equal. In order to achieve this, the trip productions and 
attractions are balanced. 
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For most trip purposes, the number of regional attractions is the least reliable 
estimate. Therefore, the normal balancing procedure is to set the total number 
of regional attractions equal to the difference between the grand total of 
productions and the total number of external attractions. 


TABLE 7 
Home-Based Trip Production Rate Models 
Home-Based Work Trip Production Rates Home-Based Personal Business Trip Production Rates 
Workers HH Vehicles per HH Workers HH Vehicles per HH 
per HH Size 0 1 2+ per HH Size 0 1 2 3+ 
1 0.94 117) 1.11 0 1 1.19 1.95 2.11 2.87 
1 2 1.01 1.23 1.18 0 2 2.91 3.32 3.50 4.24 
1 3 1.15 1.38 1.32 0 3 3.29 3.70 3.88 4.62 
1 4 1.48 1.70 = 1.65 0 4 4.16 4.58 4.73 5.49 
1 5+ 1.56 1.78 1.71 0 5+ 156 4.71 4.87 5.63 
2 2 247 2.66 2.47 1 1 0.50 1.01 1.20 1.27 
2 3 2.64 2.81 2.61 1 2 185 2.35 2.55 2.62 
2 4 2.68 2.84 2.64 1 3 2.25 2.82 3.04 3.11 
2 5+ 2.83 2.99 2.79 1 4 2.52 2.91 3.08 3.13 
1 j+ 2.55 2.93 3.15 3.23 
3+ 3 2.72 3.14 3.68 
3+ 4 2.75 4.02 4.55 2 2 1.04 1.50 1.63 2.12 
3+ 5+ 2.88 4.15 4.68 2 3 1.40 1.87 1.99 2.48 
2 4 2.37 = 2.83 2.95 3.45 
2 Dt 2.44 2.91 3.03 3.52 
3+ 3 1.43 1.96 2.24 2.49 
3+ 4 2.00 2.75 3.14 3.49 
HB Work-Related Trip Production Rates 3+ Dak: 2.34 3.20 3.67 4.08 
HH Workers per HH 
Size 1 2 3+ 
1 0.12 
2 0.10 0.18 
3 0.10 0.20 0.28 
4 0.18 0.23 0.35 
5+ 0.21 0.29 0.41 
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TABLE 7 (cont.) 


Home-Based Trip Production Rate Models 


Home-Based School Trip Production Rates HB Social/Recreational Trip Production Rates 
HH Household Income Quartile HH Workers per Household 

Ring Size Low Med-low Med-high High Size 0 1 2 3+ 
0&1 1 0.20 0.12 0.08 0.06 1 0.88 0.70 
0&1 2 1.22 0.56 0.28 0.26 2 1.79 1.13 1.17 
0&1 3 1.82 1.42 0.51 0.51 3 1.79 1.49 1.68 2.24 
0&1 4 2.53 1.82 1.77 1.72 4 2.02 1.95 2.14 2.87 
0&1 J+ 5.07 4.05 3.04 2.53 5+ 3.58 3.50 3.85 3.94 

2 1 0.15 0.03 0.02 0 

2 2 0.41 0.18 0.13 0.05 

2 3 1.30 0.92 0.35 0.25 

2 4 2.01 1.55 1.47 1.19 HB Pick-up/Drop-off Trip Production Rates 

2 5+ 2.57 2.28 2.11 2.06 HH Vehicles per Household 

Size 0 1 2 3+ 
3&4 1 0.01 0.04 0.04 0.02 1 0.04 0.04 0.04 0.04 
3&4 2 0.06 0.25 0.05 0.04 2 0.10 0.22 0.13 0.13 
3&4 3 0.54 0.41 0.41 0.41 3 0.30 0.41 0.36 0.28 
3&4 4 0.90 1.07 1.02 0.97 4 0.36 0.58 1.07 0.42 
3&4 jt 1.35 2.53 2.24 1.85 bis 0.85 1.73 1.58 1.08 
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TABLE 8 
Trip Attraction Rates and Non-Home-Based Trip Production Rates 


Basic Retail Service Employment 
Households |Employment Employment College | K-12 | Other 
Production Rate Models 
INon-Home-Based Work 0.07 0.47 1.78 1.86 0.93 0.93 
INon-Home-Based Other 0.57 1.74 2.49 0.28 0.28 
Attraction Rate Models 
Home-Based Work 1.42 1.64 1.23 1.23 1.23 
Home-Based Work-Related 0.06 0.35 0.27 0.08 0.08 
Home-Based Personal Business 1.25 4.17 
Home-Based Social/Recreational 1.28 1.34 1.13 
Home-Based School 3.30 9.25 
Home-Based Pick-Up/Drop-Off 0.13 0.04 0.04 0.04 4.25 0.04 
INon-Home-Based Work 0.11 0.32 2.36 1.85 0.79 0.79 
INon-Home-Based Other 0.59 1.91 2.01 0.22 0.22 


However, more information is available about regional patterns for the home- 
based work (HBW) trip during the base year. In order to produce base year 
home-based work trip ends that reflect the observed patterns, the following 
changes are made as part of the base year balancing procedure: 


¢ Total regional HBW attractions are adjusted to match the base year ratio 
of total regional HBW attractions to total regional HBW productions with 
the ratio from the 2000 U.S. Census Journey to Work data (1.077). 


¢ Total external HBW attractions are adjusted to match the base year ratio 
of total external HBW attractions to total regional HBW productions with 
the ratio from the 2000 U.S. Census Journey to Work data (.0442). 


¢ Total external HBW productions are set equal to the difference between 
the grand total of HBW attractions and the regional HBW productions. 


In addition, forecasts of future regional employment (the determinant of home- 
based work trip regional attractions) are available, so the estimates of future 
external HBW productions and attractions are less reliable than the estimates 
of future regional HBW productions and attractions. The model assumes that 
the number of external HBW productions will satisfy the forecasted employment 
within the region, so the HBW external productions are set equal to the 
difference between the total HBW attractions and the regional HBW 
productions. 
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TRIP DISTRIBUTION 


The trip distribution model performs the second step in the travel forecasting 
process. It combines the estimated trip productions and trip attractions 
prepared by the trip generation model (combining the HBW and HBWR 
purposes into a new HBW purpose) into: an interregional vehicle trip table and 
an intraregional pick-up/drop-off vehicle trip table, to be used as input into the 
highway assignment model; and intraregional person trip tables to be used as 
inputs into the mode choice model. 


The trip distribution model is made up of three components: a set of internal- 
external trip distribution models and two sets of intraregional trip distribution 
models (one for peak travel periods and the other for non-peak travel periods). 
An overview of the model is presented below. 


Internal-External Trip Distribution 


Internal-external trip distribution refers to a process in which all internal and 
external average weekday (AWD) trip ends (trip productions and attractions) 
are combined into trips using AWD highway impedances, but only the trips with 
one end in an internal zone and the other end in an external zone are retained. 
The resultant internal-external trip tables are used as inputs to the highway 
assignment model. The remaining trip ends are used as inputs to the 
intraregional trip distribution model. 


The model includes a separate process for each of seven trip purposes: home- 
based work, home-based personal business, home-based social/recreational, 
home-based school, home-based pick-up/drop-off, non-home-based work, and 
non-home-based other. The process undertaken for each purpose consists of 
the following five steps: 


* Convert highway travel times from time period origin-destination format to 
AWD production-attraction format 


¢ Apply gamma functions to create an initial trip table estimate 


* Initiate a three-dimensional balancing process, adjusting the initial trip 
table to match trip productions, trip attractions, and a trip-length 
frequency distribution 


¢ Create internal/external vehicular trip tables 


* Create intraregional person trip table productions and attractions 


Each of these steps is described below. 
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Conversion of Highway Travel Times 


Estimates of highway travel times are prepared using the highway assignment 
model on an origin-destination basis for each time period. In order to use these 
estimates with the trip productions and attractions from the trip generation 
model, the estimates from origin TAZ to destination TAZ and from destination 
TAZ to origin TAZ produced by the highway assignment are combined for each 
trip purpose based upon temporal directional factors developed for each trip 
purpose from the latest regional household travel survey. 


Application of Gamma Functions 


Interregional gamma functions are estimated using linear regression fitting to 
reflect the relationship between base year highway travel time estimates and 
survey trip tables. These functions are used to provide an estimate of the 
number of trips within each cell of the trip table for a future scenario based 
upon the highway travel times for that future scenario. 


The resultant trip table is referred to as the seed trip table. A trip length 
frequency distribution is imposed upon the seed trip table by dividing the table 
into classes of zone pairs. The zone pairs within each class connect a common 
pair of districts (forming an “interchange”) and fall within a designated range of 
trip lengths (or “class”). A separate gamma function is used for each 
interchange. The number of interchanges and classes used for each trip 
purpose is presented in Table 9. 


TABLE 9 
Number of Interchanges and Classes Used for Each Trip Purpose 
Internal-External Intraregional Peak Intraregional Non-Peak 
Trip Purpose Interchanges Classes Interchanges Classes Interchanges Classes 

HBW 36 250 36 250 36 250 
HBPB 36 250 34 228 36 246 
HBSR 35 247 33 227 36 244 
HBSC 24 229 16 218 16 224 
HBPD 25 241 4 49 4 51 
NHBW 36 250 36 250 36 249 
NHBO 25 244 33 226 36 249 


Three-Dimensional Balancing 


The seed trip table is adjusted through an iterative process in order to match its 
subtotals as closely as possible to the estimated trip productions, trip 
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attractions, and trip length frequency distribution. Each iteration consists of 
adjusting all the cells within a dimension (row, column, or class) by the factor 
needed to match the sum of that dimension to the estimated subtotal in that 
dimension (productions for row, attractions for column, trip length range trips for 
class) and then performing the same calculations for the other two dimensions. 
Since there is more confidence in trip production estimates than in the trip 
attraction or trip length frequency estimates, the iterative process ends with an 
exact matching of the trip table production totals to the input trip productions for 
each purpose. 


Internal-External Trip Tables 


The portions of the resultant trip table connecting external stations and regional 
TAZs are saved and adjusted for use in the highway assignment model. 
Vehicle occupancy data from the latest external travel survey are used to 
convert the person trips to vehicle trips. Temporal and directional factors from 
the latest external travel survey are then used to convert the trips from one 
matrix of AWD trips from production zone to attraction zone to four matrices of 
time period trips from origin zone to destination zone. 


Intraregional Productions and Attractions 


The portions of the resultant trip table connecting a pair of regional TAZs are 
summed by TAZ of production and TAZ of attraction for use in the Intraregional 
Trip Distribution Model. Data from the latest household travel survey are used 
to split these trip production and trip attraction files into peak-period and non- 
peak-period files. 


Intraregional Trip Distribution (Peak and Non-Peak) 


Intraregional trip distribution refers to a process in which all peak-period and 
non-peak-period intraregional trip ends are separately combined into trips using 
composite impedances from the mode choice model. The resultant peak and 
non-peak intraregional trip tables are used as inputs to the mode choice model 
and highway assignment model. 


The model includes a separate process for each of seven trip purposes: home- 
based work, home-based personal business, home-based social/recreational, 
home-based school, home-based pick-up/drop-off, non-home-based work, and 
non-home-based other. Similarly to the Internal-External Trip Distribution 
Model, the process undertaken for each purpose consists of the following three 
steps: 


¢ Convert composite impedance estimates from time period to peak and 
non-peak format 


¢ Apply gamma functions to create an initial trip table estimate 
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¢ Initiate a three-dimensional balancing process, adjusting the initial trip 
table to match trip productions, trip attractions, and a trip-length 
frequency distribution 


The results of these steps are then processed to final form in the following two 
steps: 


¢ Create pick-up/drop-off vehicular trip tables 
¢ Create intraregional person trip tables 


The five steps are described below. 


Conversion of Composite Impedances 


Estimates of purpose-specific composite impedances are prepared using the 
mode choice model for origin-destination TAZ pairs for each time period. In 
order to use these with the intraregional trip productions and attractions from 
the Internal-External Trip Distribution Model, the composite impedance 
estimates produced by the mode choice model are adjusted for production- 
attraction TAZ pairs for each trip purpose by temporal factors for each trip 
purpose from the latest regional household travel survey. 


Application of Gamma Functions 


Intraregional gamma functions are estimated using linear regression fitting to 
reflect the relationship between base year composite impedance estimates and 
survey trip tables. These functions are used to provide an estimate of the 
number of trips within each cell of the trip table for a future scenario based 
upon the composite impedances for that future scenario. 


The resultant trip table is referred to as the seed trip table. A trip length 
frequency distribution is imposed upon the seed trip table by dividing the table 
into classes of zone pairs. The zone pairs within each class connect a common 
pair of districts (forming an “interchange”) and fall within a designated range of 
trip lengths (or “class”). A separate gamma function is used for each 
interchange. The number of interchanges and classes used for each trip 
purpose is presented in Table 9 (above). 


Three-Dimensional Balancing 


The seed trip table is adjusted through an iterative process to match its 
subtotals as closely as possible to the estimated trip productions, trip 
attractions, and composite impedance range frequency distribution. This 
process is the same as the one used in the Internal-External Trip Distribution 
Model. Since there is more confidence in trip production estimates than in the 
trip attraction or trip length frequency estimates, the iterative process ends with 
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an exact matching of the trip table production totals to the input trip productions 
for each purpose. 


Pick-Up/Drop-Off Vehicular Trip Tables 


Since all trips for the home-based pick-up/drop-off purpose are assumed to be 
vehicular trips, the resultant trip tables for that purpose are converted directly to 
vehicular trip tables so that they can be used in the highway assignment model. 
Vehicle occupancy data from the latest household travel survey are used to 
convert the person trips to vehicle trips. Temporal and directional factors from 
the latest household travel survey are then used to convert the trips from 
matrices of peak-period and non-peak-period trips from production zone to 
attraction zone to matrices of time period trips from origin zone to destination 
zone. 


Intraregional Person Trip Tables 


The resultant trip tables for the other purposes are then prepared. Data from 
the latest household travel survey are used to split these peak-period and non- 
peak-period files into person trip tables for each time period. These trip tables 
are then used as inputs to the mode choice model. 


MODE CHOICE 


Overview 


Mode choice is the third step in travel demand forecasting and in CTPS’s 
regional travel demand model. It is the process in which the trips from 
distribution are split between the various available modes of the transportation 
network. 


CTPS developed multinomial logit mode choice models by trip purpose using 
1991 Household Travel Survey data, travel impedances obtained from highway 
and transit networks, 1990 and 2000 U.S. census data, and a variety of other 
data sources. The mode choice models estimate modal splits for four trip 
purposes: HBW, HBO (which includes HBPB and HBSR), HBSC, and NHB. 
These models have been calibrated and validated. The mode choice models 
are applied, by purpose, to the intraregional person trip tables that result from 
the trip distribution model. 


The mode choice models split the trips for each purpose among six modes: 1) 
walk-access transit, 2) drive-access transit, 3) single-occupancy vehicles, 4) 
high-occupancy vehicles with two persons, 5) high-occupancy vehicles with 
three or more persons (for the HBW trip purpose only), and 6) a pure walk 
mode. The stations used in the execution of drive-access transit trips are 
identified using a special component of the mode choice model: a station 


CTPS 34 May 13, 2014 


choice model. Specific sub-mode selection (i.e., local bus, express bus, light 
rail, commuter rail, etc.) occurs during the transit assignment process. 


The mode choice models estimate mode splits for intraregional trips only (trips 
contained within the model boundaries). They estimate mode shares for both 
inter-zonal trips (from one zone to another zone) and intra-zonal trips (from and 
to the same zone); however, intra-zonal trips are only split between the walk 
and auto modes. 


Factors based upon the latest household travel survey are used to divide the 
trip tables produced by the trip distribution models into two trip tables: one for 
the trips made from production TAZ to attraction TAZ, the other for the trips 
made from attraction TAZ to production TAZ. The mode choice models are 
applied to these trip tables in two stages: first for the trips made from 
production TAZ to attraction TAZ (using the origin-destination input matrices), 
then for the trips made from attraction TAZ to production TAZ (using the 
inverse of the origin-destination input matrices). 


Variables 


The following are brief descriptions of the variables the mode choice models 
use to estimate mode splits: 


¢ Nest coefficient: Represents the degree of interactivity between the 
modes within the nest and other modes or nests. The value ranges 
between 0 and 1, with 1 indicating that switches to and from other modes 
are as likely as switches to and from modes within a nest. A value of 0 
indicates there would be no switching between the nest modes and other 
modes. 


¢ In-vehicle travel time (IVTT): Represents time spent in the modal vehicle 
during a given trip. 
¢ Out-of-vehicle time: Includes all walk, boarding, and wait time. 


* Drive-access time: Represents driving time between a trip end anda 
transit station parking lot. 


« Terminal time: Represents the time it takes to travel between a vehicle 
and the trip origin or destination. 


¢ Fare: Represents the transit fare, in dollars, a transit rider will pay to use 
the system. Also included is one-half of any applicable parking costs 
(one-half because such costs are calculated on the basis of a one-way 
trip) at a transit station parking facility. 


¢ Auto cost: Represents auto operating and toll costs. Also included is 
one-half of any applicable parking costs (one-half because such costs are 
calculated on the basis of a one-way trip) on the street or in a parking 
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facility. Also, for shared-ride modes, total auto costs are divided by the 
appropriate auto occupancy. 


¢ Household size: Represents the number of persons per household. This 
estimate is obtained from the trip generation model. 


¢ Vehicles/person: Represents the total number of vehicles per person in a 
household. Vehicles are estimated using the vehicle availability model 
described earlier. 


¢ Population density: Represents total population per acre of dry land. 


¢ Percent transit origins/destinations: Represents the AM peak period 
transit share of work trip ends within a TAZ, as computed by the home- 
based-work mode-choice model. 


The Four Trip Purposes and the Station Choice Model 


Home-Based Work Model 


Home-based work (HBW) is the only trip purpose for which the mode choice 
models distinguish between two-person carpools (HOV2) and three-or-more- 
person carpools (HOV3+). The model specifications are shown in Table 10. 


A transit nest is incorporated into the model on the basis that the decision to 
take transit over the other modes is made before selection of a particular transit 
mode. The transit coefficients are the same for both walk access (WAT) and 
drive access (DAT) and include coefficients for in-vehicle, initial wait, transfer 
wait, and total walk time. Drive-access time and production terminal times are 
included in DAT as one parameter. 


The WAT fare includes the transit fare in dollars. For DAT, costs include the 
transit fare and half of any parking cost. Population density by traffic zone, in 
people per acre, is included in walk-access transit, and it is positively 
correlated: the greater the density, the more likely a traveler is to choose this 
mode. The zones with high population densities also have more transit stops. 
Vehicles per worker is a socioeconomic input unique to this trip purpose for 
DAT. It is also positively correlated, since a higher vehicles-per-worker ratio 
increases the likelihood of a vehicle’s being available for a trip to a park-and- 
ride lot. 


The auto times and cost coefficients are the same for the three auto modes. 
For HOV2 and HOV3+ the auto cost is divided by the average vehicle 
occupancies to reflect the sharing of costs between vehicle occupants. 
Household size is included as a positively correlated variable for the shared- 
ride modes and has a somewhat greater impact for HOV3+ than HOV2. 
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TABLE 10 
Home-Based-Work Mode Choice Model Specifications 


Tnpedance Vara 
Nest Terminal Walk Initial Transfer Auto Boarding Fare Auto Population | Vehicles/ HH 
Drive-Alone 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
HOV2 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
HOV3+ 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
Walk 
Top Level 
Application Level 
Ratio to IVTT ($/hr) 
Walk-Access Transit 
Top Level : -0.05466 -0.1007)  -0.11292) -0.11292 -0.05466 -0.32 0.01889 
Application Level -0.08049 -0.14828} -0.16628) -0.16628 -0.08049| -0.47121 0.02781 
Ratio to IVTT ($/hr) 1 1.8423 2.06593 2.06593 1 $ 10.25 -0.34551 
Drive-Access Transit 
Top Level : -0.05466 -0.292 -0.1007)  -0.11292) -0.11292] -0.13665) -0.05466 -0.32 


Application Level -0.08049| -0.42998| -0.14828) -0.16628} -0.16628| -0.20122; -0.08049| -0.47121 
Ratio to IVTT ($/hr) 1 5.34211 1.8423 2.06593 2.06593 2:5 1 $ 10.25 
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Home-Based Other Model 


The home-based other (HBO) mode choice model combines the home-based 
shopping and home-based recreational trip tables output from the trip 
distribution process into a single HBO trip table. The model specifications are 
shown in Table 11. The model is similar to the HBW mode choice model, 
except for the following three differences. First, since there is only one shared- 
ride mode, HOV2+, household size is only a parameter for this one mode. 
Second, the vehicles per person in a household is used, as opposed to 
vehicles per worker. Finally, a distance dummy equal to one if the trip distance 
is less than a mile and zero otherwise is added to the walk mode. This reflects 
the fact that people taking short trips for this purpose are more likely to walk 
than choose another mode. 


Non-Home-Based Model 


The non-home-based (NHB) model splits work trips and non-work trips. The 
model specifications are shown in Table 12. There is a work dummy variable in 
the two auto modes which is equal to one if the trip is a non-home-based work 
trip and zero otherwise. The coefficient is positive for SOV and negative for 
HOV, indicating that the SOV mode is more likely on work-related trips than on 
non-work trips. The percentage of trips attracted to the origin and destination 
zones that is SOV is a variable in the drive-alone mode. The percentage is 
taken from the results of the HBW mode choice model and is positively 
correlated. Finally, the distance dummy in the walk mode is equal to one if the 
distance is less than a mile. It has a positive coefficient. 


Home-Based School Model 


The home-based school (HBSC) model was re-estimated and restructured in 
2004 to allow for compatibility of the HBSC purpose with the Federal Transit 
Administration’s Summit program. The previous HBSC model had one nest 
comprising all motorized modes. The revised HBSC model has two nests, 
transit and highway. The revised HBSC model specifications are shown in 
Table 13. 


Station Choice Model 


The final part of the mode choice model is the assignment of drive-access 
transit trips to transit stations in the station choice model. This model uses 
estimates of highway travel times and costs from the highway assignment 
model, estimates of transit impedances from the walk-access transit 
assignment model, and estimated transit parking lot capacities to distribute 
drive-access transit trips among the transit stations with parking lots. The 
model also estimates the impedances associated with the drive-access transit 
trips between each TAZ pair and, if parking at the transit parking lots is 
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constrained, reassigns demand for full parking lots to other parking lots or to 
other modes of transportation. 
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TABLE 11 
Home-Based-Other Mode Choice Model Specifications 


Impedance Variable Socioeconomic Variable 
Nest Terminal Initial Transfer Auto Boarding Auto Population | Vehicles/ HH Distance 
Coeff IVTT Time Wait Wait Access Time Cost ($) Density Worker Size Dummy 


Drive-Alone 


-0.01965 -0.2308 
-0.01965 -0.2308 
1 11.7463 


Top Level 


Application Level 
Ratio to IVTT ($/hr) 


HOV2+ 
Top Level 1] -0.01965 -0.2308 
Application Level -0.01965 -0.2308 
Ratio to IVTT ($/hr) 1 11.7463 


Walk 
Top Level 
Application Level 
Ratio to IVTT ($/hr) 

Walk-Access Transit 
Top Level 0.3722] -0.01965 -0.05895|  -0.05895| — -0.05895 -0.01965| — -0.22378 0.00883 
Application Level -0.05279 -0.15838] -0.15838} -0.15838 -0.05279| — -0.60123 0.02373 
Ratio to IVTT ($/hr) 1 3.0002 3.0002 3.0002 1 $ 5.27 -0.44951 


Drive-Access Transit 
Top Level 0.3722] -0.01965 -0.2308} -0.05895| -0.05895| -0.05895|} _-0.04912) -0.01965| -0.22378 E 0.71239 


-0.05895 
-0.05895 


Application Level -0.05279 -0.6201} -0.15838] -0.15838] -0.15838) -0.13198} -0.05279} -0.60123 . 1.914 
Ratio to IVTT ($/hr) 1 11.7463 3.0002 3.0002 3.0002 2.5 1 $ 5.27 ; -36.2564 
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Drive-Alone 


TABLE 12 
Non-Home-Based-Work Mode Choice Model Specifications 


Impedance Variable Socioeconomic Variable 


Nest 
Coefficient 


Terminal 
Time 


Walk 
Time 


Initial 
Wait 


Transfer 
Wait 


Auto 
Access 


Boarding 
Time 


Fare 


(8) 


Auto 
Cost ($) 


Work 
Dummy 


Distance 
Dummy 


Percent 


Top Level 


-0.03022 


-0.3197 


0.1926 


Application Level 


-0.03022 


-0.3197 


0.1926 


Ratio to IVTT ($/hr) 
HOV2+ 


10.5791 


-6.37326 


Top Level 


-0.03022 


-0.3197 


-0.7627 


Application Level 


-0.03022 


-0.3197 


-0.7627 


Ratio to IVTT ($/hr) 


Walk 


1 


10.5791 


25.2383 


Top Level 


-0.07525 


Application Level 


-0.07525 


Ratio to IVTT ($/hr) 
Walk-Access Transit 


Top Level 


-0.03022 


-0.07525 


-0.08333 


-0.08333 


-0.03022 


Application Level 


-0.03022 


-0.07525 


-0.08333 


-0.08333 


-0.03022 


Ratio to IVTT ($/hr) 
Drive-Access Transit 


1 


2.49007 


2.75745 


2.75745 


1 


Top Level 


-0.03022 


-0.3197 


-0.07525 


-0.08333 


-0.08333 


-0.07555 


-0.03022 


-0.1817 


Application Level 


-0.03022 


-0.3197 


-0.07525 


-0.08333 


-0.08333 


-0.07555 


-0.03022 


-0.1817 


Ratio to IVTT ($/hr) 
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10.5791 


4] 


2.49007 


2.75745 


2.75745 
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1 


$ 9.98 


TABLE 13 
Home-Based-School Mode Choice Model Specifications 


Impedance Variable 


Nest Terminal Walk Wait Drive-Access Fare Auto Population 
Coefficient IVTT Time Time Time Time (S$) Cost ($) Density 


Drive-Alone 


Top Level 


Application Level 

Ratio to IVTT ($/hr) 
IHOV2+ 

Top Level 


Application Level 

Ratio to IVTT ($/hr) 
Walk 

Top Level 


Application Level 
Ratio to IVTT ($/hr) 

Walk-Access Transit 
Top Level 


Application Level 
Ratio to IVTT ($/hr) 
IDrive-Access Transit 


Top Level 


Application Level 
Ratio to IVTT ($/hr) 


The probability of selecting a station is determined by the combination of 
utilities for the auto and transit legs of the drive-access transit trip. The utility of 
the auto leg (Uj,) is a combination of the auto travel time between production 


TAZ i and transit station k (ATTjx) and the parking capacity at transit station k 
(PCx). 


Ujk = --125 ATTjx + .001 PC, 


The utility of the transit leg (Ukj) is a function of the composite impedance used in 
transit path selection, which includes transit in-vehicle travel time (ITT), boarding 
time (BT\j), waiting time (WtT\;), and walk time (WkT;) accumulated between 
station k and attraction TAZ j. 


Ukj = --05 * (ITT Kj + BT Kg + (2 * (WtTj + WKT,j))) 
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The auto leg utilities are used to identify the five most likely stations to be used 
for each production TAZ, the combined utilities are used to estimate the 
probabilities of selecting each of those stations for each pair of TAZs, and the 
trips are assigned to transit stations. If transit parking is constrained to capacity, 
some trips may not be possible since the parking demand exceeds the capacity 
at the station, so, for those trips, the auto leg utilities are re-estimated to identify 
the five most likely stations with available parking capacity, and the trips are 
assigned to transit stations based upon the combined utilities. Trips which are 
still not assignable due to inadequate parking capacity are then switched to the 
walk-access transit, single-occupancy vehicle, or high-occupancy vehicle mode 
in the same proportion of other trips of the same purpose between the same 
pair of TAZs. 


TRIP ASSIGNMENT 


Trip assignment is the fourth step in the travel demand forecasting process and 
in CTPS’s regional travel demand model. Trip assignment is the process by 
which each trip in the trip tables resulting from the mode choice model is 
assigned to a specific submode (for example, bus or rapid transit) and a 
specific route. The CTPS model uses two distinct assignment procedures, one 
for the transit trips and one covering the highway modes. 


Highway Assignment Routine 


The highway assignment implemented is an equilibrium assignment. The 
fundamental assumption underlying such an assignment procedure is that each 
user of the highway network will choose the route that he or she perceives to 
be the best. The assignment is an aggregate assignment in that traffic volumes 
on any given link are an aggregate number, as opposed to being associated 
with a specific trip. There are several inputs used by the equilibrium assignment 
procedure. The key inputs are the highway demand matrices, the volume delay 
function, and the highway network: 


Highway demand matrices 


The demand matrices that the highway assignment procedure uses as an input 
are the demand matrices that result from the mode choice and distribution 
models and other sources. These are origin-destination matrices of single- 
occupancy vehicles, trucks, taxis, internal-external trips, through trips, and 
high-occupancy vehicles. 


To prepare the mode choice trip tables for use in highway assignments, it is 
necessary to convert person trips to vehicle trips by applying vehicle occupancy 
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factors for HOV modes. These occupancy factors, presented below, vary by trip 
purpose and are based upon the latest household travel survey. 


Home-based work trips = HOV2: 2 persons/vehicle 


HOV3+: 3.373 persons/vehicle 


Home-based other trips ©HOV2+: 2.404 persons/vehicle 


Home-based school trips HOV2+: 2.788 persons/vehicle 


Non-home-based trips HOV2+: 2.385 persons/vehicle 


In addition to manipulating the output matrices from mode choice, it is necessary 
to bring in vehicle trip tables produced outside of the mode choice process. 
These vehicle trip tables are: 


External Through — This matrix consists of trips that pass through the 
study area without stopping and hence are exogenous to the travel 
model. The trips were estimated from the 1991 external travel survey, 
2000 Census Journey to Work data, and traffic counts. 


Taxi — The taxi vehicle trip table was originally developed from a 1993 
survey and has since been revised several times based upon a factoring 
process. 


Logan Airport SOV and HOV -— This trip table is developed from a 
separate Logan Airport Passenger Mode Choice Model, which was 
developed based on a 2007 Massachusetts Port Authority survey. 


Drive-Access-Transit Auto Access — DAT trips are determined through 
the station choice model, which is a part of the mode choice process. 
Each DAT trip requires a vehicle access trip. 


Interregional SOV and HOV -— The interregional vehicle trip tables are 
generated through the interregional trip distribution model. 


Pick-Up/Drop-Off SOV and HOV — The pick-up/drop-off (PUDO) tables, 
produced by the interregional trip distribution model, cover those trips in 
which a person is dropped off at his or her destination (not an 
intermediate parking lot). 


Truck — The truck trip tables are produced from the new tour-based truck 
trip model. 


The Boston MPO regional travel demand forecasting model previously had a 
truck trip table, developed from data several decades old, as a fixed input into the 
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highway assignment model. This approach was eventually found wanting, 
hence, a different approach was taken to improve the estimation of the major 
elements that compose the commercial vehicle portion of highway traffic. An 
integrated behavioral tour-based model was developed from the Vehicle 
Inventory and Use Survey, Massachusetts Registry of Motor Vehicle files, and 
existing truck trip generation rates. These existing sources were supplemented 
by specifically-focused telephone and travel-intercept surveys and video data 
capture which provided information used to quantify key behavioral relationships. 


The revised truck travel forecasting model incorporates new several factors into 
the truck trip tables used for highway assignments. With these changes, the 
truck model produces truck travel estimates which are sensitive to demographic 
changes and which are consistent with the roadway network and observed truck 
travel patterns and operating characteristics. These innovative features can be 
characterized into three major elements: 


¢ BEHAVIORAL. The model is based upon functional usage categories 
which capture relatively homogeneous patterns of truck operation and are 
tied to regional socioeconomic characteristics. 


¢ TOUR-BASED. The model differentiates between truck trip tour ends 
and their intermediate starts and stops in order to impose a tour-like form 
on the pairing of truck trip ends. This, as a result, distributes truck trip 
ends appropriately between truck garage sites and truck starts and stops 
along delivery routes. 


¢ INTEGRATED. The model is sensitive to changes in a specific set of 
interacting variables that are internally consistent and externally 
constrained. The variables include sector employment and population, 
truck ownership and operational characteristics, highway network truck 
restrictions, link truck volume counts, time-of-day, and intra-regional and 
inter-regional truck travel demand. Truck travel volumes are estimated as 
a function of the population and employment by type of business in each 
TAZ. 


The underlying premise of the modeling approach is that overall truck travel 
demand can be divided into nine relatively identifiable and homogenous 
functional usage categories. Each of the nine is comprised of relatively similar 
travel characteristics as measured in such variables as tours per day, trips per 
tour, and trip length. 


These nine distinct categories are: 
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¢ Tankers — distinct body type, many carry hazardous materials. 


Household Goods - perform distinct service, as they move the 
belongings (not products) of their clients 


¢ Less-than-truckload/Truckload — commercial carriers transporting wide 
varieties of goods 


¢ Food and Warehouse Distribution — distributing goods (sometimes non- 
durable, so time-sensitive) to retail outlets. 


¢ Intermodal — picking up or delivering goods also carried by rail or boat. 
¢ Package — distinct service type, many stops per tour. 

¢ Heavy — large vehicles, most subject to weight limitations. 

¢ Retail — delivering goods to end users. 

¢ Pickup/Van — small vehicles, least subject to restrictions. 


Within the modeling process, a series of relationships were established among 
firm employment, firm truck ownership/usage, and truck type and usage 
category. These relationships are expressed in terms of both FHWA physical 
vehicle classes and usage categories. This correspondence made it possible 
to validate and, where necessary, to adjust our new travel demand matrices 
through use of trip table estimation techniques. In this way, we adjusted our 
initial demand levels for four time periods to observed truck volumes from 
counts conducted on links of the highway system. 


Volume-delay function 


The function used in the highway assignment procedure is a volume-delay 
function, which, when applied in the context of a highway assignment, changes 
the speeds users of the network experience based upon the volumes on the 
network. The volume-delay function employed in the CTPS regional model is a 
variation on the so-called Bureau of Public Roads (BPR) function. Developed 
by its now defunct namesake, the BPR function is a widely used and validated 
volume-delay function that is parabolic in shape and takes the form: 


Congested Speed = (Free-Flow Speed)/(1 + [Volume/Capacity]*) 


The CTPS regional model is segmented by time periods. For each time period, 
the BPR function is altered to reflect the number of hours in that period. 


Highway network 


The highway network is an abstract digital representation of the real highway 
network in eastern Massachusetts. For future-year scenarios, the highway 
network depicts roadway links that are planned in addition to the existing 
highway network. The base year highway network is a depiction of the eastern 
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Massachusetts highway network as it existed in the year 2009. The highway 
network in the base and future years includes information about number of 
lanes, free-flow speeds, and capacity (in vehicles per lane per hour). Freeways 
typically have a free-flow speed of 60 miles per hour, are three lanes, and have 
a capacity of 1,950 vehicles per lane per hour. Smaller arterials typically have a 
free-flow speed of 30 to 45 miles per hour, are coded as having one or two 
lanes, and have a capacity of 900 to 1,000 vehicles per lane per hour. Such 
parameters are consistent with widely accepted traffic engineering principles 
and the Transportation Research Board’s Highway Capacity Manual. 


The highway assignment procedure performs a multi-class generalized cost 
equilibrium auto assignment. The multi-class assignment runs an assignment 
for the demand matrices of three modes, SOV, HOV, and trucks, from the total 
vehicle trip tables for each class, which are assigned by time period. Tolls 
affect the assignment and are stored on the network. 


The highway assignment procedure is iterative in that the assignment is 
calculated repeatedly, in order to mathematically optimize assignment results. 
Three criteria are used to determine how many iterations of the assignment 
procedure are used: 


First, the relative gap is an estimate of the difference between the current 
assignment and a perfect equilibrium assignment, in which all paths used for a 
given origin-destination pair would have exactly the same time. The default 
relative gap is 0.5%, but CTPS employs 0.01% so that a more accurate 
assignment will result. 


Another criterion for when to stop the iterations is the normalized gap (or trip 
time differential), which is the difference between the mean trip time of the 
current assignment and the mean minimal trip time. The mean trip time is the 
average trip time on the paths used in the previous iteration; the mean minimal 
trip time is the average trip time computed using the shortest paths of the 
current iteration. Again, a minimum level is selected, 0.01 minutes, in order for 
the designated number of iterations to be carried out. 


If neither of these criteria is met, the CTPS regional model highway assignment 
procedure is set to stop after running through 50 iterations. 


Transit Assignment Routine 


The transit assignment is a multi-path assignment based on the calculation of 
optimal transit strategies for system users. A transit strategy is roughly 
analogous to a path in highway assignment. The transit assignment allows for 
users of the transit system switching within the transit network between various 
available transit services in order to reach their destination. In basic terms, the 
transit assignment algorithm identifies the optimal service or services at each 
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node in the transit network for each origin and destination node pair. This 
algorithm is repeated for all nodes, starting with the destination node and 
culminating at the origin node. 


Like the highway assignment procedure, the transit assignment procedure 
utilizes several key inputs to estimate a transit assignment. Three of the key 
inputs are the transit demand matrices, the transit functions, and the transit 
network: 


Transit demand matrices 


The transit demand matrices are just that, matrices of trips that have been split 
into the transit mode because the utility of their trip suggests that transit is an 
attractive mode choice for their particular origin-destination pair. These trip 
tables come from three sources: 


¢ Walk-access transit trip tables from the mode choice model 
¢ Drive-access transit trip tables from the station choice model 


¢ Logan transit trip tables from the Logan Airport Passenger Mode Choice 
Model 


Functions 


The function used in the transit assignment procedure depicts the relative 
levels of attractiveness among the numerous paths available in the eastern 
Massachusetts transit network for each pair of TAZs. Costs are translated to 
time assuming a value of time of $12 per hour (using 1991 dollars) and 
doubling the out-of-vehicle time (walk and wait times) before adding it to in- 
vehicle time. 


Transit network 


The transit network is an abstract digital representation of the real transit 
network in eastern Massachusetts. For future-year scenarios, the transit 
network depicts transit links that are planned in addition to the existing transit 
network. The base year transit network is a depiction of the eastern 
Massachusetts transit network as it existed in the year 2009. The transit 
network includes every commuter rail line, rapid transit line, bus route, and ferry 
route in eastern Massachusetts. The bus routes run on the highway network, 
and their run times are influenced by roadway traffic congestion. Among other 
things, the transit network in the base and future years includes estimated 
vehicle headways, wait times, transit run times, and fares for each line. The 
assignment algorithm takes into consideration all of these elements in 
calculating a transit assignment. 
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Additionally, the transit network represents and accounts for park-and-ride 
facilities. Park-and-ride nodes provide connections between the highway and 
transit networks via a walk link. As a result, drive-access transit trips use both 
the highway and the transit networks. 


The transit network also includes an extensive set of walk-access and transfer 
links. All these links assume a speed of 3 miles per hour. 


Walk-access links are an abstract representation of all of the walking routes 
transit users utilize in eastern Massachusetts to access the transit system. In 
other words, they are an aggregate abstraction of the sidewalks, roadways, 
backyards, driveways, and shortcuts people use to walk to the transit system. 


The walk-access estimation process is an automated process that involves 
three steps. The first step builds paths and distances on a walk network 
roadway geographic information system (GIS) coverage that is created from 
the most recent statewide digital line graph (DLG) coverage of the roadway 
network. The roadways that are unsuitable for walking within the study area are 
then cut from that coverage. The path building and distance skimming between 
transit stops and zones is calculated on this coverage. The distances between 
the transit stops and stations active under the scenario under study and each 
TAZ are then calculated from this coverage. Up to two walk links are created 
between each TAZ and the stations and stops on each transit line, with no links 
over one mile. Transfer links are created to connect all stations and stops 
within a quarter-mile walk. 


Fare Coding 


Average transit fares based on collected empirical data are used for coding in 
the model network. Each transit submode (boat, bus rapid transit, rapid transit, 
bus, commuter rail, and shuttle) is assigned a boarding fare that is placed on 
the walk access links connected to the nodes that serve the stations and stops 
for that submode. In addition, each pair of submodes is assigned a transfer fare 
that is placed on the transfer links connected to the nodes that serve the 
stations and stops for that submode. Additional zone fares are represented as 
segment fares placed on the transit links crossing the fare zone boundaries. In 
addition, park-and-ride parking charges are coded onto the walk links that 
connect the park-and-ride nodes to the transit station and stop nodes. 


Fares are translated into time for influencing path selection by assuming a 
value of time of $12 (in 1991 dollars) per hour. Although fares are expressed in 
minutes to allow them to be included in the impedances that influence path 
selection, they are kept separate from travel times for input into the mode 
choice model. 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Metropolitan Planning Organization 
MEMORANDUM 


DATE March 17, 2014 


TO Kristine Wickham-Zimmerman, Joseph Wanat, Caroline Ducas - VHB 
Matthew Ciborowski - MassDOT 


FROM Bruce Kaplan, Ying Bao 
CTPS 


RE South Station Expansion: Model Year Representation 


This memorandum serves to clarify a few issues regarding the vintage of some 
of the input data used in the travel demand forecasting work. Some base year 
regional model data, such as demographic data and the transit service plans, 
do represent 2009/2010 conditions as opposed to the desired 2012 base year 
situation. Nonetheless, we are confident that the base year model does 
adequately represent conditions in 2012. 


First, very little socio-economic and transit ridership change occurred in the 
Boston area between 2009 and 2011. According to the town-level estimates 
from US Census Bureau Population Estimates Program, the region’s 
population grew by 0.21% and its employment grew by only 2%. Additionally, 
the region’s commuter rail ridership remained constant during that period, only 
varying about 0.5%; moreover, very little service change occurred. 


Second, although the base year model employed some input data from 2009 
and 2010, it was calibrated to spring 2012 conditions. Transit ridership for the 
South Side commuter rail lines were calibrated to the spring 2012 counts. Peak 
hour volumes were specifically calibrated to the peak hour balanced counts that 
were collected in 2012. Transfer volumes at South Station were also calibrated 
to ensure consistency with the data collected in 2012 and 2013. Rapid transit 
station boardings and transfers at downtown stations (South Station, Downtown 
Crossing, Park Street, State, and Government Center) were calibrated to the 
2012 MBTA AFC count data. 


BK/bk 
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Project Office Telephone (978) 905-4000 
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Background 


In September 2013, the National Railroad Passenger Corporation (Amtrak) provided the South Station 
Expansion (SSX) project team with a 2040 horizon year service plan and corresponding ridership 
projections for SSX planning purposes.' In November 2013, Amtrak provided the SSX team with an 
updated 2020-2040 service plan for the SSX project’s 2035 horizon year. Consequently, the SSX team 
updated the ridership projections to correspond with the most current service plan (the November 2013 
Update). Amtrak approved the updated ridership forecasts in February 2014 for use in the SSX project. 


This memorandum documents the methodology used to prepare the final intercity ridership forecasts for 
the SSX project, which correspond to Amtrak’s future year 2020-2040 intercity service plan 
(November 2013 Update) and include estimated 2035 horizon year ridership for Amtrak intercity trains 
serving the Boston area stations of South Station, Back Bay, and Route 128. The results of the ridership 
forecasting analysis are also presented in this memorandum. 


Proposed Intercity Service Plan 


Table 1 below summarizes the proposed intercity service plan received from Amtrak in September 2013 as 
well as the November 2013 service plan update. 


According to the most recent intercity service plan received from Amtrak, dated November 2013, rail 
service to/from Boston is anticipated to double from an existing 40 trains per weekday to a total of 80 trains 
per weekday in the future 2020-2040 horizon. As detailed below, the proposed service plan maintains 
existing Regional service operating via the Shore Line’ and existing Long Distance service operating via 
the Inland Route,’ expands Acela high speed service operating via the Shore Line, and adds new Regional 
service via the Inland Route. 


' A summary of Amtrak’s September 2013 ridership projections, along with supporting background materials, is included for reference in 
Exhibit A. 

> The Shore Line refers to the Northeast Corridor railway line through southern Connecticut. 

3 The Inland Route refers to the Boston-Worcester-Springfield railway corridor. 
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Table 1 Proposed Amtrak Intercity Service Plan Summar 
2013 Future Year (2020-2040 Horizon 


Existing Intercity Service | Intercity Service Plan 
Schedule Plan (Sept. 2013) | (Nov. 2013 Update) 


15 NB 14NB 
15 SB 14 SB 
30 28 
9 NB 9 NB 
9 SB 9 SB 
18 18 
3 NB/EB 4 NB/EB 
Regional Service (Inland Route) - 3 SB/WB 4 SB/WB 
6 8 
: é 1 NB/EB 1 NB/EB 1 NB/EB 
Long Distance Service 1 SB/WB 1 SB/WB 1 SB/WB 
(Inland Route) 2 2 See 
10 NB/EB 
10 SB/WB 
20 
20 NB/EB 38 NB/EB 


TOTAL 20 SB/WB 38 SB/WB 


40 76 
Note: NB = Northbound, EB = Eastbound, SB = Southbound, WB = Westbound. 


Existing Intercity Service To Remain 


The nine existing daily round trip Regional trains that operate between Boston, New York and points further 
south via Providence and the Shore Line are maintained in Amtrak’s proposed intercity service plan. Also 
maintained is the existing Lake Shore Limited Service, which consists of one daily round trip Long Distance 
train that operates between Boston and Chicago via the Inland Route. 


Existing Intercity Service To Be Expanded 


Amtrak’s proposed service plan increases Acela high speed service to/from Boston by an additional four 
round trips a day, for a total of 14 daily round trip Acela trains serving Boston via Providence and the Shore 
Line. 


Proposed New Intercity Service 


Amtrak’s proposed service plan adds new intercity rail service operating via the Inland Route. Specifically, 
four new round trip Regional trains operating via the Inland Route between Boston, New York and points 
further south are proposed. Combined with improvements currently underway along the Springfield Line, 
which serves the Connecticut River Valley from New Haven to Vermont, the Springfield Line/Inland Route 
offers an opportunity to provide improved services between the cities along its corridor as well as additional 
Regional service to points west of New Haven. 
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In addition, 12 new round trip New England Regional trains operating between Boston and Springfield via 
the Inland Route are proposed. Distinct from the proposed Inland Route Regional service to New York, the 
New England Regional Service along the Inland Route would provide for an opportunity to provide 
enhanced service, appropriately sized to meet the demand of the New England region, without being 
required to operate the long train consists needed to meet passenger demand to/from New York Penn 
Station. 


Next-Generation (NextGen) High Speed Rail Program 


Amtrak’s vision for next-generation (NextGen) high speed rail services for the Boston to Washington 
corridor are described in Amtrak’s A Vision for High-Speed Rail in the Northeast Corridor (2010) and The 
Amtrak Vision for the Northeast Corridor — 2012 Update Report (2012). For the purposes of advancing the 
SSX project, it is assumed that the proposed NextGen service would require a new alignment with dedicated 
high speed tracks (likely subsurface in tunnels) due to the capacity constraints along the existing Northeast 
Corridor. Due to the extremely dense and therefore challenging land use patterns approaching Boston, the 
proposed NextGen service would also likely require a dedicated Lower Level Concourse at South Station. 
As such, NextGen service plans and ridership are being developed independently from the SSX project. 


Intercity Ridership Projection Methodology 


The following describes the methodology used to prepare the final Amtrak-approved intercity ridership 
projections for the SSX project’s 2035 horizon year (provided in Exhibit B): 


1. Baseline annual ridership by train was estimated. The Baseline ridership represents existing (2012) 
ridership for current services that will be maintained (Shore Line Regional and Long Distance) as well 
as the estimated year 2012 start-up ridership for expanded (Acela) and new proposed services (Inland 
Route Regional and Inland Route New England Regional). 

a. Shore Line Regional and Long Distance train Baseline ridership was estimated using FY 2012 
ridership data. 

b. Inland Route train ridership (Regional and New England Regional) was estimated using a service 
elasticity* approach and previous Inland Route projections prepared by Amtrak. The methodology 
used for Inland Route ridership projections is detailed in a subsequent section of this memorandum, 
Inland Route Ridership Methodology. 

c. Acela ridership was estimated using a service elasticity approach and existing FY 2012 ridership 
data. The methodology used for Acela ridership projections is detailed in a subsequent section of 
this memorandum, Acela Ridership Methodology. 

2. Total eastbound Baseline annual ridership was adjusted to equal westbound Baseline annual ridership 
for each Boston-area station (South Station, Back Bay, and Route 128). The overall difference in 
directional ridership was distributed evenly amongst all eastbound trains. 

3. In order to estimate 2035 horizon year ridership, average weekday ridership by train was estimated for 
No Growth (equal to Baseline), Low Growth (145% of Baseline), and High Growth (175% of Baseline) 
scenarios. The assumptions for growth percentages and days run per year are consistent with those used 
in the prior (September 2013) Amtrak projections. 


4 Service elasticity refers to the degree to which ridership changes in response to changes in the frequency of service offered. Service elasticity is 
measured as the percentage change in ridership resulting from a one percent change in service frequency. For example, a service elasticity of 0.5 
means that each one percent increase in frequency causes ridership to increase by 0.5 percent. A service elasticity of less than | is considered to be 
inelastic because a change in service frequency causes less than a proportional change in ridership. In contrast, a service elasticity of greater than | 
is considered to be elastic, corresponding to a change in service frequency causing more than a proportional change in ridership. 
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Inland Route Ridership Methodology 


In 2012, AECOM prepared a ridership forecast for the New Haven to Boston corridor built around a service 
plan of five round trips a day and a horizon year of 2030. Amtrak used this AECOM forecast, (with 
adjustment factors to account for service frequency and horizon year changes), to prepare SSX ridership 
estimates based on the September 2013 service plan, which consisted of 13 combined Inland Route 
Regional/New England Regional round trips per day. The November 2013 service plan update increased 
the number of combined Inland Route Regional/New England Regional trains from 13 to 16 round trips per 
day. The following outlines the methodology used by the SSX team to estimate 2035 Inland Route ridership 
based on the November 2013 service plan update (see Exhibit C for detailed calculations): 


1. A service elasticity of 0.34° for Amtrak Regional service, based on the Amtrak travel demand model 
as reported in the New Haven-Hartford-Springfield Rail Project Service Development Plan, was used 
to prepare Inland Route ridership projections (see Exhibit C, Step 1). 

2. Annual start-up ridership for the November 2013 operating plan, corresponding to 16 daily round trips, 
was estimated using the service elasticity in Step 1 above and the SSX ridership projections previously 
prepared by Amtrak in September 2013, which correspond to 13 daily round trips.° (Refer to Exhibit C, 
Step 2). 

3. The demand split between South Station and Back Bay was calculated using FY 2012 demand splits, 
consistent with Amtrak’s September 2013 projection methodology (see Exhibit C, Step 3). 

4. All trains from the November 2013 service plan were assigned to a demand curve time slot (see 
Exhibit C, Step 4). 

5. The Inland Route service demand curve prepared by Amtrak in September 2013 was adjusted to assign 
a demand percentage to each time slot associated with a proposed train. Adjustments were 
approximated based on overall demand trends from Amtrak’s September 2013 projections. (Refer to 
Exhibit C, Step 5). 

6. Inland Route ridership by station and train was calculated based on the estimated demand splits (Step 3) 
and the adjusted demand curve (Step 5). (Refer to Exhibit C, Step 6). 


Acela Ridership Methodology 


Amtrak’s November 2013 service plan update increased Acela service from 10 existing round trips per day 
to a proposed 14 round trips per day. The following methodology was used by the SSX team to estimate 
2035 Acela ridership, corresponding to the November 2013 service plan update (see Exhibit D for 
detailed calculations): 


> A service elasticity of 0.34 means that each one percent increase in frequency will cause ridership to increase by 0.34 percent. 


° Industry research shows that ridership is more sensitive to service frequency changes in cases where prior service levels are comparatively low 
(TCRP Report 95). A service elasticity of 0.34 is relatively modest (as compared to the range of train service elasticities reported in TCRP Report 
95) and therefore would be most appropriate for calculations involving modest service changes. As such, the Inland Route projections for the 
November 2013 service plan (16 daily round trips) were calculated using this 0.34 service elasticity with the September 2013 Amtrak projections 
(13 daily round trips) as opposed to the 2013 AECOM projections (5 daily round trips). 


To check the order of magnitude of the results, the service elasticity corresponding to the projected ridership increase between the 2012 AECOM 
projections (93,232 annual Inland Route riders for a 5 daily round trip service) and the November 2013 projections (315,361 annual Inland Route 
riders for a 16 daily round trip service) was calculated. The resulting service elasticity, equal to 1.04, is within a reasonable order of magnitude, 
particularly given the very significant increase in train service. 
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1. A service elasticity of 0.35’ for Amtrak Acela service, based on the Amtrak travel demand model as 
reported in the New Haven-Hartford-Springfield Rail Project Service Development Plan, was used to 
prepare the Acela ridership projections (see Exhibit D, Step 1). 

2. Annual start-up ridership by station for the November 2013 operating plan, corresponding to 14 daily 
round trips, was estimated using the service elasticity in Step | above and existing (FY 2012) Acela 
ridership data. (Refer to Exhibit D, Step 2). 

3. Baseline demand distribution curves by station were approximated based on existing demand 
distribution trends and proposed new service slots (see Exhibit D, Step 3). 

4. Acela ridership by station and train was calculated based on the estimated ridership by station (Step 2) 
and the estimated demand curves (Step 3). (Refer to Exhibit D, Step 4). 


Intercity Ridership Projection Summary 


The final Amtrak-approved intercity ridership projections for the SSX project 2035 horizon year are 
summarized below in Table 2. By 2035, approximately 12,690 to 15,320 combined weekday boardings and 
alightings are projected for South Station, Back Bay and Route 128 stations based on the Low Growth and 
High Growth scenarios, respectively. Please refer to Exhibit B for detailed results. 


Table 2 SSX Project 2035 Horizon Year Intercity Ridership Summar 

Weekday Boardings & Alightings (Per Nov. 2013 Service Plan Update) 
| Baseline/No Growth | Low Growth Scenario _| High Growth Scenario 

9,270 

3,530 

2,520 

15,320 


Note: Results are rounded to the nearest 10. 


TA service elasticity of 0.35 means that each one percent increase in frequency will cause ridership to increase by 0.35 percent. 
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Exhibit A Amtrak Projected 2040 Horizon Year Ridership (September 
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Amtrak Projected 2040 Horizon Year Ridership 
Summary (September 2013) 
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(September 2013) 
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Table A-1 


PROJECTED 2040 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Boarding Westbound / Southbound Trains from a Back Bay and Route 128 Stations 


onstructed Weekda 


FY13 
Trains 


Tota. [20 Te] se 20) 


Amtrak Projected 2040 Horizon Year Ridership Summary (September 2013), 


Westbound/Southbound Trains 


New 
Trains 


> 
oOo, ow 


ervice 


Total |} Train Inland Route 
Trains} | Starts Lad SPG NHV Run 


High Speed Train 
Regional Service 
Long Distance Service 
New England Regional 
Spare Layover Space 
Total SSX Layovers 


Prepared by Amtrak NECIID Department: ajg - 5/21/13 (Revised 9/19/13) 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128, SPG = Springfield, NHV = New Haven. 
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6,909 3,203 

3,729 1,415 
13,242 5,955 
14.479 5,035 

7,991 3,031 
22,141 9,877 

6.926 2,627 
22,909 9,830 
31,015 12,001 

5,860 2,223 
23,676 9,782 

6,926 2,627 

6,081 2,296 
21,614 8,488 
22,518 9,050 

4,795 1,819 
30,040 10,190 
21,360 8,317 
15,349 3,939 
17,346 6,739 
23,466 9,056 

5,327 2,021 
32,640 11,904 
26,949 10,099 

7458 2,829 
30,432 11,141 
40,003 14,941 
10,122 3,839 
29,212 11,232 
12,786 4,850 
25,960 10,263 
58,054 23,046 
14.917 5,658 
23,364 9,237 
11,188 4,244 
42,008 16,773 

8.524 3,233 
17,523 6,928 
21,027 5.490 


745,866 


[Schedule Frequency [Constructed Baselne J] 
Days |__ Annual Weekday Ons [avg Wray Ons] Tot Avg. Wdy Ons] 


11,845 
18,993 

9,044 
20,540 
17,241 
12,752 


13,942 
2,098 
6,791 

11,556 
7,075 
9,169 


6,172 
8,500 
6,686 
8,512 
8,523 
5,425 


6,249 
4,271 
4,368 
3,844 
3,582 
2,883 
1,957 


Growtl 


QSRESSSSBSSRSLSSBRRERES 


aise 


Total Avg. Wkdy Ons —] Tota 


Avg. 


1p BOS BBY RTE | a 


285,225 212,017 <I CT 


Note 1: All trains run on the Shore Line via Providence and New London unless noted in the “Route” column 
Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 


Note 3; Beige shaded trains with red font indicate new services on Shore Line 


---—- FOR PLANNING PURPOSES ONLY --— 
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Table A-2 Amtrak Projected 2040 Horizon Year Ridership Summary (September 2013), 


Eastbound/Northbound Trains 


PROJECTED 2040 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Arriving from Eastbound fNorthbound Trains at =) Back Bay and Route 128 Stations 


|_Est_LowGrowth= 1.45 | Est. High Growth = 1/5 | 
eS Total " hss Bee RTE Total 


djusted Weekday Service 


chedule / Frequenc' 


FY13 | New aot — Inland Route 
Trains | Trains | Trains} | Finish| NHV SPG BOS 


[Constructed Baselne 
Annual Weekday Ons ig Wy Gos Tota 
[80S __BBY ___RTE || BOS BBY RTE] Avg. 


13,429 
14,917 
$8,126 
13,851 
22,000 
24,149 
10,655 
32,492 

4,262 
26,344 

7,458 
24,992 
33,611 
23,639 

5,327 
37,540 
23,440 
23,241 

8,524 
31,298 
22,513 


23,277 
8,524 
31,370 
24,040 
8,524 
21,397 
22,857 
8,524 
21,986 
15,349 
6,393 
19,932 
18,973 
3,196 
17,426 
11,550 


5,506 
5,658 
22,571 
5,254 
7,519 
9,294 
4,042 
10,421 
1,617 
10,272 
2,829 
9,892 
12,237 
9.411 
2,021 
14,766 
8,958 
8.405 
3,233 
12,519 
8,662 


9,212 
3,233 
10,366 
9,661 
3,233 
8,253 
7,469 
3,233 
9,084 
4,339 
2,425 
8,407 
6,635 
1,212 
7,551 
6,235 


6,210 


2,549 


8,825 
4,123 


2,978 
6,203 


7,197 
5,166 
7,540 


8,058 
8,324 
8,457 


7,420 
9,571 


13,364 


9,689 
16,556 


14,557 
8,730 


15,749 


14,341 
8,013 
10,599 
7,800 


High Speed Train 725,127 __ 275,636 __ 212,017 A a 


Regional Service 

Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Spare Layover Space Note 3: Beige shaded trains with red font indicate new services on Shore Line 

Total SSX Layovers Note 4: Eastbound total riders adjusted to equal westbound total riders 

Prepared by Amtrak NECIID Department: ajg - 5/21/13 (Revised 9/19/13) _ -----FOR PLANNING PURPOSES ONLY ---— 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128, SPG = Springfield, NHV = New Haven. 
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Amtrak Projected 2040 Horizon Year Ridership Supplementary Background Materials 
(September 2013) 


Table A-3 South Station and Back Bay Origin/Destination Ridership Forecasts for 
Inland Route Start-Up Service 


South Station Expansion 
Alternative C1 Base Fares Project (Baseline for Sept 2013 
(Assumes 5 Regional Inland Op Plan Assumes 13 Regional 
Baseline RTs/Day) Inland RTs/Day) 
an oo [ee L 
Pair ea via NHV | Total via NHV Total Alt C1 Factor Total 


| 200 no | 200 | a0 | 00 | 2,082 | 
ree fee {arf off ol ofl ol rf ae 
-s08.| spc | sse| ol sss} tsoie| __ol spo | gots | __7.00 | sop 
i A ee az 
[eos | wi | of oo | oo | tras] io | a7ee | 1,786 | 
pwno | of of to | ta | ota | ta 
[eos | Hp | of oo | oo | rasa] io | gta | 19158| 2.00 
Feos| wer | of of of aa o| a20{ _saa| 200] ose, 
|eos | mon | of of oo | azo] io | ror| _ozor] 200] 13,402 | 
feos [wre [of of of asof of ase ceo zoo es] 
| co | ze | saa] 7.00 | 3,096 | 
|eey | wor | sa] oo | co | son | son] 00 | 2.15 | 
eed care fecucrr| che) acs) _< lf ee rebel ot 
Peey[enr | of of of see] of ses] 06 200 772, 


peor fwm {| of of of azoi| of ayo: _azui} 200} saa 
|eey | wep | oo] o| oo | ava Pve[ vel 2.00] 37 


Source: In 2012, AECOM Inc. provided horizon-year 2030 forecasts for ALT C-1. Amtrak provided train schedule Alternative C1. 
Note: BOS and BBY volumes combined as intercity model does not discriminate between the two. 


Table A-4 — Assignment of Inland Route Ridership to South Station and Back Bay 
Stations — Using Current BOS/BBY Demand Split 


FY’12 Actuals 

BOS 526,054 72.5% 
BBY 199,668 27.5% 
Shore Line 725,722 

Future Allocation 

BOS 213,100 72.5% 
BBY 80,831 27.5% 
Inland Rte 293,931 


Note: BOS = South Station, BBY = Back Bay 
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Amtrak Projected 2040 Horizon Year Ridership Supplementary Background Materials 
Con’t. 


Table A-5 _— Distribution of Westbound Inland Route Riders by Time of Day 
(September 2013) 


Using Current NEC Ridership Demand Curve Using High Frequency Inland Rt Service Demand Curve 
FY'12 Time Slot BOS Percent Future Time Slot Percent BOS BBY Train No. 


Actuals 4a -6a 6909 1.4% Allocation 4a-5a 0.0% - - 
Boarding 6a -8a 49862 9.8% Boarding 5a-6a 3.5% 3,729 1,415 5501 
Trains 8a-10a 82386 16.1% Trains 6a-7a 7.5% 7,991 3,031 143 
(WB) 10a -12p 51400 10.1% (WB) 7a- 8a 6.5% 6,926 2,627 5503 
12p -2p 73452 14.4% 8a- 9a 5.5% 5,860 2,223 §505 
2p -4p 70435 13.8% 9a -10a 6.5% 6,926 2,627 145 
4p-6p 113226 22.2% 10a -11a 4.5% 4,795 1,819 5507 
6p -8p 42008 8.2% 11a -12p 0.0% - - 
8p -10p 21027 4.1% 12p - 1p 0.0% - - 
Shore Line 510705 1p- 2p 5.0% 5,327 2,021 §513 
2p - 3p 7.0% 7,458 2,829 §515 
3p - 4p 9.5% 10,122 3,839 147 
4p - 5p 12.0% 12,786 4,850 5517 
5p - 6p 14.0% 14,917 5,658 5597 
6p- 7p 10.5% 11,188 4,244 5519 
7p - 8p 8.0% 8,524 3,233 5521 
8p - 9p 0.0% - - 
9p-10p 0.0% - - 
10p -11p 0.0% - - 


1ip-12a 0.0% : - 
Inland Rte (One half of trips) 100.0% 106,550 40,416 


Time periods with no value in 
them do not contain train 
departures for the respective 
period. 


Note: BOS = South Station, BBY = Back Bay. 


Table A-6 _ Distribution of Eastbound Inland Route Riders by Time of Day 
(September 2013) 


Using Current NEC Ridership Demand Curve Using High Frequency Inland Rt Service Demand Curve 
FY'12 Time Slot BOS Percent Future Time Slot Percent BOS BBY Train No. 


Actuals 7a-9a 58126 11.4% Allocation 4a-5a 0.0% - 
Arriving 9Qa-11a 56641 11.1% Arriving Sa-6a 0.0% . - 
Trains 11a-1p 59955 11.7% Trains 6a-7a 0.0% - - 
(EB) 1p -3p 61179 12.0% (EB) 7a-8a 14.0% 14,917 5,658 
3p -5p 77052 15.1% 8a- 9a 13.0% 13,851 5,254 

5p -7p 55410 10.8% 9a -10a 10.0% 10,655 4,042 

7p -9p 57277 11.2% 10a -11a 4.0% 4,262 1,617 

9p -11p 56331 11.0% 11a -12p 7.0% 7,458 2,829 

11p-la 13429 2.6% 12p - 1p 0.0% - - 

Shore Line 495400 1p-2p 5.0% 5,327 2,021 

2p - 3p 0.0% - - 

3p - 4p 8.0% 8,524 3,233 

4p - 5p 0.0% - - 

5p - 6p 8.0% 8,524 3,233 

Time periods with no value in 6p - 7p 9.0% 9,589 3,637 

them do not contain train arrivals 7p- 8p 8.0% 8,524 3,233 

for the respective period. 8p - 9p 5.0% 5,327 2,021 

9p-10p 6.0% 6,393 2,425 

10p-11p 3.0% 3,196 1,212 

11p-12a 0.0% - - 


Inland Rte (One half of trips) 100.0% 106,550 40,416 


Note: BOS = South Station, BBY = Back Bay. 
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Exhibit B Amtrak-Approved SSX Project 2035 Horizon Year 
Ridership Summary (November 2013 Update) 
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Table B-1 Amtrak-Approved SSX Project 2035 Horizon Year Ridership Summary (November 2013 Update), 
Westbound/Southbound Trains 


Weekday Passengers Boarding Westbound / Southbound Trains from South, Back Bay and Route 128 Stations 
i|_Baseline/NoGrowth= 112035 Est. Low Growth= 1.45 [2035 Est. High Growth = 1.75 
FY1S | New | 1113 OpPlan|| Tran | — Depart Days Avg. Wkdy Ons _] Total | Avg. Wkdy Ons _] Total Total 
routs | raine| Trane| Trane | | pos | _un_ [SSS — BEY —— re [~B0S____BBY___RTE_| 80S BBY RTE || BOS BBY RTE] Avg. 
7,207 3,366 13,377 4,880 19,397 12,612 5,890 23,410 138 
4,001 1,518 - i 2,201 - 7,002 2,656 - 
14,479 5,035 9,044 7,301 13,114 25,338 8,811 15,827 
10,810 6,251 16,417 9,064 23,805 18,918 10,939 28,730 
8,574 3,252 - 4,716 - 15,004 5,691 - 
14,414 7,693 17,633 11,155 25,569 25,224 13,463 30,859 
7,431 2,819 4,087 - 13,004 4,932 - 
16,816 8,174 , 11,852 21,160 29,428 14,305 25,538 
31,015 12,001 4 17,401 18,490 54,276 21,002 22,316 
6,288 2,385 3,458 - 11,003 4174 - 
18,017 7,693 Z 11,155 16,752 31,530 13,463 20,218 
5,144 1,951 2,829 - 9,003 3.415 - 
6,081 2,296 4 3,329 3,042 10,642 4,018 3,672 
21,614 8,488 12,308 9,847 37,825 14,854 11,884 
4,001 1,518 3 2,201 - 7,002 2,656 - 
16,816 6,732 9,761 12,343 29,428 11,780 14,897 
14,414 5,289 i 7,669 8.817 25,224 9,256 10,641 
3,430 1,301 1,886 6,002 2,277 - 
15,349 3,939 5,712 26,861 6,893 - 
30,040 10,190 - 14,776 ‘s 52,570 17,833 12,381 
12,011 3,847 i 5,578 & 21,020 6,732 6,385 
5,716 2,168 3,144 10,003 3,794 - 
16,816 6,251 i 9,064 id 29,428 10,939 10,641 
32,640 11,904 . 17,261 ! 57,120 20,832 11,701 
21,620 7,693 x 41,155 i! 37,836 13,463 11,705 
8,002 3,035, 4,401 14,004 §,312 - 
26,425 8,655 A 12,550 ,, 46,244 15,146 10,641 
10,860 4,119 5,973 19,005 7,209 - 
40,003 14,941 y 21,664 a 70,005 26,147 9,494 
13,147 4,987 7,231 23,007 8,727 > 
25,224 9,136 7 13,247 if 44,142 15,988 8.513 
14,861 §,637 8,174 26,007 9,865 - 
21,620 8,655 A 12,550 F 37,836 15,146 6,385 
58,054 23,046 8 33,417 * 101,595 40,331 7.644 
9,717 3,686 5,344 17,005 6,450 - 
18,017 6,732 9,761 . 31,530 11,780 4,256 
5,716 2,168 3,144 10,003 3,794 
42,008 16,773 F 24,321 73,514 29,353 
4,001 1,518 2,201 7,002 2,656 
3,430 1,301 1,886 6,002 2.277 
21,027 5,490 7,961 36,797 9,608 3,425 81 21 31 


E 8 11 37 
i High Speed Train 666,854 253,631 181,388] 966,939 367,765 263,013] 1,166,995 443,854 _317,4299] 2.645 1,007 721| 4373] 3,835 1,460 1,045 4,629 1,762 1,261 | 7,652 
=z 


EBA 


64 
62 

9 
39 
30 

7 
22 
59 
23 
12 
36 
68 
44 
7 
50 
24 
86 
29 
54 
32 
50 
33 
21 
39 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
TOTAL] 20] 20] 40) 


Prepared by SSX Team: cd - 2/4/14 _---—- FOR PLANNING PURPOSES ONLY — 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Table B-2 Amtrak-Approved SSX Project 2035 Horizon Year Ridership Summary (November 2013 Update), 
Eastbound/Northbound Trains 


PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Arriving from Eastbound / Northbound Trains at South, Back Bay and Route 128 Stations 


Adjusted Weekday Service | 2035 Est. Low Growth= 1.45 | 2035 Est. High Growth= 1.75 
Y New Up Flan 1 d |__ Avg. Wkdy Offs] Total | Avg. Wkdy Offs] Tota 
| route [Traine Teine| Trang ||| BOS BBY RTE] Aug. [BOS BBY RTE] Ag. 
178 148 


19,764 7,836 9,089 9,458 10,970 
23,499 9,438 - 11,391 - 
84,575 31,333 3,781 37,816 4,563 
21,841 8,809 r 10,632 
24,020 9,451 iF 11,407 
16,868 6,923 t 8,355 
25,846 10,130 a 12,225 
10,238 4,408 5,320 
47,405 15,021 f 18,129 
27,671 10,808 2 13,044 
8,580 3,779 4,561 
25,846 10,130 f 12,225 
49,028 17,654 Al 21,307 
6,094 2,836 ' 3,423 
24,020 9,451 p 11,407 9,852 
8,580 3,779 4,561 a 
24,020 8,773 i ; 10,589 10,872 
54,725 21,321 A 25,733 14,204 
24,020 8,773 , 10,589 11,892 
10,238 4,408 5,320 - 
24,020 8,773 i 10,589 13,932 
45,674 18,063 K 21,800 13,131 
11,895 5,037 6,079 = 
25,846 9,451 i 11,407 15,972 
45,779 14,941 & 18,033 17,102 
14,382 5,980 7217 = 
27,671 10,808 k 13,044 21,073 
6,923 3,151 3,802 
6,923 3,151 F 3,802 
29,496 11,486 13,862 
33,435 10,741 12,963 
8,580 3,779 4,561 
29,496 12,164 A 14,681 
13,224 19,175 3,752 4,528 
3,631 i 5,265 2,522 3,044 
20,342 F i 29,496 12,164 ] 14,681 
19,174 i 4 27,803 9,531 11,503 
3,631 §,265 2,522 3,044 
19,083 fs ; 27,671 12,164 14,681 
2,522 ch 3,044 - 


2 7 a 25 A 
High Speed Train ; 367,765 263,013] 1,166,994 443,854 317.4299] 2.649 1,008 721 3,842 1,462 1,046] 6,349] 4.637 1,764 1,262] 7.663] 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional —_ Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
Note 4: Eastbound constructed baseline total riders adjusted to equal westbound total riders BOS= 201 BBY= 438 RTE= 383 


Prepared by SSX Team: cd - 2/4/14 __----- FOR PLANNING PURPOSES ONLY -—- 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Exhibit C Inland Route Ridership Calculations 
(November 2013 Update) 
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Inland Route Ridership Calculations (November 2013 Update) 


1. Assume Inland Regional service elasticity equals 0.34, based on the Amtrak travel demand 
model as reported in the New Haven-Hartford-Springfield Rail Project Service Development 
Plan for Amtrak Regional service (March 2011). 


2. Calculate estimated start-up ridership for the proposed operating plan (November 2013 
Update) with increased Inland Regional service from 13 to 16 round trips a day, based on the 
elasticity in Step 1 and previously prepared Amtrak ridership projection for SSX 
(September 2013). Midpoint Arc Elasticity (h) = (Q2-Q1)(FI+F2) / (F2-F1)(Q1+Q2) 


Ridership 1 Ridership 2 Frequency 1(RTs) Frequency 2(RTs) Service Elasticity 
293,931 315,361 13 16 0.34 


3. Calculate the South Station/Back Bay (BOS/BBY) demand split using FY 2012 actual 
percentage splits. (Amtrak's September 2013 ridership projections were also based on FY 2012 
actual splits.) 


Assignment of Inland Route Ridership to BOS and BBY stations 


| = ~—~—~———s«sY| Using Current BOS / BBY Demand Split 
72.5% 228,637 


27.5% 86,724 
InlandRte] 315,361 


4. Assign trains from the operating plan (November 2013 Update) to time slots. Please refer to 
the "Time Slot" and "Train No." columns in Tables C-1 and C-2. 


5. Adjust the previously prepared Inland Route service demand curves (September 2013, see 
Tables A-5 and A-6 in Exhibit A) as necessary to assign demand percentages to all time periods 
associated with train departures/arrivals. Demand percentage adjustments are indicated in bold 
in the "Percent" column of Tables C-1 and C-2. 


6. Calculate ridership by train based on the demand splits (Step 3) and the adjusted demand curves 
(Step 5). Westbound and eastbound ridership results by train are calculated below in 
Tables C-1 and C-2. 
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Inland Route Ridership Calculations (November 2013 Update) Con’t. 


Table C-1 Distribution of Westbound Inland Route Riders by Time of Day 
(November 2013 Update) 


Time Slot Percent BOS BBY 
Ee) eae 


a 
ee 

5501 
es ee ee 


es 
5,716 2,168 
8,002 3,035 


10.860 4.119 


Inland Rte (One 
half of trips 


Note: BOS = South Station, BBY = Back Bay. Demand percentage adjustments are indicated in bold in the "Percent" column. 


Table C-2 Distribution of Eastbound Inland Route Riders by Time of Day 
(November 2013 Update) 


Time Slot BBY Train No. 


| Train No._| 
| Allocation! FS 4a-5a fH | =a 
| Arriving | a -Gat OH | | 
| Trains | a 7a OH | eS 
6,071 
po Ba af 18.0% | 14,861 | 5,637 
po 10a 10.0% | 11,432 4,336 
po atta 60% | 859 2,602 
po tap | 0% | —_e 
pope tp | 50% | 716 2,168 | 5506 | 
po tp 2p 85% | 4001 1,518 
po Bp 5% | 716 2.168 
po 4p 0% | ee 
po 4p 6% | 859 2,602 
po Bp | 70% | 8,002 3,035 
po Fp 8% | 9,717 3,686 
pop 7330p | 4% | 4573 | 1,734 
po 7380p Bp | 4% | 4573 | 1,734 
po BI | 50% | 716 2,168 
po 9:30 | 80% | 3.430 1,301 
po 9380p -10p | 8% | 3430 1,301 
po 10p-tip | 80% | 3.430 1,301 
po ttp-t2a ft 0% | ee 

P| 


Inland Rte (One 
half of trips) 100.0% 114,318 43,362 


Note: BOS = South Station, BBY = Back Bay. Demand percentage adjustments are indicated in bold in the "Percent" column. 
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Exhibit D Acela Ridership Calculations 
(November 2013 Update) 
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Acela Ridership Calculations (November 2013 Update) 


1. Assume Acela service elasticity equals 0.35, based on the Amtrak travel demand model as reported in the New Haven-Hartford- 
Springfield Rail Project Service Development Plan for Amtrak Acela service (March 2011). 


2. Calculate total Baseline Acela ridership by station for the proposed operating plan (November 2013 Update) with increased Acela 
service from 10 to 14 roundtrips a day, based on the elasticity in Step 1 and FY 2012 Acela ridership. Midpoint Arc Elasticity (h) = 


(Q2-Q1)(F1+F2) / (F2-F1)(Q1+Q2) 


Baseline Acela Ridership at South Station (Westbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


213,744 


240,226 


10 


14 


0.35 


Baseline Acela Ridership at So 


uth Station (Eastbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


224,007 


251,760 


10 


14 


0.35 


Baseline Acela Ridership at Ba 


ck Bay (Westbound) 


Ridership 1 Ridership 2 | Frequency 1 | Frequency 2 | Service Elasticity 
85,565 96,166 10 14 0.35 

Baseline Acela Ridership at Back Bay (Eastbound) 
Ridership 1 | Ridership 2 | Frequency 1 | Frequency 2 | Service Elasticity 
83,227 93,538 10 14 0.35 


Baseline Acela Ridership at Route 128 (Westbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


108,204 


121,610 


10 


14 


0.35 


Baseline Acela Ridership at Route 128 (Eastbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


103,731 


116,583 


10 


14 


0.35 


3. Estimate the proposed Baseline demand distribution by station based on existing demand distribution trends and proposed new 
service slots. Refer to the "Existing Demand Distribution" and "Proposed Baseline Demand Distribution" columns in Tables D-1 
and D-2. 
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4. Calculate projected ridership by train based on the total ridership by station (Step 2) and the estimated demand distributions (Step 
3). Westbound and eastbound ridership results by train are calculated in the "Estimated Baseline Ridership - All Trains" columns in 
Tables D-1 and D-2. 


Table D-1_ _ Ridership and Demand Distribution for Westbound Acela Riders by Train (November 2013 Update) 


Existing (FY 2012) Demand Proposed Baseline Demand Estimated Baseline Ridership 
11/13 Op Existing (FY 2012) Ridership Distribution Distribution All Trains 

Plan Train # BOS BBY RTE BOS BBY RTE BOS BBY RTE BOS BBY RTE 
3151 6,909 3,203 11,845 3.2% 3.7% 10.9% 3.0% 3.5% 11.0% 7,207 3,366 13,377 

3153 13,242 5,955 18,993 6.2% 7.0% 17.6% 4.5% 6.5% 13.5% 10,810 6,251 16,417 

3155 22,141 9,877 20,540 10.4% 11.5% 19.0% 6.0% 8.0% 14.5% 14,414 7,693 17,633 

3157 - - - - - - 7.0% 8.5% 12.0% 16,816 8,174 14,593 

3159 23,676 9,782 13,942 11.1% 11.4% 12.9% 7.5% 8.0% 9.5% 18,017 7,693 11,553 

3161 - - - - - - 7.0% 7.0% 7.0% 16,816 6,732 8,513 

3163 21,360 8,317 9,169 10.0% 9.7% 8.5% 6.0% 5.5% 5.0% 14,414 5,289 6,081 

3165 17,346 6,739 6,172 8.1% 7.9% 5.7% 5.0% 4.0% 3.0% 12,011 3,847 3,648 

3167 23,466 9,056 8,500 11.0% 10.6% 7.9% 7.0% 6.5% 5.0% 16,816 6,251 6,081 

3169 - - - - - - 9.0% 8.0% 5.5% 21,620 7,693 6,689 

3171 30,432 11,141 8,523 14.2% 13.0% 7.9% 11.0% 9.0% 5.0% 26,425 8,655 6,081 

3173 29,212 11,232 6,249 13.7% 13.1% 5.8% 10.5% 9.5% 4.0% 25,224 9,136 4,864 

3175 25,960 10,263 4,271 12.1% 12.0% 3.9% 9.0% 9.0% 3.0% 21,620 8,655 3,648 

3197 - - - - - - 7.5% 7.0% 2.0% 18,017 6,732 2,432 
SUM 213,744 85,565 108,204 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 240,226 96,166 121,610 

Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Table D-2__ Ridership and Demand Distribution for Eastbound Acela Riders by Train (November 2013 Update) 


Existing (FY 2012) Demand Proposed Baseline Demand Estimated Baseline Ridership 
11/13 Op Existing (FY 2012) Ridership Distribution Distribution All Trains 
Plan Train # BOS BBY RTE BOS BBY RTE BOS BBY RTE BOS BBY RTE 
3190 24,149 8,794 3,798 10.8% 10.6% 3.7% 6.5% 6.5% 2.5% 16,364 6,080 2,915 
3192 - - - - - - 7.0% 7.0% 3.0% 17,623 6,548 3,497 
3150 26,344 9,772 5,878 11.8% 11.7% 5.7% 7.5% 7.5% 3.5% 18,882 7,015 4,080 
3152 - - - - 2 - 7.0% 7.0% 4.0% 17,623 6,548 4,663 
3154 23,639 8,911 7,215 10.6% 10.7% 7.0% 6.5% 6.5% 4.5% 16,364 6,080 5,246 
3156 - - - - - - 6.5% 6.0% 5.0% 16,364 5,612 5,829 
3158 23,241 7,905 8,147 10.4% 9.5% 7.9% 6.5% 6.0% 5.5% 16,364 5,612 6,412 
3160 22,513 8,162 9,271 10.1% 9.8% 8.9% 6.5% 6.0% 6.5% 16,364 5,612 7,578 
3162 - - - : 7 = 7.0% 6.5% 7.5% 17,623 6,080 8,744 
3164 24,040 9,161 16,256 10.7% 11.0% 15.7% 7.5% 7.5% 10.0% 18,882 7,015 11,658 
3166 21,397 7,753 14,257 9.6% 9.3% 13.7% 8.0% 8.0% 12.5% 20,141 7,483 14,573 
3168 21,326 7,811 14,569 9.5% 9.4% 14.0% 8.0% 8.5% 13.0% 20,141 7,951 15,156 
3170 19,932 7,907 14,041 8.9% 9.5% 13.5% 8.0% 8.5% 13.0% 20,141 7,951 15,156 
3172 17,426 7,051 10,299 7.8% 8.5% 9.9% 7.5% 8.5% 9.5% 18,882 7,951 11,075 
SUM 224,007 83,227 103,731 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 251,760 93,538 116,583 
Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Attachment H_ Transportation Analysis Zone (TAZ) Subareas 
Surrounding South Station 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Region Metropolitan Planning Organization 


MEMORANDUM 


DATE December 3, 2013 
TO Matt Ciborowski, MassDOT 

Kristine Wickham-Zimmerman, Joseph Wanat, and Caroline Ducas, VHB 
FROM Bruce Kaplan and Ying Bao 

CTPS Staff 


RE Methodology for Interpolating Modeling Results for Year 2025 


In lieu of performing model runs for the year 2025 for the South Station 
Expansion project, CTPS was requested to suggest a methodology for using 
the existing model outputs from the base year (2009/2010) model run and 2035 
model runs to derive forecasts for 2025. 


The future year 2025 roadway and transit networks are relatively similar to 
those in the 2035 horizon year, thus no major discrepancies between the 2035 
results and any 2025 results are anticipated as a result of network changes. All 
of the MPO’s programmed transit projects (including South Coast Rail) and the 
majority of programmed roadway projects are scheduled to be completed by 
2025. Only four programmed highway projects (listed below) are scheduled to 
be completed between 2025 and 2035. However, none of them are located in 
the immediate South Station study area. 


. Route 126/Route 135 Grade Separation — Framingham 
. I-93/Route 3 (Braintree Split) — Braintree 
° I-93/I-95 Interchange — Reading, Woburn 


. Route 1 Improvements — Malden, Revere, Saugus 


One way of accounting for the growth in transit boardings, alightings, and 
transfers, as well as roadway volumes for 2025 is to use the associated growth 
rates in employment and households as a proxy. Table 1 on the next page 
shows the total household, population, and employment by year within 101 
communities of MAPC region. 


State Transportation Building - Ten Park Plaza, Suite 2150 - Boston, MA 02116-3968 - (617) 973-7100 - Fax (617) 973-8855 - TTY (617) 973-7089 - ctps@ctps.org 
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TABLE 1 
Household, Population and Employment in MAPC Region 


December 3, 2013 


Year 


Household 


Population 


Employment 


2009 
2020 
2025 
2030 
2035 


1,282,858 
1,359,446 
1,398,359 
1,437,272 
1,464,349 


3,139,718 
3,294,000 
3,353,500 
3,413,000 
3,475,000 


1,810,686 
1,921,000 
1,926,500 
1,932,000 
1,937,000 


As Table 1 shows, approximately 93% of the employment growth and 
approximately 63% of the household growth, in the 101 MAPC communities, 
from 2009 to 2035, occurs by 2025. Both of these growth percentages are 
higher than the growth percentage derived by a direct linear interpolation. 
Therefore, CTPS recommends applying a factor of 78% (the average between 
the two aforementioned growth percentages) to the projected growth between 
the 2009 and 2035 results to estimate forecasts for 2025 transit boardings, 
alightings, transfers, and roadway volumes. 
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Attachment J Final SSX Ridership Results 


e = ©Final Amtrak Projections 

e Final Pedestrian Transfer Matrices 

e Final Geographic Distribution of Ridership To/From Surrounding 
Neighborhoods 

e Final Ridership Summaries 
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PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Boarding Westbound / Southbound Trains from South, Back Bay and Route 128 Stations 


|__Agjusted Weekday Service|] | Schedule Frequency _[_FY'12 Constructed Baseline [ 2035 Low Growih= 145 [| 2035High Growh= 1.75 _]] BaselineiNo Growth = 
FY13 | New | 11/13 Op Plan || Train Depart Days | _ Annual Weekday Ons | ~——s Annual Weekday Ons__fi| ls Avg. Wkdy Ons Total Avg. Wkdy Ons Total 

Route | Trains Trains] Train BOS Run_| "60s _BBY___RTE_| 60S BBY _RTE_| BOS BBY RTE || BOs _ [Bos BBY RTE] Avg. 
HST 7,207 3,366 13,377 10,450 4,880 19,397 12,612 5,890 23,410 
NREG 4,001 1,518 - 5,802 2,201 - 7,002 2,656 - 
REG 14,479 5,035 9,044 20,995 7,301 13,114 25,338 8,811 15,827 
HST 10,810 6,251 16,417 15,675 9,064 23,805 18,918 10,939 28,730 
Inland REG 8,574 3,252 - 12,432 4,716 - 15,004 5,691 - 
HST 14,414 7,693 17,633 20,900 11,155 25,569 25,224 13,463 30,859 
Inland NREG 7,431 2,819 - 10,775 4,087 - 13,004 4,932 - 
Shore L. HST 16,816 8,174 14,593 24,383 11,852 21,160 29,428 14,305 25,538 
REG 31,015 12,001 12,752 44,972 17,401 18,490 54,276 21,002 22,316 
Inland NREG 6,288 2,385 - 9,117 3,458 - 11,003 4,174 - 
HST 18,017 7,693 11,553 26,125 11,155 16,752 31,530 13,463 20,218 
Inland NREG 5,144 1,951 - 7,459 2,829 - 9,003 3,415 - 
REG 6,081 2,296 2,098 8,817 3,329 3,042 10,642 4,018 3,672 
21,614 8,488 6,791 31,340 12,308 9,847 37,825 14,854 11,884 
Inland REG 4,001 1,518 - 5,802 2,201 - 7,002 2,656 - 
Shore L. HST 16,816 6,732 8,513 24,383 9,761 12,343 29,428 11,780 14,897 
HST 14,414 5,289 6,081 20,900 7,669 8,817 25,224 9,256 10,641 
Inland NREG 3,430 1,301 4,973 1,886 - 6,002 ALENT! - 
Inland LD 15,349 3,939 22,256 5,712 - 26,861 6,893 - 
REG 30,040 10,190 43,558 14,776 10,259 52,570 17,833 12,381 
HST 12,011 3,847 17,416 5,578 5,290 21,020 6,732 6,385 
NREG 5,716 2,168 8,288 3,144 - 10,003 3,794 - 
HST 16,816 6,251 24,383 9,064 8,817 29,428 10,939 10,641 
REG 32,640 11,904 47,328 17,261 9,695 57,120 20,832 11,701 
Shore L. HST 21,620 7,693 31,349 11,155 9,698 37,836 13,463 11,705 
Inland NREG 8,002 3,035 11,603 4,401 - 14,004 5,312 - 
HST 26,425 8,655 38,316 12,550 8,817 46,244 15,146 10,641 
Inland NREG 10,860 4,119 15,747 5,973 - 19,005 7,209 - 
REG 40,003 14,941 58,004 21,664 7,866 70,005 26,147 9,494 
Inland REG 13,147 4,987 19,063 7,231 - 23,007 8,727 - 
HST 25,224 9,136 36,574 13,247 7,053 44,142 15,988 8,513 
Inland NREG 14,861 5,637 21,549 8,174 - 26,007 9,865 - 
HST 21,620 8,655 31,349 12,550 5,290 37,836 15,146 6,385 
REG 58,054 23,046 84,178 33,417 6,334 101,595 40,331 7,644 
Inland EE PrAlne 3,686 14,090 5,344 - 17,005 6,450 - 
Shore L. 18,017 6,732 26,125 9,761 3,527 31,530 11,780 4,256 
Inland 5,716 2,168 8,288 3,144 - 10,003 3,794 - 
42,008 16,773 60,912 24,321 5,194 73,514 29,353 6,269 
Inland 4,001 1,518 5,802 2,201 - 7,002 2,656 - 
Inland 3,430 1,301 4,973 1,886 - 6,002 PLOT (TE - 
21,027 5,490 30,489 7,961 2,838 36,797 9,608 3,425 


High Speed Train 666,854 253,631 181,388 966,939 367,765 263,013 | 1,166,995 443,854 317,429 || 2,645 3,835 1,460 1,045 


Regional Service 

Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 

New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 


Prepared by SSX Team: cd - 2/4/14 FOR PLANNING PURPOSES ONLY 
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Final SSX Ridership Results 


PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Al g from Eastbound / Northbound Trains at South, Back Bay and Route 128 Stations 


Adjusted Weekday Service Schedule / Frequency FY '12 Constructed Baseline 2035 Low Growth = 1.45 2035 High Growth = 1.75 Baseline/No Growth = A 2035 Est. Low Growth= 1.45 [2035 Est. High Growth= 1.75 


I 
FY13 | New | 11/13 Op Plan Arrive Days Annual Weekday Offs Annual Weekday Offs Annual Weekday Offs || Avg. Wkdy Offs Total Avg. Wkdy Offs Total Avg. Wkdy Offs Total 
] B Avg. BB Avg. 


BOS YY RTE 

248 13,630 5,404 6,268 19,764 7,836 9,089 23,853 9,458 10,970 7 96 38 44 
Inland 252 16,206 6,509 - 23,499 9,438 - 28,360 11,391 - 93 37 113 45 
252 58,327 21,609 2,607 84,575 31,333 3,781 102,073 37,816 4,563 336 124 405 150 
Inland 252 15,063 6,075 21,841 8,809 - 26,360 10,632 - 35 105 42 
251 16,566 6,518 24,020 9,451 4,782 28,990 11,407 5,771 38 115 45 

Inland 252 11,633 4,775 16,868 6,923 - 20,358 8,355 - 21 81 33 
Shore L. 252 17,825 6,986 Y 25,846 10,130 5,627 31,193 12,225 6,791 40 124 49 

Inland 252 7,061 3,040 10,238 4,408 - 12,356 5,320 - 17 49 21 
252 32,693 10,359 x 47,405 15,021 4,403 57,213 18,129 5,314 60 227 72 
246 19,083 7,454 27,671 10,808 6,472 33,396 13,044 7,812 44 136 53 

Inland 252 5,917 2,606 8,580 S779) - 10,355 4,561 - 15 41 18 
Shore L. 252 17,825 6,986 i 25,846 10,130 7,318 31,193 12,225 8,832 40 124 49 
251 33,812 12,175 5 49,028 17,654 7,575 59,172 21,307 9,143 70 236 85 
Inland 252 4,203 1,956 6,094 2,836 - 7,354 3,423 - 11 29 14 
252 16,566 6,518 24,020 9,451 8,163 28,990 11,407 9,852 38 115 45 

Inland 252 SOE 2,606 8,580 3,779 - 10,355 4,561 - nS; 41 18 
Shore L. 252 16,566 6,051 i 24,020 8,773 9,008 28,990 10,589 10,872 35 115 42 
252 37,741 14,704 54,725 21,321 11,769 66,047 25,733 14,204 85 262 102 
252 16,566 6,051 24,020 8,773 9,853 28,990 10,589 11,892 35 115 42 
Inland 252 7,061 3,040 10,238 4,408 - 12,356 5,320 - 17 49 21 
247 16,566 6,051 : 24,020 8,773 11,544 28,990 10,589 13,932 36 117 43 
252 31,499 12,457 45,674 18,063 10,880 55,124 21,800 13,131 72 219 87 

Inland 252 8,204 3,474 11,895 5,037 - 14,356 6,079 - 20 57 24 
Shore L. 252 17,825 6,518 i 25,846 9,451 13,234 31,193 11,407 15,972 38 124 45 
252 31,571 10,304 , 45,779 14,941 14,170 55,250 18,033 17,102 59 219 72 
Inland 252 9,918 4,124 14,382 5,980 - 17,357 7,217 - 24 69 29 
252 19,083 7,454 12,042 27,671 10,808 17,460 33,396 13,044 21,073 43 133 52 
Inland 252 4,774 Pate) - 6,923 Ce - 8,355 3,802 - 13 ee) 15) 
Inland 252 4,774 Pate - 6,923 Sil - 8,355 3,802 - 13 ee) 5) 
252 20,342 7,921 14,956 29,496 11,486 21,687 35,599 13,862 26,173 46 55 
252 23,058 7,407 8,813 33,435 10,741 12,779 40,352 12,963 15,423 43 51 
Inland 252 SOs 2,606 - 8,580 aaio) - 10,355 4,561 - i 
252 20,342 8,389 15,539 29,496 12,164 22,532 35,599 14,681 27,193 48 58 
Inland 260 13,224 2,587 - 1975) 3,752 - 23,143 4,528 - 14 17 
Inland 252 3,631 1,739 - 5,265 2,522 - 6,354. 3,044 - 10 12 
252 20,342 8,389 15,539 29,496 12,164 22,532 35,599 14,681 27,193 48 58 
252 19,174 6,573 8,096 27,803 9,531 11,740 33,555 11,503 14,169 38 46 
Inland 252 3,631 itso - 5,265 2,522 - 6,354 3,044 - 10 12 
252 19,083 8,389 11,459 27,671 12,164 16,615 33,396 14,681 20,053 48 58 
Inland i252 3,631 1,739 - 5,265 2,522 - 6,354 3,044 - 14 7 - 10 12 


High Speed Train 666,854 253,631 181,388 | 966,938 367,765 263,013 | 1,166,994 443,854 317,429 ] 2,649 1,008 721 4,379} 3,842 1,462 1,046] 6,349] 4,637 1,764 1,262] 7,663 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
Note 4: Eastbound constructed baseline total riders adjusted to equal westbound total riders 201 BBY= 438 RTE= 383 


Route | Trains | Trains Train # BO Run BOS BBY RTI BOS BBY RTE BOS BBY RTE BOS BBY RTE| Avg. Bos BY RTE 
80 32 3 
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Final SSX Ridership Results 


Base Year (2009-2010) Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


Commuter Rail 


Red Line 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


Red Line 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


Base Year (2009-2010) Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


Base Year (2009-2010) Transfer Activities in South Station 


Daily 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 101,244 
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Final SSX Ridership Results 


2025 True No-Build Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


Auto Pick Up/Drop Off 
(Kiss and Ride) de 11 13 0 


Private Shuttle 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


‘Commuter/Intercity 
Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2025 True No-Build Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


(Kiss and Ride) 


Parking 


Private Shuttle 11 


Walk Access 11,521 6,882 


To Mode Total 16,816 11,121 


Night (6 pm - 6 am) 


From/to 


Private Shuttle 


Walk Access 
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Final SSX Ridership Results 


2025 True No-Build Transfer Activities in South Station 


Daily 


MBTA Bus 


(Commuter/Intercity 
Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 18,234 


42,516 


To Mode Total 26,991 | 34,165 
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1,599 


| 125,738 
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Final SSX Ridership Results 


2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 

Red Line 

Silver Line 

Taxi 

MBTA Bus 
‘Commuter/Intercity Bus 
AMTRAK 

Auto Pick Up/Drop Off 
(Kiss and Ride) 
Parking 

Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


= \ ¢ & s x / o Fo 

& Sige ge ry & 
From/to an?) & 
‘Commuter Rail 172 670 152 5 33 25 27 5 5 802 1,896 
Red Line 4,327 0 1,237 8 180 553 234 10 30 1,171 7,751 
Silver Line 1,384 2,706 0 0 49 54 51 0 46 392 4,683 
Taxi 4 5 i} ie} i} 49 92 ie} i} 5 154 
MBTA Bus 216 253 35 i} 46 163 i} i} i} 351 1,065 
‘Commuter/Intercity Bus 80 518 15 56 60 30 13 33 2 182 989 
AMTRAK 84 227 23 152 i} 20 i} 16 18 263 803 
Auto Pick Up/Drop Off 
(Kiss and Ride) 33 7 6 i} i} 65 14 i} i} 10 135 
Parking 2 4 i} i} i} i} 3 i} i} 4 13 
Private Shuttle 23 11 i} i} i} 6 6 i?) i} i} 47 
Walk Access 14,827 6,717 644 149 150 1,403 864 32 105 0 24,891 
To Mode Total 21,153 11,118 2,111 369 519 2,368 1,303 97 207 3,179 42,426 


Night (6 pm - 6 am) 


From/to 


October 
Page 10 


Walk Access 


To Mode Total 


2014 
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Massachusetts Department of Transportation 


Final SSX Ridership Results 


2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


Daily 


From/to 


Commuter Rail 


Red Line 


Silver Line 


Taxi 


MBTA Bus 


‘Commuter/Intercity Bus 


Private Shuttle 


Walk Access 47,605 


To Mode Total 139,880 
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Final SSX Ridership Results 


2025 Minimum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter Rail 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2025 Minimum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


Walk Access 


Night (6 pm - 6 am) 


From/to 
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Final SSX Ridership Results 


2025 Minimum Land Use Alternative Transfer Activities in South Station 


Daily 


7 


MBTA Bus 


29 


607 


0 


213 


975 


502 


44 


0 


55 


19 


0 


‘Commuter/Intercity 


Private Shuttle 


Walk Access 23,220 16,528 


48,059 


To Mode Total 33,423 | 35,139 
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Final SSX Ridership Results 


2025 Maximum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


MBTA Bus 
‘Commuter/Intercity 


Private Shuttle 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


‘Commuter/Intercity 
Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2025 Maximum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


Private Shuttle 


Walk Access 


To Mode Total 8,153 
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Final SSX Ridership Results 


2025 Maximum Land Use Alternative Transfer Activities in South Station 


Daily 


MBTA Bus 
‘Commuter/Intercity 


Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 49,829 


To Mode Total 144,259 
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Final SSX Ridership Results 


2035 True No-Build Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


‘Commuter/Intercity Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 
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Final SSX Ridership Results 


2035 True No-Build Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


‘Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 
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Final SSX Ridership Results 


2035 True No-Build Transfer Activities in South Station 


Daily 


© 
N 


b 
b 
oy 


‘Commuter/Intercity Bus 


ae 
a 
in] 
ale 
| 
no] 
i=) 
g 
io} 
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fe} 
3 
wo 
Ww 


(Kiss and Ride) 


NI 
“I 


U0 
Py 
= 
= 
5 

a 
co 


Private Shuttle 


338 3,150 1,408 169 


a |= 

ah 
= Lom 
a |F 
© ° 
a |o 

a 
Sg a 
ER 


1,694 | 6,730 | 2,749 | 556 | 304 | [ees 
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Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 
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Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


Daily 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


25,195 16,666 


fo) 
io) 


To Mode Total 36,628 | 37,201 


South Station Expansion 
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1,463 | 1,698 | 6,650 | 4,629 | 596 | 319 | 77 | 48,406 


ge 150,777 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


Daily 


From/to 


‘Commuter Rail 

Red Line 

Silver Line 

Taxi 

MBTA Bus 
‘Commuter/Intercity Bus 
AMTRAK 

Auto Pick Up/Drop Off 
(Kiss and Ride) 
Parking 

Private Shuttle 


Walk Access 51,059 


To Mode Total 151,859 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


Commuter Rail 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 3,178 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 8,954 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


Daily 


To Mode Total 51,445 | 156,391 
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Final SSX Ridership Results 


Summary of Boardings/Alightings from Nearby TAZ 


1. Base Year (2009) 
Average of Daily Boardings & Alightings at South Station 


Average of AM Boardings & PM Alightings at South Station 


Average of PM Boardings & AM Alightings at South Station 


TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 210 4,700 3,920 8,830 North 0 160 40 200 North 60 3,080 3,060 6,200 
South 90 890 400 1,380 South 50 40 (0) 90 South 30 240 310 580 
East 0 5,460 1,110 6,570 East (¢) 340 60 400 East 0 1,850 800 2,650 
West 200 2,250 2,440 4,890 West 70 100 40 210 West 60 1,220 1,880 3,160 
Totals 500 13,300 7,870 21,670 _—‘Totals 120 640 140 900 ‘Totals 150 6,390 6,050 12,590 
2. 2025 True No Build 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 360 5,390 4,590 10,340 North 10 150 50 210 North 110 3,250 3,420 6,780 
South 350 1,020 710 2,080 South 110 60 20 190 South 100 250 510 860 
East 0 6,260 2,720 8,980 East (0) 570 290 860 East 0 1,940 1,630 3,570 
West 530 2,570 2,880 5,980 West 120 110 60 290 West 190 1,290 2,100 3,580 
Totals 1,240 15,240 10,900 27,380 ‘Totals 240 890 420 1,550 =‘ Totals 400 6,730 7,660 14,790 
3. 2025 Transit Improvements Only 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 400 5,140 5,890 11,430 North 10 140 60 210 North 110 3,060 4,470 7,640 
South 390 1,010 900 2,300 South 100 60 20 180 South 100 260 650 1,010 
East 0 6,220 3,590 9,810 East 0 540 330 870 East 0 2,080 2,200 4,280 
West 610 2,450 3,690 6,750 West 100 100 70 270 West 190 1,200 2,720 4,110 
Totals 1,400 14,820 14,070 30,290 _‘ Totals 210 840 480 1,530 =‘ Totals 400 6,600 10,040 17,040 
4. 2025 Maximum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 410 5,430 6,040 11,880 North 10 150 60 220 North 110 3,160 4,570 7,840 
South 400 1,050 920 2,370 South 120 60 30 210 South 110 260 670 1,040 
East 0 6,610 3,720 10,330 East (0) 610 330 940 East 0 2,170 2,250 4,420 
West 630 2,590 3,780 7,000 West 120 120 70 310 West 210 1,240 2,780 4,230 
Totals 1,440 15,680 14,460 31,580 ‘Totals 250 940 490 1,680 Totals 430 6,830 10,270 17,530 
5. 2025 Minimum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 410 5,400 5,990 11,800 North 10 140 50 200 North 110 3,120 4,530 7,760 
South 390 1,040 910 2,340 South 120 60 30 210 South 110 260 660 1,030 
East 0 6,500 3,680 10,180 East ie) 610 330 940 East 0) 2,150 2,230 4,380 
West 620 2,550 3,750 6,920 West 120 100 70 290 West 220 1,240 2,760 4,220 
Totals 1,420 15,490 14,330 31,240 _—‘ Totals 250 910 480 1,640 =‘ Totals 440 6,770 10,180 17,390 
Notes: 

1. TAZ Group: North: 14,15,55-60,66-8 


South: 20,81-3,115 
East: 135-7, 143-6 
West: 16-8, 64-5,70,76,77 


2. Boardings and alightings include Silver Line Gateway in all 2025 alternatives. 


3. The boardings and alightings include South Coast Rail in the 2025 Build alternatives. 


4. AMTRAK and Intercity Buses are not included in this ridership summary. 


5. Average Boardings & Alightings tables should be doubled to calculate total boardings plus alightings. 


6. Results are rounded to the nearest ten. As an artifact of rounding, column and row totals are +/- 10 the sum of individual column and row elements. 
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Summary of Boardings/Alightings from Nearby TAZ 


1. Base Year (2009) 


Average of Daily Boardings & Alightings at South Station 


Average of AM Boardings & PM Alightings at South Station 


Average of PM Boardings & AM Alightings at South Station 


Final SSX Ridership Results 


TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 210 4,700 3,920 8,830 North (0) 160 40 200 North 60 3,080 3,060 6,200 
South 90 890 400 1,380 South 50 40 (0) 90 South 30 240 310 580 
East 0 5,460 1,110 6,570 East (0) 340 60 400 East 0 1,850 800 2,650 
West 200 2,250 2,440 4,890 West 70 100 40 210 West 60 1,220 1,880 3,160 
Totals 500 13,300 7,870 21,670 _—‘ Totals 120 640 140 900 =‘ Totals 150 6,390 6,050 12,590 
2. 2035 True No Build 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 400 5,580 4,780 10,760 North 10 150 50 210 North 120 3,300 3,520 6,940 
South 420 1,060 800 2,280 South 130 70 30 230 South 120 250 570 940 
East 0 6,480 3,180 9,660 East 0 630 350 980 East 0 1,960 1,870 3,830 
West 620 2,660 3,010 6,290 West 130 110 70 310 West 230 1,310 2,160 3,700 
Totals 1,440 15,780 11,770 28,990 Totals 280 960 500 1,740 ‘Totals 460 6,820 8,120 15,400 
3. 2035 Transit Improvements Only 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 450 5,260 6,450 12,160 North 10 130 60 200 North 120 3,060 4,870 8,050 
South 480 1,040 1,040 2,560 South 110 60 30 200 South 120 260 750 1,130 
East 0 6,440 4,290 10,730 East 0 590 400 990 East 0 2,150 2,590 4,740 
West 730 2,510 4,040 7,280 West 110 100 80 290 West 230 1,200 2,960 4,390 
Totals 1,650 15,250 15,820 32,720 _—‘ Totals 230 880 570 1,680 =‘ Totals 460 6,670 11,170 18,300 
4. 2035 Maximum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 470 5,640 6,640 12,750 North 10 150 60 220 North 130 3,180 5,000 8,310 
South 490 1,100 1,070 2,660 South 140 70 40 250 South 130 270 770 1,170 
East 0 6,930 4,450 11,380 East (0) 680 410 1,090 East 0 2,260 2,660 4,920 
West 750 2,680 4,160 7,590 West 140 120 80 340 West 250 1,250 3,040 4,540 
Totals 1,710 16,350 16,320 34,380 ‘Totals 300 1,020 590 1,910 Totals 500 6,960 11,470 18,930 
5. 2035 Minimum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZGroup Silver Line Red Line CRR Totals 
North 460 5,600 6,580 12,640 North 10 140 50 200 North 130 3,130 4,950 8,210 
South 480 1,080 1,060 2,620 South 140 70 40 250 South 130 270 760 1,160 
East 0 6,790 4,410 11,200 East (¢) 680 410 1,090 East 0 2,230 2,630 4,860 
West 740 2,630 4,120 7,490 West 140 100 80 320 West 260 1,240 3,010 4,510 
Totals 1,680 16,100 16,170 33,950 ‘Totals 300 990 580 1,860 =‘ Totals 510 6,870 11,350 18,740 
Notes: 

1. TAZ Group: North: 14,15,55-60,66-8 


South: 20,81-3,115 
East: 135-7, 143-6 
West: 16-8, 64-5,70,76,77 
2. Boardings and alightings include Silver Line Gateway in all 2035 alternatives. 
3. The boardings and alightings include South Coast Rail in the 2035 Build alternatives. 
4. AMTRAK and Intercity Buses are not included in this ridership summary. 
5. Average Boardings & Alightings tables should be doubled to calculate total boardings plus alightings. 
6. Results are rounded to the nearest ten. As an artifact of rounding, column and row totals are +/- 10 the sum of individual column and row elements. 
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Final SSX Ridership Results 


South Station Expansion 
Summary of Transit Ridership - Part 1 


1. South Side Commuter Rail Ridership - all South Side Commuter Rail Stations 


Scenario AM MD PM NT Daily 
Base Year (2009) 28,720 5,710 26,200 5,200 65,830 
2025 True No-Build 33,780 9,160 32,550 8,190 83,680 
2025 Transportation Improvement Only $ 36,360 9,680 34,910 8,900 89,850 
2025 Maximum Land Use * 37,420 9,930 35,960 9,190 92,500 
2025 Minimum Land Use * 36,920 9,790 35,490 9,010 91,210 
Notes: 


1. The ridership summary includes South Coast Rail in the Transportation Improvement Only alternative, 


the Minimum Land Use alternative and the Maximum Land Use alternative. 
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South Station Expansion 


E. Summary of Transit Ridership - Part 2 


2. Boardings at South Station 
Base Year (2009) 

Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2025 True No-Build 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2025 Transportation Improvement Only 


Transit Mode 
Commuter Rail 
Red Line 
Silver Line 

Bus 


Total 


2025 Maximum Land Use * 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Max LU - TIO) 
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AM 
738 
4,742 
3,080 
401 
8,961 


AM 
1,360 
6,473 
3,946 

531 

12,310 


AM 
1,542 
7,027 
4,055 

537 

13,161 


AM 
1,585 
7,197 
4,125 

561 

13,468 

307 


MD 
1,356 
4,913 
2,330 

353 
8,952 


MD 
2,304 
7,172 
3,992 

353 

13,821 


MD 
2,685 
7,462 
4,016 

348 

14,511 


MD 
2,777 
7,667 
4,102 

354 

14,900 

389 


PM 
14,378 
9,844 
1,113 
335 
25,670 


PM 
16,816 
11,121 

2,104 

516 

30,557 


PM 
21,153 
11,118 

2,111 

519 

34,901 


PM 
21,404 
11,400 

2,140 

581 
35,525 

624 


NT 
5,316 
7,699 

519 
173 
13,707 


NT 
6,510 
9,399 
1,578 

199 
17,686 


NT 
7,982 
9,394 
1,592 

199 
19,167 


NT 
8,153 
9,670 
1,614 

207 
19,644 
477 


Final SSX Ridership Results 


Daily 
21,788 
27,198 

7,042 
1,262 
57,290 


Daily 
26,990 
34,165 
11,620 

1,599 
74,374 


Daily 
33,362 
35,001 
11,774 

1,603 
81,740 


Daily 
33,919 
35,934 
11,981 

1,703 
83,537 

1,797 
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Final SSX Ridership Results 


2025 Minimum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 1,551 2,708 21,156 8,008 33,423 
Red Line 7,050 7,500 11,152 9,438 35,140 
Silver Line 4,063 4,031 2,112 1,592 11,798 
Bus 544 348 568 199 1,659 
Total 13,208 14,587 34,988 19,237 82,020 
Diff. (Min LU - TIO) 47 76 87 70 280 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 
South Station Expansion 


E. Summary of Transit Ridership - Part 2 Continued 


3. Alightings at South Station 
Base Year (2009) 


Transit Mode AM MD PM NT Daily 
Commuter Rail 15,457 3,208 590 701 19,956 
Red Line 10,429 8,428 5,711 2,485 27,053 
Silver Line 398 1,113 2,464 1,678 5,653 
Bus 348 289 938 103 1,678 
Total 26,632 13,038 9,703 4,967 54,340 


2025 True No-Build 


Transit Mode AM MD PM NT Daily 
Commuter Rail 18,272 4,037 1,692 1,538 25,539 
Red Line 11,828 10,699 7,315 4,246 34,088 
Silver Line 1,744 2,293 4,443 2,660 11,140 
Bus 483 348 1,054 120 2,005 
Total 32,327 17,377 14,504 8,564 72,772 


2025 Transportation Improvement Only 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,299 5,029 1,896 1,779 32,003 
Red Line 11,869 10,815 7,751 4,338 34,773 
Silver Line 1,732 2,287 4,683 2,703 11,405 
Bus 479 346 1,065 112 2,002 
Total 37,379 18,477 15,395 8,932 80,183 


2025 Maximum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,698 5,107 1,949 1,858 32,612 
Red Line 12,229 11,087 7,949 4,467 35,732 
Silver Line 1,766 2,334 4,748 2,751 11,599 
Bus 498 363 1,086 119 2,066 
Total 38,191 18,891 15,732 9,195 82,009 
Diff. (Max LU - TIO) 812 414 337 263 1,826 
South Station Expansion October 2014 
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Final SSX Ridership Results 


2025 Minimum Land Use 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,351 5,046 1,911 1,790 32,098 
Red Line 11,927 10,859 7,789 4,361 34,936 
Silver Line 1,743 2,293 4,689 2,706 11,431 
Bus 479 348 1,064 112 2,003 
Total 37,500 18,546 15,453 8,969 80,468 
Diff. (Min LU - TIO) 121 69 58 37 285 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 


South Station Expansion 
Summary of Transit Ridership - Part 1 


1. South Side Commuter Rail Ridership - all South Side Commuter Rail Stations 


Scenario AM MD PM NT Daily 
Base Year (2009) 28,720 5,710 26,200 5,200 65,830 
2035 True No-Build 35,210 10,130 34,340 9,030 88,710 
2035 Transportation Improvement Only : 38,510 10,800 37,370 9,940 96,620 
2035 Maximum Land Use * 39,880 11,120 38,710 10,320 100,030 
2035 Minimum Land Use * 39,230 10,940 38,110 10,090 98,370 
Notes: 


1. The ridership summary includes South Coast Rail in the Transportation Improvement Only alternative, 


the Minimum Land Use alternative and the Maximum Land Use alternative. 
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Final SSX Ridership Results 


South Station Expansion 


E. Summary of Transit Ridership - Part 2 


2. Boardings at South Station 
Base Year (2009) 

Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 True No-Build 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 Transportation Improvement Only 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 Maximum Land Use * 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Max LU - TIO) 
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AM 
738 
4,742 
3,080 
401 
8,961 


AM 
1,536 
6,961 
4,190 

568 

13,255 


AM 
1,769 
7,671 
4,330 

576 

14,346 


AM 
1,824 
7,889 
4,420 

606 

14,739 

393 


MD 
1,356 
4,913 
2,330 

353 
8,952 


MD 
2,572 
7,809 
4,461 

353 

15,195 


MD 
3,060 
8,181 
4,491 

347 

16,079 


MD 
3,178 
8,443 
4,602 

354 

16,577 

498 


PM 
14,378 
9,844 
1,113 
335 
25,670 


PM 
17,504 
11,481 

2,384 

568 

31,937 


PM 
23,064 
11,477 

2,393 

570 

37,504 


PM 
23,385 
11,839 

2,430 

650 
38,304 

800 


NT 
5,316 
7,699 

519 
173 
13,707 


NT 
6,847 
9,878 
1,877 

206 
18,808 


NT 
8,734 
9,872 
1,895 

206 
20,707 


NT 
8,954 
10,226 
1,922 
217 
21,319 
612 
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Daily 
21,788 
27,198 

7,042 
1,262 
57,290 


Daily 
28,459 
36,129 
12,912 

1,695 
79,195 


Daily 
36,627 
37,201 
13,109 

1,699 
88,636 


Daily 
37,341 
38,397 
13,374 

1,827 
90,939 

2,303 


Final SSX Ridership Results 


2035 Minimum Land Use 


Transit Mode AM MD PM NT Daily 
Commuter Rail 1,780 3,090 23,068 8,768 36,706 
Red Line 7,701 8,229 11,520 9,929 37,379 
Silver Line 4,340 4,510 2,394 1,894 13,138 
Bus 584 347 634 207 1,772 
Total 14,405 16,176 37,616 20,798 88,995 
Diff. (Min LU - TIO) 59 97 112 91 359 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 


South Station Expansion 
E. Summary of Transit Ridership - Part 2 Continued 


3. Alightings at South Station 
Base Year (2009) 


Transit Mode AM MD PM NT Daily 
Commuter Rail 15,457 3,208 590 701 19,956 
Red Line 10,429 8,428 5,711 2,485 27,053 
Silver Line 398 1,113 2,464 1,678 5,653 
Bus 348 289 938 103 1,678 
Total 26,632 13,038 9,703 4,967 54,340 


2035 True No-Build 


Transit Mode AM MD PM NT Daily 
Commuter Rail 19,065 4,271 2,003 1,774 27,113 
Red Line 12,222 11,340 7,767 4,743 36,072 
Silver Line 2,124 2,626 5,001 2,937 12,688 
Bus 521 364 1,087 124 2,096 
Total 33,932 18,601 15,858 9,578 77,969 


2035 Transportation Improvement Only 


Transit Mode AM MD PM NT Daily 
Commuter Rail 25,511 5,543 2,264 2,083 35,401 
Red Line 12,275 11,488 8,327 4,861 36,951 
Silver Line 2,108 2,617 5,309 2,992 13,026 
Bus 515 362 1,100 115 2,092 
Total 40,409 20,010 17,000 10,051 87,470 


2035 Maximum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 26,022 5,643 2,332 2,185 36,182 
Red Line 12,737 11,836 8,581 5,026 38,180 
Silver Line 2,152 2,678 5,392 3,054 13,276 
Bus 540 384 1,128 124 2,176 
Total 41,451 20,541 17,433 10,389 89,814 
Diff. (Max LU - TIO) 1,042 531 433 338 2,344 
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2035 Minimum Land Use 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Min LU - TIO) 


Notes: 


AM 
25,578 
12,350 

2,122 

515 
40,565 

156 


MD PM 
5,564 2,284 
11,545 8,376 
2,626 5,317 
365 1,100 
20,100 17,077 
90 77 


Final SSX Ridership Results 


NT 
2,097 
4,890 
2,996 

115 
10,098 
47 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 


the Maximum Land Use alternative, and the Minimum Land Use alternative. 


2. AMTRAK and Intercity Buses are not included in this ridership summary. 


3. All future year scenarios include the Fairmount Service improvements. 


4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Daily 
35,523 
37,161 
13,061 

2,095 
87,840 
370 
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Transit Capacity Analysis Technical Report 
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Transit Capacity Analysis Technical Report 


Attachment K CTPS Transit Vehicle Crowding Analysis 


2035 Build Year Analysis Tables: 


October 2014 


Commuter Rail 

Rapid Transit: Red Line, Blue Line, Orange Line, and Silver Line 
Rapid Transit: Green Line 

Local Bus 
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South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info 


AM Peak 1 Hour Service Info_3-hour Data 


Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model. (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 45 8 185 204 1,480 1,628 2 2,960 3,256 578 0.20 0.18 850 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
lWorcester/Framingham Line IB Newtonville - Yawkey 26 8 185 204 1,480 1,628 3 4,440 4,884 1,918 0.43 0.39 2,950 0.65 
IWorcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 26 8 185 204 1,480 1,628 3 4,440 4,884 1,566 0.35 0.32 2,700 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 26 8 185 204 1,480 1,628 3 4,440 4,884 1,534 0.35 0.31 2,840 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
(Canton/Stoughton Line IB Hyde Park - Ruggles 60 8 185 204 1,480 1,628 1 1,480 1,628 1,165 0.79 0.72 1,820 0.64 
(Canton/Stoughton Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,761 0.93 0.85 4,930 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
|Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 30 0.02 0.02 30 1.00 
2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info_3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 36 8 185 204 1,480 1,628 2 2,960 3,256 639 0.22 0.20 940 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
Worcester/Framingham Line IB Newtonville - Yawkey 23 8 185 204 1,480 1,628 3 4,440 4,884 2,015 0.45 0.41 3,100 0.65 
Worcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,618 0.36 0.33 2,790 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,620 0.36 0.33 3,000 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
(Canton/Stoughton/South Coast Rail Line IB Ruggles - Back Bay 23 8 185 204 1,480 1,628 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 4 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
|Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 40 0.03 0.02 40 1.00 


South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy| Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 8 2 2,960 3,256 653 0.22 0.20 960 0.68 
Needham Line OB South Station - Back Bay 8 1 1,480 1,628 292 0.20 0.18 540 0.54 
'Worcester/Framingham Line IB Newtonville - Yawkey 8 3 4,440 4,884 2,054 0.46 0.42 3,160 0.65 
Worcester/Framingham Line OB South Station - Back Bay 8 1 1,480 1,628 449 0.30 0.28 670 0.67 
Franklin Line IB Hyde Park - Ruggles 8 3 4,440 4,884 1,647 0.37 0.34 2,840 0.58 
Franklin Line OB South Station - Back Bay 8 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 8 3 4,440 4,884 1,690 0.38 0.35 3,130 0.54 
Providence/Attleboro Line OB South Station - Back Bay 8 2 2,960 3,256 499 0.17 0.15 640 0.78 
Canton/Stoughton/South Coast Rail Line IB Ruggles - Back Bay 8 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 8 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 8 4 5,920 6,512 1,135 0.19 O17 1,830 0.62 
Fairmount Line OB Talbot Ave - Morton St 8 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 8 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 8 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 8 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 8 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 8 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
Greenbush Line OB South Station - JFK/Umass 8 1 1,480 1,628 40 0.03 0.02 40 1.00 
2035 Minimum Land Use 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy| Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 36 8 185 204 1,480 1,628 2 2,960 3,256 646 0.22 0.20 950 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
'Worcester/Framingham Line IB Newtonville - Yawkey 23 8 185 204 1,480 1,628 3 4,440 4,884 2,028 0.46 0.42 3,120 0.65 
Worcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,624 0.37 0.33 2,800 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 | 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,669 0.38 0.34 3,090 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
Canton/Stoughton/South Coast Rail Line IB Ruggles-Back Bay 23 8 185 204 1,480 1,628 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 at 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 40 0.03 0.02 40 1.00 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/} Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 1 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 36 8 185 204 1,480 1,628 2 2,960 3,256 678 0.23 0.21 1,130 0.60 
|Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185 204 1,480 1,628 1 1,480 1,628 281 0.19 0.17 550 0.51 
|Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,446 0.33 0.30 2,450 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 1 1,480 1,628 204 0.14 0.13 300 0.68 
Franklin Line OB Ruggles - Hyde Park 36 8 185 204 1,480 1,628 2 2,960 3,256 1,227 0.41 0.38 2,080 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 36 8 185 204 1,480 1,628 2 2,960 3,256 514 0.17 0.16 1,070 0.48 
Canton/Stoughton Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 382 0.26 0.23 670 0.57 
(Canton/Stoughton Line OB Ruggles - Hyde Park 45 8 185 204 1,480 1,628 2 2,960 3,256 1,665 0.56 0.51 2,220 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 227 0.04 0.03 420 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15. 8 185 204 1,480 1,628 4 5,920 6,512 1,190 0.20 0.18 1,750 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 430 0.29 0.26 430 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 102 0.07 0.06 150 0.68 
|Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 
2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity MaxLoad Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 al 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 744 0.25 0.23 1,240 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,499 0.34 0.31 2,540 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 1 1,480 1,628 204 0.14 0.13 300 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,304 0.44 0.40 2,210 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 571 0.19 0.18 1,190 0.48 
ICanton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 382 0.26 0.23 670 0.57 
ICanton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 4354 1.37 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 227 0.04 0.03 420 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 102 0.07 0.06 150 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2: 2,960 3,256 1,272 0.43 0.39 1,570 0.81 


South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
‘Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 Al 1,480 1,628 348 0.24 0.21 520 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 756 0.26 0.23 1,260 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185, 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 +Si6 0.34 0.31 2,570 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 al 1,480 1,628 201 0.14 0.13 310 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,328 0.45 0.41 2,250 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 | 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 590 0.20 0.18 1,230 0.48 
(Canton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 393 0.27 0.24 690 0.57 
|Canton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 4:54 1:37; 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 238 0.04 0.04 440 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27) 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 | 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
(Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 109 0.07 0.07 160 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
‘Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 1 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 744 0.25 0.23 1,240 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185, 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,499 0.34 0.31 2,540 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 Al 1,480 1,628 211 0.14 0.13 310 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,310 0.44 0.40 2,220 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 al 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 581 0.20 0.18 1,210 0.48 
Canton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 388 0.26 0.24 680 0.57 
\Canton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 1.51 1.37 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 232 0.04 0.04 430 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 il 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
(Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 109 0.07 0.07 160 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 43 6 62 167 372 1,002 15 5,580 15,030 8,880 1.59 0.59 22,200 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse urs 1 45 65 45 65 36 1,620 2,340 1,676 1.03 0.72 4,190 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Silver Line 5 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 4,960 1.02 0.45 12,400 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 

2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 43 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 43 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 187 1 45 65 45 65 36 1,620 2,340 1,732 1.07 0.74 4,330 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station ek 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Silver Line 5 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /} Volume - Hour / 

Peak Load Point Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 4.3 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,840 0.87 0.32 12,100 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse A? 1 45 65 45 65 36 1,620 2,340 1,768 1.09 0.76 4,420 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station A? 1 45 65 45 65 36 1,620 2,340 860 0.53 0.37 2,150 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 

2035 Minimum Land Use 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 4.3 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse Ash 1 45 65 45 65 36 1,620 2,340 1,736 1.07 0.74 4,340 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station Ash 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Silver Line 5 NB Herald-NEMC 10.0 | 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 | 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 


Note: Silver Line WFL service includes Silver Line Gateway service to Chelsea 
Note: Seated capacities for vehicles were calculated from a weighted average of the current vehicle fleet (2014 Bluebook) 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 

(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

apid Transit Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
‘ed Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,520 0.81 0.30 11,300 0.40 
‘ed Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,040 1.44 0.53 20,100 0.40 
ilver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 952 0.59 0.41 2,380 0.40 
ilver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,000 1.23 0.85 5,000 0.40 
ilver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
toe Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
(range NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,360 0.89 0.40 10,900 0.40 
Prange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,880 0.80 0.35 9,700 0.40 
lue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
ce SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 2,000 0.68 0.25 5,000 0.40 

2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 

(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
ed Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,520 0.81 0.30 11,300 0.40 
‘ed Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,040 1.44 0.53 20,100 0.40 
ilver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 956 0.59 0.41 2,390 0.40 
ilver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,124 1.31 0.91 5,310 0.40 
ilver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
ilver Line 5 NB Herald-NEMC 10.0 f 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
Bilver Line 5 SB Herald-E Berkley 10.0 Al 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Prange NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,360 0.89 0.40 10,900 0.40 
range SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
lue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
lue SB Maverick - Aquarium 45 6 35 95 210 570 14 2,940 7,980 2,000 0.68 0.25 5,000 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Rapid Transit Service Model) (min.) Train Set_Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,640 0.83 0.31 11,600 0.40 
Red Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,080 1.45 0.54 20,200 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 972 0.60 0.42 2,430 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station ach 1 45 65 45 65 36 1,620 2,340 2,156 1.33 0.92 5,390 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Orange NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,400 0.90 0.40 11,000 0.40 
Orange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
Blue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 2,040 0.69 0.26 5,100 0.40 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Rapid Transit Service Model) (min.) Train Set_Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,600 0.82 0.31 11,500 0.40 
Red Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,080 1.45 0.54 20,200 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 956 0.59 0.41 2,390 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,128 1.31 0.91 5,320 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Orange NB State - Haymarket 4.5 6 58 131 348 786 14 4,872 11,004 4,400 0.90 0.40 11,000 0.40 
Orange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
Blue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
Blue SB Maverick - Aquarium 45 6 35 95 210 570 14 2,940 7,980 2,040 0.69 0.26 5,100 0.40 


Note: Silver Line WFL service includes Silver Line Gateway service to Chelsea 
Note: Seated capacities for vehicles were calculated from a weighted average of the current vehicle fleet (2014 Bluebook) 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Green Line - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info 


AM Peak 1 Hour Service Info 


3-hour Data 


Car Train Set Service Modeled Volume /| Modeled Peak 
Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Max = Seated Max Train Seated Max Peak Seated Max Peak Peak 
Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
(Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 104 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 2,480 0.78 0.35 6,200 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 3,800 1.20 0.53 9,500 0.40 
BEB BU West - BU Central 5.0 3 46 104 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 104 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB St Marys-Hawes 6.5 3 46 104 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,200 1.45 0.64 5,500 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 
2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Car Train Set Service Modeled Volume /| Modeled Peak 
Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Max = Seated Max Train Seated Max Peak Seated Max Peak Peak 
Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
(Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 104 38 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 27 3 46 104 138 312 23 3,174 7,176 2,480 0.78 0.35 6,200 0.40 
North SB Science Park - North Station oer 3 46 104 138 312 23 3,174 7,176 3,800 1.20 0.53 9,500 0.40 
BEB BU West - BU Central 5.0 3 46 104 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 38 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 104 38 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 38 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 38 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 38 312 11 1,518 3,432 2,200 1.45 0.64 5,500 0.40 
EEB Prudential - Copley 5.0 3 46 104 38 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Green Line - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Car Train Set Service Modeled Volume /| Modeled Peak 

Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy} Volume - Hour / 

(From CTPS Travel Demand Headway Cars/ Seated Max Seated Max Train Seated Max Peak Seated Max Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 04 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.7 3 46 04 138 312 23 3,174 7,176 2,520 0.79 0.35 6,300 0.40 
North SB Science Park - North Station 2.7 3 46 04 138 312 23 3,174 7,176 3,840 1.21 0.54 9,600 0.40 
BEB BU West - BU Central 5.0 3 46 04 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 04 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 04 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 04 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 04 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 04 138 312 11 1,518 3,432 2,240 1.48 0.65 5,600 0.40 
EEB Prudential - Copley 5.0 3 46 04 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 04 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


2035 Minimum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Car Train Set Service Modeled Volume /| Modeled Peak 

Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 

(From CTPS Travel Demand Headway Cars/ Seated Max Seated Max Train Seated Max Peak Seated Max Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 04 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.0 3 46 04 138 312 23 3,174 7,176 2,520 0.79 0.35 6,300 0.40 
North SB Science Park - North Station 2.0 3 46 04 138 312 23 3,174 7,176 3,840 1.21 0.54 9,600 0.40 
BEB BU West - BU Central 5.0 3 46 04 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 04 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 04 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 04 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 04 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 04 138 312 11 1,518 3,432 2,240 1.48 0.65 5,600 0.40 
EEB Prudential - Copley 5.0 3 46 04 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 


Results for Transit Crowding Analysis 
Green Line - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB_ Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,080 0.97 0.43 7,700 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,760 0.87 0.38 6,900 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1:37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 
2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB_ Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 20 3 46 104 138 312 23 3,174 7,176 3,080 0.97 0.43 7,700 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,760 0.87 0.38 6,900 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5. 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 = 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 


South Station Expansion Project 


Results for Transit Crowding Analysis 
Green Line - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,120 0.98 0.43 7,800 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,800 0.88 0.39 7,000 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,120 0.98 0.43 7,800 0.40 
North SB Science Park - North Station 27 3 46 104 138 312 23 3,174 7,176 2,800 0.88 0.39 7,000 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Transit Vehicle Crowding Analysis 
South Station area (Summer Street) MBTA buses - AM Peak Period (6am - 9am) 


2035 True No-Build 
AM Peak Bus Info AM Peak 1 Hour Service Info 3-hour Data 
South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)} Capacity Capacity} Max Load] Volume] Capacity 
16.0} 39 156 216 1 0.01 

90.0 39 39 54) 14 0.35 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 13 0.33 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 0.83 

36.0 39 78 0.08 

5.0 39 0.82 

6.4] 39 0.18 

10.0} 0.58 

10.0} 0.82 


0.56 
0.12 


2035 Transit Improvement Only 


AM Peak Bus Info AM Peak 1 Hour Service Info 3-hou: 
South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity} Max Load] Volume] Capacity] 
16.0} 39 156 216 1 0.01 

90.0 39 39 54) 14 0.35 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 13 0.33 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 0.83 

36.0 39 78 0.08 

5.0 39 0.82 

6.4 39 0.18 

10.0} 0.58 

10.0} 0.82 


2035 Maximum Land Use 
AM Peak Bus Info AM Peak 1 Hour Service Info 


South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 

(min.)} Capacity Capacity} Max Load] Volume] Capacity] 


16.0 39 156} 216 1 0.01 
90.0 39 39 54 14 0.35 
180.0 39 39 54 1 0.03 
60.0 39 39 54 13 0.33 
180.0 39 39 54 1 0.03 
60.0 39 39 54 0.86 
36.0 39 78 0.08 
5.0} 39 0.83 
6.4] 39 0.21 
10.0 0.58 
10.0 0.82 


2035 Minimum Land Use 
AM Peak Bus Info AM Peak 1 Hour Service Info 


South ‘South 
Bus Service| Station] Volume /| Station 
Headway| Seated i Seated Policy| Modeled Seated 
(min.)} Capacity Capacity} Max Load] Volume] Capacity] 
16.0} 39 156 216 1 0.01 
90.0 39 39 54) 14 0.35 
180.0 39 39 54) 1 0.03 
60.0 39 39 54) 13 0.33 


180.0 39 39 54] 1 0.03 


60.0 39 39 54 0.85 
36.0 39 78 0.08 
5.0} 39 0.83 
6.4] 39 0.24 
10.0 0.58 
10.0 0.81 


South Station Summer St WB Bus Stop 0.57] 

South Station Summer St EB Bus Stop i 0.16 

Note: South Station Modeled Volumes are the greater of the arriving or departing loads at the MBTA bus stops located proximate to South Station along 
Summer Street at Dorchester Avenue and adjacent to the existing station headhouse. 


South Station Expansion Project 
Transit Vehicle Crowding Analysis 
South Station area (Summer Street) MBTA buses - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Bus Info PM Peak 1 Hour Service Info 3-hour Data 
South South e 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled} Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.37 
90.0 39 0.37 
25.7 39 0.29 
60.0 39 0.08 
12.0 39 0.54 
8.0 39 0.50 
10.0 57 0.44 
10.0 57 0.79 


2035 Transit Improvement Only 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.37 
90.0 39 0.37 
25.7 39 0.29 
60.0 39 0.08 
12.0 39 0.54 
8.0 39 0.50 
10.0 57 0.44 
10.0 57 0.79 


2035 Maximum Land Use 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.38 
90.0 39 0.38 
25.7 39 0.31 
60.0 39 0.08 
12.0 39 0.58 
8.0 39 0.52 
10.0 57 0.44 
10.0 57 0.80 


2035 Minimum Land Use 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load] Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.38 
90.0 39 0.38 
25.7 39 0.30 
60.0 39 0.08 
12.0 39 0.57 
8.0 39 0.51 
10.0 57 0.44 
10.0 57 0.79 


‘South Station Summer St WB Bus Stop 
‘South Station Summer St EB Bus Stop 


Note: South Station Modeled Volumes are the greater of the arriving or departing loads at the MBTA bus stops located proximate to South Station along 
Summer Street at Dorchester Avenue and adjacent to the existing station headhouse. 


Attachment L 


Transit Capacity Analysis Technical Report 


Station Crowding Analysis Summary Tables 


2035 Build Year Platform Activity Summary: 


October 2014 


South Station Red Line Platforms 

South Station Silver Line Platforms 

Park Street Red Line Platforms 

Park Street Green Line Platforms 
Downtown Crossing Red Line Platforms 
Downtown Crossing Orange Line Platforms 
Government Center Blue Line Platforms 
Government Center Green Line Platforms 
State Street Blue Line Platforms 

State Street Orange Line Platforms 
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Table 44—2035 Build Year South Station Red Line Platform Activity Summary 
AM Peak Period PM Peak Period Daily 


; Biaedings % Increase Boarding % Increase Boardings % Increase 
Alternative g from No 8 from No 8 from No 
uly Build aud Build and Build 
IES | Nt | EMSS | Ose ntfe, | Alternative 
No Build 
Alternative ee : ree ; aes : 
Alternative 1 — 
Transportation 19,950 4.0% 19,800 2.9% 74,150 2.7% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
20,050 4.5% 19,900 3.4% 74,540 3.2% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 20,630 16% 20,420 6.1% 76,580 6.1% 
Development 
Maximum Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 45—2035 Build Year South Station Silver Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
é % Increase é % Increase ; % Increase 
Alternative Boardings tEoaNG Boardings train No Boardings fiom NO 
Ghat Build aud Build an Build 
alenene Alternative puehunes Alternative eliehune: Alternative 

No Build 
Miicmatios 6,310 - 7,390 - 25,600 - 
Alternative 1 — 
ea 6,440 2.1% 7,700 4.2% 26,140 2.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

6,460 2.4% 7,710 4.3% 26,200 2.3% 
Development 
Minimum Build 
Alternative 3 — 
deals 6,570 4.1% 7,820 5.8% 26,650 4.1% 
Development 
Maximum Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Table 46—2035 Build Year Park Street Red Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
: % Increase : % Increase : % Increase 
Alternative UTES from No Boarities from No Boargines from No 
ane Build and Build aud Build 
SLES |) peri. | SHSM pire. || MUS | eae 
No Build 
Alternative peeree j geet ee 
Alternative 1 — 
Aegan en 19,520 0.3% 22,870 0.3% 91,080 0.2% 
Improvements 
Only 
Alternative 2 — 
aah aca 19,570 0.6% 22,950 0.6% 91,270 0.4% 
Development 
Minimum Build 
Alternative 3 — 
dou Enivale 19,690 1.2% 23,080 1.2% 91,650 0.8% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 47—2035 Build Year Park Street Green Line Platform Activity Summa 


AM Peak Period PM Peak Period 
: ~ Boardines Imerease op ging, Imerease «pings 0 Increase | 

Alternative aera from No ards from No 8 from No 

ane Build aug Build and Build 

ES pete. |e AESEES ope | UU | Spear 

No Build 
Alternative peore i renee i cater 
Alternative 1 — 
Transportation 19,350 0.2% 22,060 0.1% 92,900 0.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 19,430 0.6% 22,130 0.5% 93,120 0.3% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 19,560 1.3% 22,230 0.9% 93,460 0.7% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Table 48—2035 Build Year Downtown Crossing Red Line Platform Activity Summary 
AM Peak Period PM Peak Period Daily 


; Roardines % Increase Boardines % Increase Biardines % Increase 
Alternative & from No 8 from No 8 from No 
aud Build ane Build gud Build 
BALLETS | psig || PLEAS | pei || AUS | peshie 
penne 18,530 : 20,470 : 78,750 : 
Alternative 
Alternative 1 — 
Be 18,580 0.3% 20,510 0.2% 78,890 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
D 18,600 0.4% 20,530 0.3% 78,930 0.2% 
evelopment 
Minimum Build 
Alternative 3 — 
dor ral 18,650 0.6% 20,550 0.4% 79,000 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 49—2035 Build Year Downtown Crossing Orange Line Platform Activity Summary 


AM Peak Period PM Peak Period 
; Boarding % Increase Boarding % Increase Boarding % Increase 
Alternative 8 from No 8 from No 8 from No 
am Build els Build SLs Build 
EIN Alternative lenane. Alternative elenene. Alternative 

No Build 
emus 18,550 - 21,440 - 81,150 : 
Alternative 1 — 
demspereuen 18,600 0.3% 21,500 0.3% 81,310 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

18,630 0.4% 21,570 0.6% 81,520 0.5% 
Development 
Minimum Build 
Alternative 3 — 
ua Ee 18,690 0.8% 21,660 1.0% 81,810 0.8% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Table 50—2035 Build Year Government Center Blue Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
; % Increase 5 % Increase i % Increase 
Alternative Boardings Kou NG Boardings from No Boardings from No 
am Build aud Build and Build 
aenune Alternative elehunes Alternative alenunes Alternative 

No Build 
Wife aioe 6,720 - 9,150 - 34,020 - 
Alternative 1 — 
Aas peuaucn 6,730 0.1% 9,150 0.0% 34,040 0.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

6,730 0.1% 9,160 0.1% 34,080 0.2% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 

6,730 0.1% 9,170 0.2% 34,110 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 51—2035 Build Year Government Center Green Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
2 % Increase : % Increase ‘i % Increase 
Alternative Boardings from No Boardings fram No Boardings franiNo 
bs Build and Build aud Build 
eens Alternative UEC Alternative SUE Alternative 

No Build 
Aiternaeue 10,120 - 12,480 - 51,320 - 
Alternative 1 — 
deat p nen 10,130 0.1% 12,480 0.0% 51,330 0.0% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

10,130 0.1% 12,490 0.1% 51,460 0.3% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 

10,130 0.1% 12,490 0.1% 51,570 0.5% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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AM Peak Period PM Peak Period Daily 
: % Increase : % Increase ; % Increase 
Alternative ees from No Cae ues from No Bose iies from No 
ane Build ane Build aud Build 
ULES | reer | ASML pei iaen ) AUUSS | apenas 

No Build 
Alternative ai : nies : ae 
Alternative 1 — 
erp an 7,630 0.0% 8,420 0.0% 34,420 0.0% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

7,630 0.0% 8,440 0.2% 34,460 0.1% 
Development 
Minimum Build 
Alternative 3 — 
dou Ervale 7,630 0.0% 8,460 0.5% 34,500 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 


Note: Boardings and alightings results rounded to the nearest ten. 


Table 53—2035 Build Year State Street Orange Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
; % Increase : % Increase A % Increase 
Alternative Boardings ireatNO Boardings from No Boardings iraatNG 
ad Build Bul Build Bly Build 
ee Alternative eee Alternative eee Alternative 
Nope 10,350 : 10,820 : 40,730 : 
Alternative 
Alternative 1 — 
Ue 10,380 0.3% 10,870 0.5% 40,810 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
10,380 0.3% 10,880 0.6% 40,880 0.4% 
Development 
Minimum Build 
Alternative 3 — 
doin E Nate 10,380 0.3% 10,890 0.6% 40,940 0.5% 
Development 
Maximum Build 
Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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STOTT SEhanOM SSX Project Air Quality Analysis Protocol 


EXPANSION 
5/16/14 


1. Introduction 


The Massachusetts Department of Transportation (MassDOT), with funding support from the Federal 
Railroad Administration (FRA), is preparing an Environmental Impact Report and Environmental 
Assessment (EIR and EA) for the proposed expansion of South Station in Boston, Massachusetts. South 
Station is one of the busiest transportation hubs in New England and is the largest train station and bus 
terminal in Boston. South Station is located at the northern terminus of the Northeast Corridor (NEC) and 
is the city terminus of the Massachusetts Bay Transportation Authority (MBTA) commuter rail western 
and southern routes. Red Line subway, Silver Line buses, and other privately operated buses also service 
the Station. This major intermodal terminal is a gateway to Boston’s Financial District, situated at the 
intersection of Atlantic Avenue and Summer Street in Dewey Square. 


The South Station Expansion (SSX) project is being undertaken to improve intercity passenger rail 
service on the NEC and support high-speed rail initiatives. It will expand South Station to meet planned 
2035 capacity requirements for Amtrak High Speed Intercity Passenger Rail Program (HSIPR), as well as 
MBTA commuter rail service. The project will include the following elements: 


e Expanding the South Station terminal facilities, including the addition of tracks and platforms, 
extension of some existing platforms, reconstruction of approach interlockings, and construction 
of a new passenger concourse onto the site of the USPS General Mail Facility. 


e Acquiring and demolishing the existing USPS General Mail Facility located on Dorchester 
Avenue adjacent to South Station, which will provide an approximate 16-acre site onto which to 
expand South Station. The USPS facility will be relocated by the USPS. The relocation of the 
USPS facility is undergoing a separate environmental review process by others. ' 


e Restoring Dorchester Avenue for public and station access along the harborside edge of the 
expanded terminal, including constructing an extension of the Harborwalk. 


e Providing for the possibility of future joint/private development at an expanded South Station. 


e Constructing mid-day layover facilities to accommodate existing needs and to facilitate future 
Amtrak and MBTA service expansions and other planned improvements. 


Figure 1 shows the SSX Project Area Map. The SSX project includes South Station and three layover 
facility sites: Widett Circle in the South Boston neighborhood of Boston, Beacon Park Yard in the Allston 
neighborhood of Boston, and Readville — Yard 2 in the Readville section of Hyde Park in Boston. Figure 
2 shows an aerial view of the South Station site. 


MassDOT is conducting the following alternatives analyses for the SSX project elements: terminal 
expansion alternatives at the South Station site, including rail configuration alternatives; layover facility 
site alternatives, consisting of three potential layover sites; and joint/private development alternatives at 
the South Station site. The joint/private development alternatives are distinguished by the degree to 
which private development would or would not be accommodated at South Station. Alternative 1 would 
include transportation improvements only, but would not provide for potential private development at 
South Station. Alternatives 2 and 3 represent the lower and upper bounds, respectively, of potential 
private development at South Station. 


1 


As directed by FRA for the EA, the demolition of the USPS facility will be addressed as a direct impact of the SSX project, and the 
relocation of the USPS facility will be addressed as an indirect impact of the SSX project. 


massDOT 
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Figure 1 — Map of SSX Project Area 
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Figure 2 - Aerial View of the South Station Site. 

At the South Station site, the air quality analysis will address air quality impacts resulting from traffic 
associated with the joint/private development alternatives. There will be essentially no difference 
between the rail configuration alternatives at the South Station site with respect to air quality impacts. 


The EIR and EA will be developed in accordance with the National Environmental Policy Act of 1969 
(NEPA) and its implementing regulations (40 Code of Federal Regulations (CFR) Parts 1500-1508); 
FRA’s Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 28545, and 23 CFR 
Part 7710; the Massachusetts Environmental Policy Act (MEPA) and its implementing regulations (301 
Code of Massachusetts Regulations (CMR) 11.00), U.S. Environmental Protection Agency (U.S. EPA) 
technical guidance documents, and technical guidance from the Massachusetts Department of 
Environmental Protection (MassDEP) and MassDOT. Additionally, the EIR and EA will be prepared in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013). 


2. Scope of the Air Quality Analysis 


The air quality study will consist of the following components: a regional emissions inventory 
(mesoscale) analysis to estimate project-related emission burdens for the study area; an ambient 
concentrations (microscale) analysis to estimate ambient carbon monoxide (CO) concentrations at 
selected roadway intersections; a qualitative Mobile Source Air Toxics (MSATs) assessment; a 
quantitative particulate matter (PM) with an aerodynamic diameter of 2.5 micrometers and less (PM>5) 
hotspot analysis; and a dispersion modeling analysis for nitrogen dioxide (NO,) concentrations. 


For the South Station site, the air quality analysis will assess three joint/private development alternatives 
for the opening year of 2025 and the design year of 2035. These alternatives include the No Build 
Alternative; Alternative 1, Transportation Improvements Only; and Alternative 3, Joint/Private 
Development Maximum Build. Alternative 1 would include transportation improvements only, but 
would not provide for potential private development at South Station. Alternative 3 represents the upper 
bounds of potential private development at South Station, and would be the worst case scenario with 
respect to air quality. 


For the layover facility sites, the air quality analysis will evaluate the No Build and Build alternatives for 
the opening year of 2025 and the design year of 2035. 


Under authority of the Clean Air Act, U.S. EPA has established National Ambient Air Quality Standards 
(NAAQS) for criteria pollutants to protect the public health and welfare. The criteria pollutants which are 
of significance to the transportation sector include CO, NO:, ozone (O3), PMj ) and PM,.. The criteria 
pollutants which are not of significance to the transportation sector include sulfur dioxide (SO2) and lead 
(Pb). The ambient air quality standards for Massachusetts are identical to the NAAQS. 


Since the implementation of the U.S. EPA’s Ultra-Low Sulfur Diesel Fuel Requirements that were 
promulgated in 2006, SO, emissions from transportation projects have been greatly reduced. For MEPA 
and NEPA compliance purposes, SO, will be addressed in the SSX project EIR and EA. Lead is no 
longer considered to be a pollutant of concern for transportation projects. The major source of Pb 
emissions to the atmosphere had been from motor vehicles burning gasoline with Pb-containing additives. 
Lead emissions from motor vehicle sources have been nearly eliminated, however, as unleaded gasoline 
has replaced leaded gasoline nationwide. Further, there is almost no Pb in diesel engine emissions. 
Therefore, Pb emissions are no longer required to be assessed. 
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EPA promulgated final General Conformity regulations at 40 CFR Part 93 Subpart B for all federal 
activities except those covered under Transportation Conformity. FRA activities are not covered under 
Transportation Conformity; therefore General Conformity regulations apply to the SSX project. 


South Station is located in Suffolk County, MA, which has been designated by U.S. EPA as a moderate 
nonattainment area with respect to the 8-hour O; NAAQS. Massachusetts, through its State 
Implementation Plan (SIP), specifies target dates for achieving compliance with the NAAQS, and 
identifies specific emission reduction goals for nonattainment or maintenance areas. It has been 
determined that the SSX project is not explicitly included in a conforming Regional Transportation Plan 
(RTP) or a Transportation Improvement Program (TIP). Therefore, a regional analysis of project 
emissions will be conducted for purposes of demonstrating compliance with the General Conformity 
tules. Emissions inventories also will be prepared for the purpose of NEPA disclosure of impacts from 
project alternatives. 


The Boston area is also designated as a Maintenance Area for CO, having achieved attainment in 1995 
after being designated as a Moderate Nonattainment area. Therefore, a CO Hot Spot (Intersection) 
modeling analysis will be performed for the purpose of demonstrating compliance with the National and 
Massachusetts CO air quality standards. 


3. Emissions Inventory Analysis 


Mesoscale air quality impacts are defined as the incremental change in regional emissions of criteria 
pollutants due to the proposed project alternatives relative to the No Build Alternative, for a given year. 
The emissions inventory will be developed for motor vehicles and buses on affected roadways within the 
project study area, and railroad locomotives entering, idling, and leaving the station. Differences in 
vehicular emissions are a direct function of the changes in daily vehicle-miles traveled (VMT) and their 
associated pollutant emission rates. Differences in train locomotive emissions are a direct function in the 
number of locomotives idling in the station and the emissions from locomotives entering and leaving the 
station, and their associated pollutant emission rates. The motor vehicle emissions inventory will be 
developed using the roadway network and traffic data defined in the project traffic studies, along with 
appropriate year-dependent and speed-dependent emission factors. A preliminary list of the roadway 
links to be used in the analysis is presented for MassDEP’s concurrence in Table 1. The train emissions 
will be developed based on the current and future train schedules and the appropriate U.S. EPA year- 
specific (i.e., Tier) emission factors for locomotives. The emission inventories will be prepared in 
accordance with EPA guidelines.” Emissions will be calculated for volatile organic compounds (VOC), 
nitrogen oxides (NOx), CO, PMjo, PM2.5, and SO). 


3.1. Motor Vehicle and Bus Emission Factors 


The motor vehicle emission factors (expressed as grams of pollutant per vehicle mile) that will be used to 
estimate the motor vehicle emissions will be calculated using the most recently approved version of the 
U.S. EPA MOVES program (currently MOVES2010b). Emission factors will be provided for all vehicle 
categories combined (the composite emission factor) and for heavy duty diesel vehicles (buses) 
separately. 


? Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources. U.S. Environmental Protection Agency, Office of 


Mobile Sources (now Office of Transportation and Air Quality). Report number EPA-450/4-81-026d (Revised). Ann Arbor, MI. 
1992. 
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3.2. Locomotive Emission Factors 


U.S. EPA’s Locomotives Exhaust Emission Standards will be used to calculate locomotive emissions and 
emission rates. The standards, which are codified at 40 CFR Part 1033.101, include several sets of 
emission standards based on the date a locomotive is first manufactured or remanufactured. The 
standards used for this analysis are presented in Table 2. The duty cycle for all locomotives at South 
Station is assumed to be “Line-haul” only, no “switch” engine activities occur at South Station. 


Table 1 
Preliminary List of Roadway Links to be Used in the Emissions Inventory Analysis 
Link 
ID No. Link Description 


Atlantic Avenue - Kneeland Street to Essex Street 

Atlantic Avenue - Essex Street to Summer Street 

Atlantic Avenue - Summer Street to Congress Street 

Atlantic Avenue - Congress Street to Northern Avenue/Seaport Blvd 
Summer Street - Atlantic Avenue to Purchase Street 

Summer Street - Atlantic Avenue to Dorchester Avenue 
Summer Street - Dorchester Avenue to Haul Road 

Essex Street - Chauncy Street to Lincoln Street 

Essex Street - Lincoln Street to Atlantic Avenue 

A Street - Congress Street to Dorchester Avenue 

Dorchester Avenue - West 4th St to Old Colony Avenue 
Dorchester Avenue - West 4th Street to West Broadway 
Dorchester Avenue - West Broadway to West 2nd Street 
Dorchester Avenue - Summer Street to West 2nd Street 
Congress Street - Atlantic Avenue to Purchase Street 
Congress Street - Atlantic Avenue to Dorchester Avenue 
Congress Street - A Street to Dorchester Avenue 

Purchase Street - Seaport Blvd/Northern Avenue to Congress Street 
Purchase Street - Congress Street to Summer Street 

Surface Road - Summer Street to Lincoln Street/Essex Street 
Surface Road - Lincoln Street/Essex Street to Kneeland Street 


NTN] Rl Rel Rel Rte] Rel RetRelRe|Re 
= |S] ofaolrfajn{B][wlmle[olS] PRAM) RL e;Mp— 


22 Surface Road - Kneeland Street to I-90 Ramp 

23 Lincoln Street - Essex Street to Kneeland Street 

24 Lincoln Street - Kneeland Street to Hwy Ramps 

25 South Station Connector - Surface Road to Lincoln Street 

26 South Station Connector - Lincoln Street to Bus Terminal 
Entrance/HOV Parking Ramp 

27 Kneeland Street - Washington Street to Surface Road 

28 Kneeland Street - Surface Road to Lincoln Street 

29 Kneeland Street - Lincoln Street to Atlantic Avenue 


30 Beach Street - Atlantic Avenue to Surface Road 
Source: KM Chng Environmental Inc. January 2014. 


All existing MBTA locomotives will be assumed to comply with the U.S. EPA’s Tier-1 emission 
standards, based on the date of sale or remanufacture of the engines. The more stringent Tier-4 emission 
standards will be used for MBTA locomotives in the future 2025 and 2035 scenarios. The F40PH-2C 
locomotive with a 3,000 horsepower (hp) EMD 16-645E3B engine was chosen as the representative 
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Throttle notch and fuel consumption rates taken from 
Appendix B of the Locomotive Emission Standards, EPA-420-R-98-101, April, 1998, as shown in Table 
3, will be used for the MBTA locomotives. 


Table 2 
U.S. EPA Line Haul Locomotives Exhaust Emission Standards 
Tier Year HC NOx PM CO 
(g/hp-hr) (g/bhp-hr) (g/bhp-hr) (g/bhp-hr) 

Tier 0 1973-1992 1.00 9.5 0.22 5.0 
Tier 1 1993-2004 0.55 7.4 0.22 2.2, 
Tier 2 | 2005-2011 0.30 55 0.10 1.5 | 
Tier 3 2012-2014 0.30 5.5 0.10 1.5 
Tier 4 2015+ 0.14 1.3 0.03 1.5 


Source: http://www.epa.gov/otag/standards/nonroad/locomotives.htm 


The P42-DC locomotive with a 3,200 hp GE 7FDL engine was chosen to be the representative 
locomotive for the Amtrak diesel locomotives and the engine throttle data was taken from Appendix A-2 
of Emissions Summary for Other Diesel Emission Sources in and Adjacent to the West Oakland 
Community, as shown in Table 3. Because there were no fuel consumption data available for the 7FDL 
engine, the fuel consumption rate for the GE16 engine (an engine with operational characteristics similar 
to the 7FDL) will be used for Amtrak engines. All existing Amtrak locomotives are assumed to be 
compliant with the U.S. EPA’s Tier-0 emission standards, based on the date of sale or remanufacture of 
the engines. The more stringent Tier-4 emission standards will be used for Amtrak locomotives in the 
future 2025 and 2035 scenarios. 


The existing and future daily South Station train schedules will be used to calculate locomotive idling and 
traveling times in the study area. 


Table 3 
Throttle Notch Data and Fuel Consumption Rate 
Throttle Power in Fuel Power in Fuel 
Notch Notch Rate Notch Rate* 
Setting (bhp) (lb/hr) (bhp) (lb/hr) 
EMD 16-645E3B Engine GE 7FDL Engine 
(Rated Power = 3,000 bhp) (Rated Power = 3,200 bhp) 
Dynamic 
Brake 138 126 109 - 
Idling 17 279 11 17 
1 105 296 179 50 
2 363 361 388 86 
3 721 432 787 273 
4 1030 528 919 368 
5 1438 657 1413 532 
6 1821 827 2014 680 
7 2492 1066 2699 858 
8 3070 1186 3200 1082 


Source of EMD Data: Appendix B, Locomotive Emission Standards. U.S. EPA, Office of Transportation and Air Quality, EPA- 
420-R-98-101, April 1998. Attp://www.epa.gov/otag/documents/420r98101.pdf 
Source of 7FDL Data: Table 1 of the Brunswick Rail Maintenance Facility, Potential Air Quality Impacts of Proposed Facility 
on Nearby Sensitive Land Uses, Parsons Brinckerhoff, August 2011. 
http://www.amtrakdowneaster.com/sites/default/files/Potential%20Air%20Quality%20Impacts.pdf 


* Fuel Rate for GE12 Engine from Appendix B, Locomotive Emission Standards. EP A-420-R-98-101, April 1998. 
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Hydrocarbons (HC), PM, NOx and CO emissions will be calculated by the following equation: 
Emissions (g) = Emission Factor (g/bhp-hr) * brake horsepower at a particular notch setting * time (hr) 


SO, and CO, emissions are dependent on fuel consumption rates and the following assumptions taken 
from Emission Factors for Locomotives, U.S. EPA, Office of Transportation and Air Quality, EPA-420- 
F-09-025, April 2009 will be used in these calculations: 


Diesel fuel density of 3,200 grams per gallon (g/gal) 
Fraction of fuel sulfur converted to SO, of 98 percent 
Diesel fuel sulfur content of 15 parts per million (ppm) 
Carbon content of fuel of 87 percent by mass 


SO, and CO, emissions will be estimated by the methodology outlined on Page 5 of U.S. EPA’s Emission 
Factors for Locomotives, EPA-420-F-09-025, April 2009. Emission factors for the existing and future 
years are presented in Table 4 in units of grams per hour (g/hr). 


Table 4 
Locomotive Emission Rates 
| | MBTA Locomotives AMTRAK Locomotives 
Existing 2012 Future Years Existing 2012 Future Years 
(Tier-1 Standards) | (Tier-4 Standards) (Tier-3 (Tier-4 Standards) 
Standards) 
| | Emission Rate Emission Rate Emission Rate Emission Rate 
| Pollutant _| (g/hr) (g/hr) (g/hr) (g/hr) 
Idling Notch 1 Idling | Notch 1 | Idling | Notch’ | Idling | Notch1 
HC 9.4 57.8 2.4 14.7 11.0 179.0 1.5 25.1 
NOx 125.8 777.0 22.1 136.5 104.5 | 1700.5 14.3 232.7 
PMio 3.7 23.1 0.5 3.2 2.4 39.4 0.3 5.4 
PM25 2.8 17.3 0.4 2.4 1.8 29.5 0.2 4.0 
CO 37.4 231.0 29.9 157.5 55.0 895.0 16.5 268.5 
Emission Rate Emission Rate Emission Rate Emission Rate 
(g/gal of fuel) (g/gal of fuel) (g/gal of fuel) (g/gal of fuel) 
SO2 0.094 0.094 0.094 0.094 
CO, 10,217.0 10,217.0 10,217.0 10,217.0 


Source: KM Chng Environmental Inc. January 2014. 


The South Station average weekday train schedules will be used to calculate the annual PMj9, PMs, HC, 
NOx, CO, SO2, and CO, emissions. VOC emissions will be assumed to be equal to 1.053 times the HC 
emissions. PM emissions will be expressed as PMj9. PM>,.5 emissions will be estimated as 0.97 times the 
PM emissions.° 


Emissions from the Amtrak Acela trains will not be assessed as the electric locomotives do not have 
direct air emissions. 


All locomotives in the study area are assumed to be either in Idling Mode or Notch-1 setting. 


5 Emission Factors for Locomotives, U.S. Environmental Protection Agency, Office of Transportation and Air Quality. EPA-420-F-09- 


025. April 2009. 
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3.3. Calculation of Annual Emissions 


Emissions from each identified roadway segment (i.e., each link included in the SSX project’s traffic 
study) will be calculated by multiplying the average daily traffic (ADT) volume on the link by the 
roadway link length to calculate VMT. The VMT will then be multiplied by the MOVES pollutant- 
specific emission factor for the parameter values (e.g., average vehicle speed, vehicle types, other 
operating conditions, and roadway functional class) applicable to that roadway segment. The emissions 
from each roadway segment will be summed to provide the average 24-hour emissions on each link. The 
average daily emissions will be multiplied by 365 to calculate annual emissions from motor vehicles and 
buses in tons per year. 


Emissions from each train (including up to two locomotives each) for the typical daily schedule will be 
calculated by multiplying the number of operating hours each locomotive is at idle in the station by the 
appropriate idling emission factor and adding to it the emissions from each locomotive entering and 
leaving the station using the appropriate emission factors. The emissions from each train will be summed 
to provide the average 24-hour emissions. The average daily emissions will be multiplied by 365 to 
calculate annual emissions from trains in tons per year. 


The results from the emission inventory analysis will consist of the total emissions in tons per year of 
VOC, NOx, CO, PMjo, PM2.s, and SO, for the study area, presented in tabular form. 


4. Greenhouse Gas Analysis 


CO, emissions will be estimated from transportation sources for the 2012 existing condition and the two 
SSX project No Build and Build alternatives in the opening year of 2025 and the design year of 2035. 
The U.S. EPA’s MOVES program will be used to determine CO, emission factors from motor vehicles 
(all vehicles combined and buses separately). Emission factors will be combined with motor vehicle 
generated VMTs to estimate GHG emissions. 


GHG emissions from each train (locomotive) will be calculated by multiplying the number of operating 
hours the locomotive is at idle in the station by the appropriate idling emission factor and adding to it the 
emissions from each locomotive entering and leaving the station using the appropriate emission factor. 


5. CO Hot-Spot Analysis 


The dispersion modeling analysis will estimate ambient CO concentrations and demonstrate the air 
quality impacts of the SSX project at four selected signalized roadway intersections in the vicinity of 
South Station and one intersection in the vicinity of each of the three layover sites for the same years and 
project alternatives as described for the Emission Inventory Analysis. 


5.1. Intersection Analysis 


The roadway intersections that will be included in the air quality analysis will be selected based on 
criteria given in U.S. EPA guidelines.* In order to determine which candidate intersections should be 
analyzed for air quality impacts, each intersection will be screened based on the Level of Service (LOS) 
and approach volume and delay data from the SSX project traffic studies. The traffic study has identified 
21 intersections in the vicinity of the South Station site study area to be evaluated and these intersections 
are listed in Table 5. 


ss Guideline for Modeling Carbon Monoxide From Roadway Intersections. Report number EPA-454/R-92-005. U.S. Environmental 
Protection Agency, Office of Air Quality Planning and Standards. Research Triangle Park, NC. November 1992. 
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The traffic study also identified two intersections in the vicinity of the Widett Circle layover site, one 
intersection in the vicinity of the Beacon Park layover site, and two intersections in the vicinity of the 
Readville - Yard 2 layover site to be evaluated and these intersections are listed in Table 6. 


Table 5 
List of Intersections Analyzed in the South Station Site Traffic Study Area 
Intersection 


ID No. Description 
1 Congress Street at Dorchester Avenue 
2 Summer Street at Dorchester Avenue 
3 Atlantic Avenue at Seaport Boulevard 
4 Atlantic Avenue at Congress Street 
2 Purchase Street at Congress Street 
6 Atlantic Avenue at Summer Street 
a Purchase Street at Summer Street 
8 Atlantic Avenue at Essex Street 
9 Surface Road at Essex Street & Lincoln Street 
10 Atlantic Avenue at East Street 
1] Atlantic Avenue at Beach Street 
12 Atlantic Avenue at Kneeland Street 
13 Kneeland Street at Lincoln Street 
14 Surface Road at Kneeland Street 
15 Lincoln Street at South Station Connector 
16 Surface Road at South Station Connector 
17 Dorchester Avenue at West 2nd Street 
18 Dorchester Avenue at West Broadway / Traveler Street 
19 Dorchester Ave at West 4th Street 
20 Purchase Street at I-93 Off-Ramp, & Seaport Boulevard 
Z1 Congress Street at A Street / Thompson Place 


Source: KM Chng Environmental Inc. January 2014. 


Table 6 
List of Intersections Analyzed in the Layover Sites’ Vicinities 

Traffic 
Study Intersection Name 
ID No. 
Beacon Park Yard 

1 Cambridge Street / Lincoln Street 
Widett Circle 


2 Frontage Road / Widett Circle Access Road 
3 Widett Circle / Widett Circle Access Road 
Readville — Yard 2 
4 Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square 


5 Wolcott Ct / Layover Driveway 
Source: KM Chng Environmental Inc. January 2014. 
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Based on the preliminary LOS, delay, and total volume data, the four intersections in the vicinity of the 
South Station site that were selected to be assessed in the detailed air quality analysis for all calendar 
years and alternatives are listed in Table 7. Table 7 also lists the intersections in the vicinity of each 
Layover site selected to be assessed in the detailed air quality analysis for all calendar years. 


Table 7 
Traffic Intersections Selected for the SSX Detailed Air Quality Analysis 
ID Intersection Name 


South Station Site Vicinity 
3 | Atlantic Avenue at Seaport Boulevard 
6 | Atlantic Avenue at Summer Street 
14 | Surface Road at Kneeland Street 
18 | Dorchester Avenue at West Broadway / Traveler Street 


Widett Circle Layover Site Vicinity 
3 | Widett Circle / Widett Circle Access Road 


Beacon Park Yard Layover Site Vicinity 
1_ | Cambridge Street / Lincoln Street 


Readville - Yard 2 Layover Vicinity Site 


4 | Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square 
Source: KM Chng Environmental Inc. January 2014. 


5.2. Receptor Locations 


At each of the intersections selected for the detailed dispersion modeling analysis, maximum 1|-hour and 
8-hour CO concentrations will be estimated at a number of receptor locations. In accordance with U.S. 
EPA guidelines,” “sidewalk” receptors will be placed on both sides of each approach of each intersection, 
outside of the mixing zones of the free-flow links being modeled. These receptors will be located on the 
sidewalk, at least 3 meters from the edge of the nearest travel lane, at distances of 3 meters, 25 meters, 
and 50 meters from the cross street. These sidewalk receptors will be supplemented with other receptors, 
to the extent applicable, and will be placed at sensitive locations such as residences, schools, health care 
facilities, businesses, and other areas where the public has access. 


5.3. Emission Factor Development 


Emission factors for CO will be developed using MOVES in the same way as proposed for the Emission 
Inventory Analysis. The winter emission factors for CO will be used in the CO hot-spot analysis, based 
on the same MassDEP guidance as proposed for the Emission Inventory Analysis. Idle CO emission 
factors for the dispersion modeling analysis will be developed using U.S. EPA’s recommended 
procedure.° 


5.4. Background CO Concentrations 


Total CO concentrations will be determined by adding the appropriate 1-hour and 8-hour background 
levels to the predicted CO concentrations. The background values represent worst-case ambient CO 


Guideline for Modeling Carbon Monoxide From Roadway Intersections. Report number EPA-454/R-92-005. U.S. Environmental 
Protection Agency, Office of Air Quality Planning and Standards. Research Triangle Park, NC. November 1992. 

Technical Guidance on the Use of MOBILE6.2 for Emission Inventory Preparation, Section 4.4.4, Transportation and Regional 
Programs Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA420-R-04-013. August 
2004. 
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levels that are assumed to occur independently of the project-related emissions being analyzed. 
Background CO concentrations will either be provided by MassDEP or will be based on MassDEP’s 
recommended procedure ’ of using the highest second-highest measured 1-hour or 8-hour CO 
concentrations from the nearest representative CO monitoring location for the most recent three full years 
of monitoring data (2010 — 2012).**'° These background levels are intended to represent worst-case 
urban conditions and will be conservatively held constant for all analysis years and project alternatives. 


The nearest representative MassDEP monitoring site to South Station that measures CO is the Kenmore 
Square Site (ID 25-025-0002). Carbon monoxide data for the most recent three years of data available are 
presented in Table 8 below. Based on this data, we will use 1.8 ppm for the 1-hour background 
concentration and 1.2 ppm for the 8-hour background concentration. 


Table 8 
Highest and Second-Highest 1-hour and 8-Hour CO Concentrations for Most Recent Three Years 
of Data from at the Kenmore Square Site 


Monitoring Max 1-hr 2™ Max 1-hr Max 8-hr 2™7 Max 8-hr 
Year (ppm) (ppm) (ppm) (ppm) 
2010 1.9 1.8 1.5 0.9 
2011 1.5 15 1.3 1.2 
2012 1.4 1.3 1.1 0.9 
Background -- 1.8 -- 1.2 


Source: KM Chng Environmental Inc. January 2014. 
5.5. Dispersion Modeling Analysis for CO 


Maximum 1|-hour CO concentrations will be estimated with U.S. EPA's CAL3QHC Version 2.0 model.'! 
The 1-hour modeled CO concentrations (without a background CO concentration) will be multiplied by a 
scale (persistence) factor to determine the estimated 8-hour CO concentrations. Based on EPA® and 
MDEP guidelines’, the proposed value of the scale factor is 0.70. 


The results from the dispersion modeling analysis will consist of maximum 1-hour and 8-hour CO 
concentrations (including an appropriate background CO concentration) at each receptor location at each 
intersection analyzed, presented in tabular form. The results will be compared to the Massachusetts and 
National Ambient Air Quality Standards for CO. 


When executing the CAL3QHC model, the site and traffic input assumptions given in Table 9 will be 
used. These values are consistent with U.S. EPA guidance.’ 


Table 10 provides the CAL3QHC meteorological parameters that will be used in the dispersion modeling 
analysis. 


Recommended Compliance Demonstrations for Sources of Air Pollution in Massachusetts, Massachusetts Department of 
Environmental Protection, Division of Air Quality Control, January 2012. 

Commonwealth of Massachusetts 2010 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, June 2011 

Commonwealth of Massachusetts 2011 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, August 2012 

Commonwealth of Massachusetts 2012 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, July 2013 

m User's Guide to CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant Concentrations Near Roadway 
Intersections. U.S. Environmental Protection Agency. Report number EPA-454/R-92-006. Research Triangle Park, NC. 1992. 
Revised June 1993. 
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Table 9 
CAL3QHC Site and Traffic Input Assumptions 
Parameter Assumed Value 
Surface roughness coefficient (Zo) 321 cm (central business district/high-rise buildings) 
Design saturation flow rate (SFR) 1600 vehicles/hour (urban default value) 
Arrival rate (AT) 3 (random arrivals) 
Signal type (ST) 1 (pre-timed; worst-case assumption) 
Averaging Time 60 minutes 
Link Height 0.0 meters (at-grade) 
Receptor Height 1.8 meters 
Source: KM Chng Environmental Inc. January 2014. 
Table 10 
CAL3QHC Meteorological Input Assumptions 
| Parameter Assumed Value 
Wind speed 1 meter/second 
Pasquill-Gifford stability class D (Neutral; urban land use) 
Mixing height 1000 meters 
Wind directions 10° - 360° scanned at 10° increments 


Source: KM Chng Environmental Inc. January 2014 


6. Mobile Source Air Toxics Assessment 


The qualitative MSATs assessment will follow FHWA’s “Interim Guidance on Air Toxic Analysis in 
NEPA Documents,” dated February 3, 2006 (and updated September 30, 2009). A description of 
MSATs, the U.S. EPA-defined priority MSATs, and their effects on health will be included. The 
discussion will also include measures undertaken by U.S. EPA to reduce MSAT emissions and will 
present national trend data from Appendix C of the FHWA guidance document. 


The MSATs assessment will qualitatively compare the differences in MSAT emissions between the No 
Build and the two Build Alternatives in the opening year of 2025 and the design year of 2035° The 
description of the differences will be based on changes in VMT, vehicle mix, and speeds. In compliance 
with CEQ regulations, a discussion regarding incomplete and unavailable data that would be required for 
an accurate assessment of human health impacts will be included. 


7. PM25Hot Spot Analysis 


Massachusetts has been designated as being unclassifiable/attainment for PM25. For NEPA disclosure 
purposes and to make the localized impact assessment more comprehensive, a PM); Hot Spot dispersion 
modeling analysis will be performed using U.S. EPA’s November 2013 guidance.'” The analysis will be 
conducted for the existing condition and the No Build and two Build Alternatives at the South Station site 
in project opening year of 2025 and in the project’s design year of 2035. 


7.1. Model Selection 


The AERMOD model (version 12345) will be used to determine predicted impacts from the SSX project 
at the South Station site. AERMOD is identified by U.S. EPA in the “Guideline on Air Quality Models” 
(40 CFR 51, Appendix W) as a recommended refined model for a wide range of regulatory applications in 


2 Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas, 


Transportation and Climate Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA-420-B- 
13-053. November 2013. 
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all types of terrain and in cases where aerodynamic downwash is important. AERMOD includes the 
PRIME downwash algorithm which accounts for potential building wake and cavity effects on stack 
emissions. While the terrain in the vicinity of the South Station is relatively flat, AERMOD also includes 
a refined complex terrain algorithm and can provide predicted impacts in all terrain regimes. However, 
the flat terrain option in AERMOD will be used. 


The locomotive stack heights are likely to be below the maximum GEP formula height calculated based 
on the proposed station improvements and nearby structures, so building downwash may affect stack 
emissions. In addition, locomotive stack heights are short enough relative to nearby structures that 
building cavity effects on stack emissions may be important. As previously noted, AERMOD can 
account for building wake and cavity effects on stack emissions. For these reasons, AERMOD is an 
appropriate and recommended model to use for estimating impacts from the SSX project emissions. 
Therefore, AERMOD with regulatory default model options is proposed for use for this modeling 
analysis. 


7.2. Meteorological Data 


AERMOD will be executed using five years of preprocessed meteorological data provided by the 
MassDEP. Surface data will be from Boston Logan Airport for calendar years 2007 through 2011 (the 
latest years of processed data available); upper air data will be from Gray, ME for the same years. 


7.3. Motor Vehicle Roadway Network 


A preliminary network of 30 roadway links will be used in the PM»; modeling analysis. The network 
links are the same links used in the Emissions Inventory Analysis and are described in Table 1. The 
PM. 5 speed-dependent emission factors for the motor vehicles and buses will be the same as used in the 
Emissions Inventory Analysis. The roadway links will be treated as narrow area sources with a release 
height of 0.0 meters. 


7.4. Locomotive Source Inputs 


Locomotive stack parameters to be used in the modeling analyses were taken from a 2007 Sierra 
Research, Inc. Report!’ and are presented in Table 11. 


Table 11 
Locomotive Modeling Input Parameters 
Parameter Assumed Value 

Stack Height (m) 4.76 
Stack Diameter (m) 0.625 
Exit Velocity — Idle (m/s) 3.1 
Exit Velocity — Moving (m/s) 8.0 
Exit Temperature - Idle (° K) 364 
Exit Temperature - Moving (° K) 420 
Locomotive Length (m) 17.1 
Locomotive Width (m) 3.2 

| Locomotive Height (m) 4.6 


Source: KM Chng Environmental Inc. January 2014. 


8 Toxic Air Contaminant Emissions Inventory and Air Dispersion Modeling Report for the Stockton Rail Yard, Stockton, California, 


Final Report-2/23/07, Sierra Research, Inc. January 2007. 
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Stationary, idling trains will be treated as point sources, and moving trains will be treated as volume 
sources with the sources stretching along the tracks from the parking locations at South Station until they 
reach the Tower | interlocking. The PM. emission factors for the locomotives will be the same as were 
used in the Emissions Inventory Analysis as presented previously in Table 4. 


7.5. Receptor Network 


A preliminary network of discrete receptors using simple terrain is provided in Table 12 for concurrence 
by MassDEP. The preliminary network of discrete receptors includes fence line receptors surrounding 
South Station, as well as sensitive locations such as residences, office buildings, schools, parks, 
playgrounds, businesses, and other areas where the public has access. 


Table 12 
Preliminary list of Discrete Receptors for PM2.5 Modeling Analysis 
Receptor Receptor Receptor Receptor 
No. Description No. Description 
Rl South Station Parking Center R24 Federal Reserve Building 
R2 South Station Parking South R25 Federal Reserve Building - sitting area 
R3 South Station Parking West R26 280 Congress Street 
R4 South Station Parking North R27 Park near Harbor Walk 
R5 Kneeland Street & Atlantic Avenue R28 Restaurant at Pearl Street Extension 
R6 183 Beach Street R29 John Joseph Moakley Federal Courthouse 
R7 Dunkin Donuts on Atlantic Avenue R30 Fan Pier Public Green 
R8 200 Essex Street R31 MetroLacrosse, 25 Thomson Place, Boston 
R9 Financial Center, Boston R32 Factory 63, 63 Melcher Street, South Boston 
R10 Dewey Square Elazaar the RAuers R33 Wormwood Park, South Boston 
Market) 
Ril 201 South St #614, Boston R34 Binford Street Park, South Boston 
R12 143 South St #6, Boston R35 Gillette Park, South Boston 
R13 89 South St, Boston R36 Restaurant at 98 A Street, South Boston 
R14 Leather District Park, Essex St R37 Diner at 75 W Broadway, South Boston 
R15 Boston-Fiduciary Trust Building R38 Flaherty Park, W 3" and B Streets, South 
Boston 
R16 Robe i ccrald Reunedy Steennny R39 Tai Tung Park, Tai-Tung Street 
Conservancy 
R17 Reggie Mong Memorial Park, R40 Eliot Norton Park, Tremont Street 
Lincoln Street 
R18 150 Lincoln Street (office building) R41 Millicent Way Park, Millicent Way 
R19 1 Lincoln Street (office building) R42 Peters Park, 230 Shawmut Avenue 
R20 loa Summer Se Boson RB eis Ave, 150 feet south of Summer 
R21 Dewey Square Park R44 rus Ave, 800 feet south of Summer 
Park St at Congress Street and Dorchester Ave, 1500 feet south of Summer 
R22 ; R45 
Atlantic Avenue Street 
R23 Fort Point Center Park, Pearl Street R46 Dorchester Ave, 2100 feet south of Summer 
& Atlantic Avenue Street 
Source: KM Chng Environmental Inc. January 2014. 
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7.6. Background PM, Concentrations 


Total PM,,5 concentrations will be determined by adding the appropriate 24-hour and annual background 
levels to the predicted PM, concentrations. The background values represent worst-case ambient PM); 
levels that are assumed to occur independently of the project emissions being analyzed. Background 
PM,.; concentrations will either be provided by MassDEP or will be based on MassDEP’s recommended 
procedure''. For the 24-hour background PM,; concentration, the three-year average of the gg™ 
percentile 24-hour values recorded at the nearest representative PM,; monitoring location for the most 
recent three full years of monitoring data available (2010 — 2012) will be used. For the annual PM); 
background concentration, the three year average of the annual average values recorded at the nearest 
representative PM, 5 monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012)'* '* '* will be used. These background levels are intended to represent worst-case urban 
conditions and will be conservatively held constant for all analysis years and project alternatives. 


The nearest representative MassDEP monitoring site to South Station that measures PM, ; is the Kenmore 
Square Site ID 25-025-0002). Annual and 24-hour data for the most recent three years (2010 — 2012) are 
presented in Table 13. Based on this data, we will use 21.7 ug/m’ for the 24-hour PM); background 
concentration and 9.2 ug/m* for the annual PM, ,; background concentration. 


Table 13 
98" Percentile 24-hour and Annual PM, Concentrations 
For Most Recent Three Years of Data from at the Kenmore Square Site 


Monitoring 98™ Percentile | Annual Mean 
Vear 24-hr Sone: One: 
(ug/m") (ug/m") 
2010 22 9.3 
2011 21 9.4 
2012 22 9.0 
|Background | 21.7 &2| £92 ~~ ~«*'| 


Source: KM Chng Environmental Inc. January 2014. 
8. NQOz2 Dispersion Modeling Analysis 


Massachusetts has been in compliance with the annual NO; standard of 53 ppb for at least the past two 
decades. In 2010, U.S. EPA promulgated a new one-hour NO, standard of 100 parts per billion (ppb). 
For NEPA disclosure and to make the localized impact assessment more comprehensive, a dispersion 
modeling analysis of NO, concentrations will be performed for one worst case Build Alternative in the 
SSX project’s design year of 2035. 


The same dispersion model (AERMOD), locomotive source inputs, motor vehicle inputs, and receptor 
network as described for the PM,.; Hot Spot analysis in Section 7 will be used in this analysis. 


8.1. Background NO, Concentrations 


As in the CO intersection and PM, Hot Spot modeling, total concentrations will be determined by adding 
the appropriate l-hour and annual background levels to the predicted NO, concentrations. The 
background values represent worst-case ambient NO, levels that are assumed to occur independently of 
the project emissions being analyzed. Background NO, concentrations will either be provided by 
MassDEP or will be based on MassDEP’s recommended procedure.'! For the 1-hour background NO, 
concentration, the three year average of the 98" percentile 1-hour values recorded at the nearest 
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representative NO, monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012) will be used and are presented in Table 14. 


Table 14 
98" Percentile 1-hour and Annual NO, Concentrations 
For Most Recent Three Years of Data from at the Kenmore Square Site 


ae 98" Percentile | Annual Mean 
Monitoring 
Year 1-hr Conc. Conc. 
(ppb) (ppb) 
2010 51.5 19.1 
2011 52.9 20.4 
2012 49.0 19.1 
Background 51.1 19.5 


Source: KM Chng Environmental Inc. January 2014. 


For the annual NO, background concentration, the highest annual average value recorded at the nearest 
representative NO, monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012)'*'*:'* will be used. These background levels are intended to represent worst-case urban 
conditions and will be conservatively held constant for all analysis years and project alternatives. 


Based on this data, the SSX team will use 51.1 ppb for the 24-hour NO, background concentration and 
19.5 ppb for the annual NO, background concentration. 


9. Assessment and Mitigation 
9.1. Assessments 


Annual emissions of each pollutant for the No Build Alternative will be compared to the corresponding 
emissions for each of the three Build Alternatives in the opening year of 2025 and the design year of 
2035. The results of these assessments will be presented in the EIR and EA in tabular form. The 
emission inventory results will be discussed for purposes of disclosure and public information under 
NEPA. 


The modeled 1-hour and 8-hour CO concentrations for each of the three Build Alternatives in the opening 
year of 2025 and the design year of 2035 will be compared to their respective Massachusetts and National 
Ambient Air Quality Standards. In order to demonstrate compliance with the ambient CO standards, 
predicted CO concentrations (including an appropriate background concentration) must not equal or 
exceed the NAAQS. 


The modeled 24-hour and annual PM,; concentrations for the No Build and each of the three Build 
Alternatives in the project’s opening year of 2025 and the project’s design year of 2035 will be compared 
to their respective Massachusetts and National Ambient Air Quality Standards. To demonstrate 
compliance with the ambient PM, standards, predicted PM, concentrations (including an appropriate 
background concentration) must not equal or exceed the NAAQS. 


The modeled 1-hour and annual NO, concentrations for the worst-case Build Alternative in the SSX 
project’s design year of 2035 will be compared to their respective Massachusetts and National Ambient 
Air Quality Standards. In order to demonstrate compliance with the ambient NO, standards, predicted 
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NO, concentrations (including an appropriate background concentration) must not equal or exceed the 
NAAQS. 


The project’s transportation-related GHG emissions for each of the Build alternatives will be included in 
the overall GHG analysis. Potential GHG mitigation measures will be discussed in the overall GHG 
analysis. 


A General Conformity evaluation is required for the project with respect to emissions of VOC and NOx, 
and concentrations of CO. Direct project-related emission plus indirect emissions will be compared to the 
pollutant specific emission rates for maintenance areas. The results of the air quality analysis are 
expected to provide the information necessary to support any necessary project-level conformity 
determination for the project. If conformity cannot be demonstrated for any project alternative, then 
candidate mitigation measures will be identified for further evaluation. The effects of selected candidate 
mitigation measures will be described qualitatively. 


9.2. Mitigation 


If adverse air quality impacts during routine SSX project operations are anticipated, mitigation measures 
will be identified and their potential benefits will be described qualitatively. The focus of this assessment 
will be on mitigation measures that can be implemented to prevent potential adverse impacts. 


Control measures that have direct impacts on GHG emissions from transportation sources will be 
identified, and their benefits will be described qualitatively. 


10. Construction Impacts 


Air quality impacts anticipated during SSX project construction will be described in a qualitative manner. 
If adverse air quality impacts during construction are anticipated, mitigation measures will be identified 
and their potential benefits will be described qualitatively. The focus of this assessment will be on 
mitigation measures that can be implemented to prevent potential adverse impacts, such as dust emissions 
and elevated CO and PM,)/PM,5 concentrations, at sensitive receptor locations within the project area. 
Administrative Consent Order (ACO-BO-00-7001), and its amendments, agreed to by MassDEP and the 
Massachusetts Executive Office of Transportation on January 26, 2005, requires Massachusetts Executive 
Office of Transportation to implement a construction equipment retrofit program and retrofit equipment 
with emission control technologies such as oxidation catalysts and particulate filters for large projects. 
Accordingly, it is assumed that contractors will be required to have retrofitted their diesel-powered 
equipment with emission controls, and that low sulfur fuel will be used. 
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6/5/2014 alang oldman@knchng .com - 06/05/2014 10:25:15 am -0400 - iso-8859-1 - Open WebMail (z) 


Date: Wed, 4 Jun 2014 13:35:51 -0400 

From: "Grafe, Jerome (DEP)" <jerome.grafe@state.ma.us> 

To: Alan Goldman <alangoldman@kmchng.com> 

CC: "epetrie@hntb.com" <epetrie@hntb.com>, “snwalker@hntb.com” <s ..... 
Subject: SSX Project AQ Analysis 


Hi Alan, 


lam writing to confirm we met today to discuss the attached Air Quality Analysis Protocol 
submitted by Km Chng Environmental on the May 7, 2014. Mr. Blanchet and | reviewed the 
Protocol and concur in principle with the methodology as described for use in the upcoming 
environmental review. 


Thank you, 


Jerome 


: s Pr toc ol for c IE 5-1 5 4. 
Type: application/pdf 
Encoding: base64 Download 
Description: AQAnalysis Protocol for DEIR5-16-14.pdf 
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Discussion of Project-related Diesel Particulates 


MEPA requested that diesel particulates be analyzed in the DEIR. Diesel particulate matter (DPM) is part 
of a complex mixture that makes up diesel exhaust. Diesel exhaust is composed of two phases, the gas 
phase and the particle phase, and both phases can contribute to the potential health risk. The gas phase is 
composed of many of the urban hazardous air pollutants, such as acetaldehyde, acrolein, benzene, 1,3- 
butadiene, formaldehyde and polycyclic aromatic hydrocarbons. The particle phase also has many 
different types of particles that can be classified by size or composition. The size of diesel particulates 
that are of greatest health concern are those that are in the categories of fine, and ultrafine particles. The 
composition of these fine and ultrafine particles may be composed of elemental carbon with adsorbed 
compounds such as organic compounds, sulfate, nitrate, metals and other trace elements. Diesel exhaust 
is emitted from a broad range of diesel engines; the on road diesel engines of trucks, buses and cars and 
the off-road diesel engines that include railroad locomotives. 


1. Health Effects of Diesel Particulates 


Short-term exposure to high concentrations of DPM can cause headache, dizziness, and irritation of the 
eye, nose and throat. Prolonged DPM exposure can increase the risk of cardiovascular, cardiopulmonary 
and respiratory disease and lung cancer. In June, 2012, the International Agency for Cancer Research 
classified DPM as a known human carcinogen. As described in Section 2.3.2 of the Air Quality 
Technical Report (Appendix 10 of the DEIR), emissions of toxic pollutants would increase by from 2 to 4 
percent. Thus, impacts due to the SSX project are expected to be minimal and no impacts to health are 
anticipated. 


2. Existing Regulations of Diesel Particulates 


At present, there are no regulations at the federal or state levels to which contain air quality standards for 
diesel particulates. EPA's National Scale Assessment uses several types of health hazard information to 
provide a quantitative "threshold of concern" or a health benchmark concentration at which it is expected 
that no adverse health effects occur at exposures to that level. Health effects information on carcinogenic, 
short and long-term noncarcinogenic end points are used to establish selective protective health levels to 
compare to the modeled exposures levels. Unfortunately the exposure response data in human studies are 
considered too uncertain to develop a carcinogenic unit risk for EPA's use. There is a Reference 
Concentration (RFC) that is used as a health benchmark protective of chronic noncarcinogenic health 
effects, but it is for diesel exhaust and not specifically set for diesel particulate matter. 


3. Diesel Particulate Emission Factors for Transportation Sources 


The state of understanding of the formation and fate of diesel particles in the atmosphere is still too 
elementary to develop quantitative emission factors for various types of transportation sources. At 
present, there are no emission factors for diesel particulates from transportation sources. 


4. Available Controls and Mitigation Measures 


Over the past 15 years, considerable research has taken place to develop suitable control technologies, 
especially for vehicles operating in confined areas (e.g., underground mining). Proven control 
technologies include: low emission engines, low emission fuels, ventilation of enclosed areas, engine 
maintenance, exhaust filtration systems, driver and workforce education, and personal protective 
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equipment. Experience has shown that no one single simple solution exists and that individual activities 
need to explore which of the previously discussed control technologies best fit their circumstances. 


5. Potential Impacts of Diesel Particulate Emissions from the SSX 
Project 


At the present time, sufficient data are not available to accurately achieve a quantitative assessment of 
diesel particulate emissions from various project alternatives. However, a general qualitative assessment 
can be made by assuming that the emissions of diesel particulate in the vicinity of South Station will 
follow the emissions trends of PM,,; emissions from diesel fueled sources. The diesel fueled sources 
include locomotives and intercity buses (which are all assumed to be diesel fueled). 


Using PM); emissions from diesel fueled sources as a surrogate, diesel particulate emissions are expected 
to increase with the growth in diesel powered vehicles. For the same calendar year, Alternative 1 would 
produce more diesel particulate emissions than the No Build Alternative, and Alternative 3 would 
produce more Diesel Particulate emissions than either Alternative 1 or the No Build Alternatives. 


South Station Expansion October 2014 
Massachusetts Department of Transportation 


Air Quality Technical Report 


Attachment P Discussion of Ultrafine Particulates 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Air Quality Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Air Quality Technical Report 


Ultrafine Particles 


MEPA requested that ultrafine particulates be analyzed in the DEIR. Ultrafine particulates (UFPs) refer 
to particulate matter that is generally less than 100 nanometers in size. Compared with PM,;, the 
ultrafine particles would be 0.1 microns and smaller or roughly 25 times smaller than the regulated PM). 


1. Sources of Ultrafine Particles 


Ultrafine particles can come from natural sources, or be artificially created by humans. The natural 
sources include volcanic eruptions, sprays from ocean waves, and smoke from wildfires. Man-made 
sources include combustion of all petroleum products, which include all non-electrical transportation 
sources, home heating, and power generation. Man-made sources also include cooking, tobacco smoke, 
and the use of office machines such as laser printers and copiers. With rapidly growing applications of 
nano structures in both the medical and technology fields, emissions of ultrafine particulates are expected 
to increase. 


2. Health Effects of Ultrafine Particles 


Compared with bigger particles of the same mass concentration, ultrafine particles will have much higher 
numbers and surface areas to carry other toxic agents and penetrate deeper into the lungs. Once inside the 
lungs, the ultrafine particles could penetrate the tissues, and be absorbed into the blood stream. The 
medical and pharmaceutical professions recognize this and use this process as another mechanism to 
deliver drugs to their patients. In theory, therefore, ultrafines have the capacity to cause respiratory and 
cardiovascular effects. 


Although there have been many studies focusing on the ultrafine particles and their health effects, there is 
still insufficient evidence to isolate the effects of ultrafine particles from the other co-pollutants that are 
either adsorbed on the ultrafine particle surfaces or inhaled into the lungs at the same time. Also, there is 
no current agreement on the metric to measure ultrafine particles for the purpose of assessing health 
effects. There is postulation that a number count may be a better measure than a mass count. But there is 
no generally agreed upon protocol on how to measure the count of ultrafine particles. 


3. Existing Regulations of Ultrafine Particles 


At present, there is no progress at the federal or state levels to regulate air quality standards for ultrafine 
particles. As the nanotechnology sector grows, the need to regulate exposure to ultrafine particles in the 
work place will also increase. But the research that must precede the proposed regulation for outdoor 
exposure has not been completed. 


4. Ultrafine Particle Emission Factors for Transportation Sources 


The state of understanding of the formation and fate of ultrafine particles in the atmosphere is still too 
elementary to develop quantitative emission factors for various types of transportation sources. Because 
ultrafine particles do not have a lot of mass, it is generally agreed that the better metric might be a count 
of the number of particles in a unit volume. Ultrafine particles are formed during combustion inside the 
engine. But even outside of the exhaust pipe, ultrafine particles are lost through coalescence, while new 
particles are formed by nucleation of the exhaust products. A generally agreed upon measuring protocol 
needs to be in place before a data base of emission factors of ultrafine particles for transportation sources 
can be developed. 
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5. Potential Impacts of Ultrafine Particles from the South Station 
Expansion Project 


At the present time, sufficient data are not available to achieve a quantitative assessment of various 
project alternatives on ultrafine particles in the atmosphere. However, a general qualitative assessment 
can be made as follows. UFP emissions in the vicinity of South Station are similar to UFP emissions 
from highways because they both include diesel and gasoline burning transportation sources. 


The half-life of primary UFPs is short, and a sharp drop-off UFPs near a highway has been shown to 
occur from 2.5 to 4 times the width of the highway. Translating these results loosely, a similar drop of 
UFPs could be expected between 1,100 and 1,800 feet (or about 0.34 miles) from the center track of 
South Station. 


Using fuel consumption as a surrogate, UFPs are expected to increase with time, with any alternative. For 
the same calendar year, Alternative 1 would produce more UFPs than the No Build Alternative, and 
Alternative 3 would produce more UFPs than either Alternative 1 or the No Build Alternatives. 


Control technologies to reduce UFPs without increasing PM, ; or other size fractions of particulate matter 
are still in developmental stages. A combination of particulate filtration and specially formulated 
oxidation catalyst technology appear to show promise in reducing the number count of UFPs and limiting 
the mass emissions of some particulate matter at the same time. 
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Attachment Q__— Discussion of Control Technologies for Locomotive 
Emissions 
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Control Technologies for Locomotive Emissions 


MEPA requested that new locomotive technologies be discussed in the DEIR. Control technologies for 
locomotive emissions are presented below with respect to compliance with federal standards, alternative 
power sources, retrofit devices, alternative fuels, and operational strategies. 


1. Compliance with Locomotive Emission Standards 


U.S. EPA’s Locomotives Exhaust Emission Standards which are codified at 40 CFR Part 1033.101, 
include several sets of emission standards based on the date a locomotive is first manufactured or 
remanufactured. These standards for locomotives set upper limits for pollutant emissions per unit fuel 
burned or per unit of work expended. These limits are organized into tiers (Tier 0 through Tier 4), based 
on the years of implementation. For example, Tier 0 standards apply to locomotive engines manufactured 
or remanufactured between 1973 and 1992; Tier 1 standards are for engines manufactured or 
remanufactured between 1993 and 2004; and Tier 4 standards are for engines manufactured or 
remanufactured in 2015 or later. 


The air quality analysis for the South Station Expansion project assumed that, for the 2012 Existing 
Conditions, the typical MBTA locomotive (represented by the F40PH-2C locomotive) would be in 
compliance with the Tier 1 standards because it would have been manufactured or remanufacture between 
1993 and 2004. The analysis also assumed that the typical Amtrak locomotive would be in compliance 
with the Tier 0 standards because it would have been manufactured or remanufactured prior to 1992. For 
the No Build and all Build Conditions in both 2025 and 2035, it was assumed that all locomotives would 
be in compliance with the Tier 4 standards. Between Tier | and Tier 4, there is a very large reduction in 
emission limits: 82% for NOx, 86% for PM, and 75% for HC. 


2. Alternative Power Sources 


Emissions from locomotives using South Station could be eliminated if all of the trains were electrified. 
Full electrification would mean new equipment and new infrastructure. 


A Diesel Multiple Unit or DMU is a diesel-powered, self-propelled passenger railcar that can respond to 
local or remote throttle and brake commands. MassDOT and the MBTA are contemplating the use of 
Diesel Multiple Units (DMUs) on the MBTA’s commuter rail system. Initial plans are under 
development for acquisition of a DMU fleet and implementation of service on the Fairmount Line. 
Therefore, there would potentially be no decrease in emissions. Further study of DMU impacts on 
emissions has not been evaluated as part of this project. 


The use of battery storage technology to power the trains has not been fully developed for such heavy- 
duty applications. The needs and costs of the associated infrastructures to support such technologies are 
also not developed at the present time. 


3. Retrofit Devices 


All new or re-manufactured engines will have to comply with emission limits described previously. 
Retrofit devices are products that may be added to locomotive engines to further reduce emissions from 
engines that have already been certified to meet the mandated limits. Table E.1 shows typical emission 
reductions for PM, NOx, and HC for various types of retrofit devices. 
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Oxidation catalysts work better with fuel with low sulfur content. They are intended to lower both PM 
and HC emissions. However, their effectiveness on ultrafines is still not well defined. 


Diesel particulates filter (DPF) can reduce baseline PM emissions by as much as 95%. But size fraction 
data are currently unavailable. DPFs can have passive or active regeneration systems to oxidize the PM 
that may have accumulated in the filter. 


Table 1 - Typical Emissions Reductions (in Percent)* for PM, NOx, and HC for Various Types of 
Retrofit Devices 
Retrofit Device PM NOx HC 
Diesel Oxidation Catalyst 20 - 40 ND? 40 - 70 
Diesel Particulate Filter 85 - 95 ND 85 - 95 
Selective Catalytic Reduction ND <75 ND 
Exhaust Gas Recirculation ND 25 - 40 ND 
Lean NOx Catalyst ND 5 - 40 ND 


a Reduction is expressed in percent (versus the un-retrofitted baseline). 
b ND means no data or not applicable. 


Selective catalytic reduction (SCR) systems use a reducing agent (often referred to as a diesel exhaust 
fluid or DEF) to convert NOx in the exhaust to N, (nitrogen gas). Reduction of NOx with this system can 
be as high as 75%. 


Exhaust gas recirculation (EGR) redirects some of the exhaust gas back into the engine to cool the peak 
combustion temperature, thereby reducing the production of NOx. With proper engine integration, EGR 
systems could potentially reduce NOx between 25 and 40%. 


Lean NOx Catalyst (LNC) injects diesel fuel into the exhaust stream to achieve a catalytic reaction and 
reduce NOx formation. LNC is not as popular as EGR because it is not as effective and there is an 
increased fuel penalty as well. 


4. Alternative Fuels 


A number of other fossil fuels could be substituted for diesel fuel to achieve a cleaner exhaust from the 
locomotive. 


Use of ultra-low sulfur diesel (ULSD) can generally lead to lower PM emissions. The amount of 
emission reduction will vary with sulfur content and other fuel properties such as the number and 
concentration of specific aromatics. ULSD is required for all locomotives in use as of 2012. 


Biodiesel fuel is manufactured from new or used vegetable oil and animal fats can be used instead of 
diesel fuel. Typically, blends of 20% biodiesel and 80% petroleum diesel can be used without engine 
modification. This so called B20 fuel could reduce PM and HC emissions, but could actually lead to 
increased NOx emissions. 


Natural gas, in its compressed form (CNG) or liquefied form (LNG), can also be used as an alternative 
fuel for diesel locomotives. Emissions from natural gas combustion should generally be cleaner than 
baseline diesel engines before being retrofitted with exhaust cleaning devices. However, fueling 
infrastructure is currently not as well developed as for diesel. 


5. Operational Strategies 
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Operational strategies refer to ways of reducing fuel consumption and associated emissions by reducing 
engine idling times or engine running times to accomplish the same function. 


There are currently limits in place to limit train idling at the platforms at South Station and these will be 
continued in the expanded South Station. Bus idling at South Station is already limited by regulations to 
no more than 5 minutes at a time. 


Shore power exists today at South Station and is proposed at the expanded South Station and at the 
layover facilities, as part of the SSX project. 
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Attachment R PM2.5 Hot Spot Analysis 
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1. Introduction 


A quantitative PM,.; Hot Spot Analysis is only required for those projects which are located in a PM, 5 
Nonattainment area. This area of Boston, and the entire state of Massachusetts, is in attainment of the 
PM, ,; standards; and therefore a PM, Hot Spot analysis is not required for this Project. However, this 
analysis was prepared as requested by the Secretary’s Certificate. This analysis was conducted to provide 
disclosure of potential harmful health effects of “diesel particulate” (a known carcinogen) emitted by the 
increase in rail operations due to the increase in the number of railroad tracks at South Station. Even 
though this analysis is not required by any regulations, this quantitative PM25 Hot Spot analysis was 
conducted following U.S. EPA’s November 2013 guidance’. The PM); Hot Spot analysis was prepared 
in accordance with the methodology as described in the SSX Air Quality Analysis Protocol approved by 
Massachusetts Department of Environmental Protection (MassDEP) on June 4, 2014. 


The analysis focused only on the emissions from the diesel trains operating at South Station, the motor 
vehicles on roadways in the vicinity of South Station, and intercity buses operating at the South Station 
Bus Terminal. The U.S. EPA’s Locomotives Exhaust Emission Standards were used to determine the 
emission rates for the MBTA and Amtrak locomotives in 2012, 2025, and 2035. The U.S. EPA’s 
MOVES emission factors program was used to determine emission rates from motor vehicles and 
intercity buses for the same calendar years. Background PM); concentration levels (approved by 
MassDEP) were used to estimate 24-hour and annual PM, 5 impacts and were assumed to remain constant 
for all years analyzed. Individual modeling analyses were prepared for the 2012 Existing Conditions, 
2025 No Build Alternative, 2025 Alternative 1, 2025 Alternative 3, 2035 No Build Alternative, 2035 
Alternative 1, and the 2035 Alternative 3. The results of the analyses were compared to the National and 
Massachusetts 24-hour and annual PM, ; standards. 


2. PMz25 Modeling Results for the 2012 Existing Conditions 


The eighth highest modeled 24-hour PM, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are presented in Table 1. The maximum modeled PM, 24-hour concentration was 
estimated to be 25.7 g/m’ and included a background concentration of 21.7 ug/m*. This maximum 24- 
hour PM, concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,,; concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
24-hour PM, 5 National and Massachusetts standard of 35 g/m? ; 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are also presented in Table 1. The maximum modeled PM, Annual concentration 
was estimated to be 10.2 ug/m? and included a background concentration of 9.2 ug/m*. This maximum 
annual concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
Annual PM, ; National and Massachusetts standard of 12 g/m’, 


Table 1 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2012 Existing 
Conditions 
24-Hour PM) 5 Annual PM) 5 
Receptor Receptor Concentration* Concentration? 
ID No. Description (wg/m”) (ug/m*) 


mes ransportation Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas, 
Transportation and Climate Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA-420-B-13-053. 
November 2013. 
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24-Hour PM) ; Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 
RI 800 Atlantic Avenue 25.7 10.2 
R2 800 Atlantic Avenue-ROOF 21.8 9.2 
R3 183 Beach Street 23.6 9.9 
R4 183 Beach Street-ROOF 21.8 9.2 
R5 711 Atlantic Ave 23.0 9.7 
R6 711 Atlantic Ave-ROOF 22.0 9.3 
R7 200 Essex Street 22.9 9.7 
R8 200 Essex Street-ROOF 21.8 92 
R9 1 Financial Center, Boston 22:7 9.7 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.6 9.6 
R12 201 South Street, Boston 23.8 9.8 
R13 143 South Street, Boston 22.8 9.6 
R14 89 South Street, Boston 22.4 9.5 
R15 Leather District Park, Essex Street, Boston. 22.4 9.6 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.4 9.5 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 25.0 10.1 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 23.1 9.8 
R19 150 Lincoln Street (office Bldg.) 23.0 9.9 
R20 1 Lincoln Street (office Bldg.) 22.6 9.6 
R21 100 Summer St, Boston, 22.1 9.3 
R22 Dewey Square Park 22.5 9.6 
R23 Park at Congress Street and Atlantic Avenue 22.5 9.6 
R24 Fort Point Channel Parks 22.4 9.5 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.5 9.6 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.4 9.5 
R28 280 Congress Street 22.4 9.6 
R29 Park near Harbor Walk near Pearl Street Extension 22.2 9.4 
R30 Restaurant at Pearl Street Extension 22.2 9.4 
R31 Moakley Federal Courthouse, | Courthouse Way 21.9 9.3 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 22.0 9.3 
R34 Restaurant at 63 Melcher Street 22.1 9.4 
R35 Wormwood Park, A Street, Boston 22.3 9.5 
R36 Binford Street Park 22.4 9.4 
R37 Gillette Park, Boston 22.1 9.3 
R38 Restaurant at 98 A Street, Boston 22.2 9.4 
R39 Diner at 75 W Broadway, Boston 22.1 9.4 
R40 Flaherty Park, W. 3“ Street 22.0 9.3 
R41 Tai Tung Park, Tyler Street 22.5 9.4 
R42 Eliot Norton Park, Tremont Street 21.9 9.2 
R43 Millicent Way Park 21.9 9.2 
R44 Peters Park 21.9 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.5 9.5 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 

R46 Dorchester Ave, 800 feet south of Summer Street 23.0 9.6 
R47 Dorchester Ave, 1500 feet south of Summer Street 23.1 9.6 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.6 9.4 
R49 Fidelity Building at 245 Summer Street 22.5 9.6 
R50 Fidelity Building at 245 Summer Street-ROOF 21.8 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 


> _ Concentrations include an Annual PM; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


3. PM25 Modeling Results for the 2025 No Build Alternative 


The eighth highest modeled 24-hour PM; concentrations at each of the receptors analyzed for the 2025 
No Build Alternative are presented in Table 2. The maximum modeled PM; 24-hour concentration was 
estimated to be 22.6 g/m? and included a background concentration of 21.7 pg/m*. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below 
the 24-hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are also presented in Table 2. The maximum modeled PM,,; Annual concentration was 
estimated to be 9.5 g/m? and included a background concentration of 9.2 g/m*. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the 
Annual PM, 5; National and Massachusetts standard of 12 g/m’, 


Table 2 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2025 No Build 


Alternative 
24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.6 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street--ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.4 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.0 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.4 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.2 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 22.0 9.3 
R40__| Flaherty Park, W. 3” Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 21.9 9.3 
R46 Dorchester Ave, 800 feet south of Summer Street 22.0 9.3 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.0 9.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 21.9 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 
> _ Concentrations include an Annual PM); background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


4. PM,5 Modeling Results for Alternative 1 in 2025 


The eighth highest modeled 24-hour PM,5 concentrations at each of the receptors analyzed for Alternative 
1 in 2025 are presented in Table 3. The maximum modeled PM, 5 24-hour concentration was estimated to 
be 22.7 g/m” and included a background concentration of 21.7 ug/m*. This maximum 24-hour PM); 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour PM); 
concentrations at all of the receptors modeled for Alternative 1 in 2025 were well below the 24-hour PM); 
National and Massachusetts standard of 35 ug/m?. The 24-hour PM,.5 concentrations due to the 2025 
Alternative | are slightly higher than the 2025 No Build Alternative concentrations. This is due 
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to the very slight increase in traffic volumes and rail operations occurring in the 2025 Alternative | 
compared to the 2025 No Build Alternative. 


The maximum modeled Annual PM)>.5 concentrations at each of the receptors analyzed for Alternative | in 
2025 are also presented in Table 3. The maximum modeled PM, Annual concentration was estimated to 
be 9.5 g/m? and included a background concentration of 9.2 ug/m*. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the Annual PM,; National and 


Massachusetts standard of 12 ug/m?. The annual PM, 5; concentrations due to the 2025 Alternative | are 


nearly identical to the 2025 No Build Alternative concentrations. This is due to the very slight increase in 
traffic volumes and rail operations occurring in the 2025 Alternative | having almost no impact on local 
PM,.; concentrations compared to the 2025 No Build Alternative. 


Table 3 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 1 in 2025 


24-Hour PM); Annual PM); 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m’) (ug/m?*) 
R1 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 2137 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.3 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 9.4 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m?*) (ug/m?) 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40__| Flaherty Park, W. 3” Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.1 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*. Concentrations include a 24-hour PM); background concentration of 21.7 g/m’. 
> - Concentrations include an Annual PM, ; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


5. PM25 Modeling Results for Alternative 3 in 2025 


The eighth highest modeled 24-hour PM, 5 concentrations at each of the receptors analyzed for Alternative 
3 in 2025 are presented in Table 4. The maximum modeled PM,,; 24-hour concentration was estimated to 
be 22.7 g/m’ and included a background concentration of 21.7 ug/m*. This maximum 24-hour PM); 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour PM); 
concentrations at all of the receptors modeled for Alternative 3 in 2025 were well below the 24-hour PM); 
National and Massachusetts standard of 35 ug/m?. The 24-hour PM,,; concentrations due to the 2025 
Alternative 3 are slightly higher than the 2025 No Build Alternative concentrations and nearly identical to 
the 2025 Alternative 1 concentrations. This is due to the very slight increase in traffic volumes and rail 
operations occurring in the 2025 Alternative 3 compared to the 2025 No Build Alternative and the 2025 
Alternative 1. 


The maximum modeled Annual PM>.5 concentrations at each of the receptors analyzed for Alternative 3 in 
2025 are also presented in Table 4. The maximum modeled PM, Annual concentration was estimated to 
be 9.5 g/m? and included a background concentration of 9.2 ug/m*. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the Annual PM>>5 National and 
Massachusetts standard of 12 g/m’. The annual PM,,; concentrations due to the 2025 Alternative 3 are 
nearly identical to the 2025 No Build Alternative and to the 2025 Alternative 1 concentrations. This is 
due to the very slight increase in traffic volumes and rail operations occurring in the 2025 Alternative 3 
having almost no impact on local PM25 concentrations compared to the 2025 No Build Alternative or the 
2025 Alternative 1. 


Table 4 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 3 in 2025 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22:3 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.6 9.5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 0.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.9 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40 Flaherty Park, W. 3“ Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 oD 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m?*) (ug/m?) 

R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.2 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 


> _ Concentrations include an Annual PM>; background concentration of 9.2 yg/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


6. PM25 Modeling Results for the 2035 No Build Alternative 


The eighth highest modeled 24-hour PM; concentrations at each of the receptors analyzed for the 2035 
No Build Alternative are presented in Table 5. The maximum modeled PM, 5 24-hour concentration was 
estimated to be 22.6 g/m’ and included a background concentration of 21.7 pg/m*. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM, 5 concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below 
the 24-hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are also presented in Table 5. The maximum modeled PM>,; Annual concentration was 
estimated to be 9.5 g/m? and included a background concentration of 9.2 g/m*. This maximum annual 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 
Annual PM, 5; National and Massachusetts standard of 12 g/m’, 


Table 5 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2035 No Build 


Alternative 
24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.6 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street--ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.2 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.2 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.1 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.4 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration” 
ID No. Description (ug/m*) (ug/m?) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.4 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.2 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 22.0 9.3 
R40 _| Flaherty Park, W. 3 Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 21.9 9.3 
R46 Dorchester Ave, 800 feet south of Summer Street 22.0 9.3 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.0 9.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 21.9 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 g/m”. 
> _ Concentrations include an Annual PM; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


7. PM25 Modeling Results for Alternative 1 in 2035 


The eighth highest modeled 24-hour PM>25 concentrations at each of the receptors analyzed for 
Alternative 1 in 2035 are presented in Table 6. The maximum modeled PM>.5 24-hour concentration was 
estimated to be 22.7 g/m’ and included a background concentration of 21.7 g/m’. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for Alternative 1 in 2035 were well below the 24- 
hour PM, ; National and Massachusetts standard of 35 g/m’, 
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The maximum modeled Annual PM, concentrations at each of the receptors analyzed for Alternative | 
in 2035 are also presented in Table 6. The maximum modeled PM,.; Annual concentration was estimated 


to be 9.5 ug/m® and included a background concentration of 9.2 g/m’. 
concentration occurred at receptor Rl — 800 Atlantic Avenue. 


This maximum annual 
All of the modeled Annual PM, 5; 


concentrations at all of the receptors modeled for Alternative 1 in 2035 were well below the Annual PM, ; 
National and Massachusetts standard of 12 ug/m’. 


Table 6 - Maximum Modeled 24-Hour and Annual PM,, Concentrations for Alternative 1 in 2035 


24-Hour PM, ; Annual PM, ; 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m’) (ug/m?*) 
RI 800 Atlantic Avenue 2257 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.3 
R6 711 Atlantic Ave-ROOF 21.8 92 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 9.4 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.3 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 

R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40__| Flaherty Park, W. 3 Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.1 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


* - Concentrations include a 24-hour PM); background concentration of 21.7 g/m’. 
®_ Concentrations include an Annual PM> 5 background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


8. PM25 Modeling Results for Alternative 3 in 2035 


The eighth highest modeled 24-hour PM,5 concentrations at each of the receptors analyzed for 
Alternative 3 in 2035 are presented in Table 7. The maximum modeled PM, 24-hour concentration was 
estimated to be 22.7 tg/m’ and included a background concentration of 21.7 g/m’. This maximum 24- 
hour PM>.; concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for Alternative 3 in 2035 were well below the 24- 
hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for Alternative 3 
in 2035 are also presented in Table 7. The maximum modeled PM; Annual concentration was estimated 
to be 9.5 ug/m® and included a background concentration of 9.2 pg/m*. This maximum annual 
concentration occurred at receptor RI — 800 Atlantic Avenue. All of the modeled Annual PM>>; 
concentrations at all of the receptors modeled for Alternative 3 in 2035 were well below the Annual PM, 5 
National and Massachusetts standard of 12 ug/m’. 


Table 7 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 3 in 2035 


24-Hour PM) 5 Annual PM) 5 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street ee) 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.2 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.3 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.1 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 o5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.2 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, 1 Courthouse Way 21.8 0.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.9 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40 Flaherty Park, W. 3™ Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.2 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*~ Concentrations include a 24-hour PM>; background concentration of 21.7 g/m”. 
> _ Concentrations include an Annual PM) ; background concentration of 9.2 g/m’. 
The National Ambient Air Quality Standards for PM2; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


9. Conclusion 
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All of the modeled 24-hour and Annual PM,; concentrations were well below the National and 
Massachusetts PM, 5 standards for all years and alternatives evaluated. 
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1. Introduction 


A quantitative NO, modeling analysis is required by MDEP for projects located in NO, Nonattainment 
areas. This area of Boston, and the entire state of Massachusetts, is in attainment of the NO, standards; 
and therefore a modeling analysis for NO, is not required for this project. However, this analysis was 
prepared to provide disclosure of potential harmful health effects of transportation-related pollutants 
emitted by the increase in rail operations due to the increase in the number of railroad tracks at South 
Station. NO, was chosen as the pollutant to be analyzed because the 1-hour NO, standard is the most 
stringent to meet and if the NO, standards are met, then the standards for all other criteria pollutants will 
be met. Even though this analysis is not required by any regulations, this quantitative NO, modeling 
analysis was prepared in accordance with the methodology described in the SSX Air Quality Analysis 
Protocol approved by Massachusetts Department of Environmental Protection (MassDEP) on June 4, 
2014. 


Emission factors for all sources evaluated in this analysis are given as oxides of nitrogen (NOx) and the 
modeled concentrations produced by AERMOD are generated as ug/m* of NOx. However, the ambient 
standards are for NO». Appendix W of 40 CFR Part 51 “Guideline on Air Quality Models” identifies a 
method that can be used to estimate NO, concentrations from modeled NOx concentrations. In this 
approach, an empirical ratio of NO» to NOx is derived and is then applied to the modeled 1-hour NOx 
concentrations. For this project, one full year of concurrent hourly NO, and NOx data measured at the 
MassDEP’s Kenmore Square site for calendar year 2012 (the Existing Conditions year for the Project) 
was collected. For each hour of valid data, the NO, to NOx ratio was calculated and then averaged over 
the entire year. The average NO. to NOx ratio for the entire year was then multiplied by the modeled 1- 
hour NOx concentrations to compute the NO, concentrations. 


The analysis focused on the emissions from the diesel trains operating at South Station, the motor 
vehicles on roadways in the vicinity of South Station, and intercity buses operating at the South Station 
Bus Terminal. The U.S. EPA’s Locomotives Exhaust Emission Standards were used to determine the 
emission rates for the MBTA and Amtrak locomotives in 2012, 2025, and 2035. The U.S. EPA’s 
MOVES emission factors program was used to determine emission rates from motor vehicles and 
intercity buses for the same calendar years. Background NO, concentration levels (approved by 
MassDEP) were used to estimate 1-hour and annual NO, impacts and were assumed to remain constant 
for all years analyzed. Individual modeling analyses were prepared for the 2012 Existing Conditions, 
2025 No Build Alternative, 2025 Alternative 1, 2025 Alternative 3, 2035 No Build Alternative, 2035 
Alternative 1, and the 2035 Alternative 3. The results of the analyses were compared to the National and 
Massachusetts 1-hour and annual NO, standards. 


2. NO, Modeling Results for the 2012 Existing Conditions 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are presented in Table 1. The maximum modeled NO, 1-hour concentration was 
estimated to be 166.6 ppb and included a background concentration of 51.1 ppb. This maximum 1|-hour 
NO, concentration occurred at receptor R1 — 800 Atlantic Avenue. While there are exceedances of the 1- 
hour NO) standard at receptors RI, R3, R12, and R17, there are no exceedances of the 1-hour standard in 
any of the 2025 or 2035 analyses. 


The maximum modeled annual NO, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are also presented in Table 1. The maximum modeled NO, Annual concentration 
was estimated to be 23.8 ppb and included a background concentration of 19.5 ppb. This maximum 
annual concentration occurred at receptor RI — 800 Atlantic Avenue. All of the modeled annual NO, 
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concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 1 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2012 Existing 


Conditions 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
Rl 800 Atlantic Avenue 166.6 23.8 
R2 800 Atlantic Avenue-ROOF 56.4 20.3 
R3 183 Beach Street 109.3 22.4 
R4 183 Beach Street-ROOF 60.2 20.1 
R5 711 Atlantic Ave 91.5 21.5 
R6 711 Atlantic Ave-ROOF 65.6 20.3 
R7 200 Essex Street 86.0 21.3 
R8 200 Essex Street-ROOF 57.0 20.0 
R9 1 Financial Center, Boston 81.4 21.3 
R10 1 Financial Center, Boston-ROOF 51.6 19.9 
R11 Dewey Square Plaza Farmer's Market 76.5 21.8 
R12 201 South Street, Boston 117.3 22.6 
R13 143 South Street, Boston 88.3 21.4 
R14 89 South Street, Boston 78.3 21.1 
R15 Leather District Park, Essex Street, Boston. 73.7 21.2 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 71.5 21.6 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 134.1 24.0 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 91.4 22.7 
R19 150 Lincoln Street (office Bldg.) 87.3 22.5 
R20 1 Lincoln Street (office Bldg.) 75.9 21.0 
R21 100 Summer St, Boston, 67.8 20.5 
R22 Dewey Square Park 71.5 21.5 
R23 Park at Congress Street and Atlantic Avenue 67.5 21.3 
R24 Fort Point Channel Parks 67.3 21.0 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue *73.4 21.0 
R26 Federal Reserve Bldg.-ROOF 51.8 19.8 
R27 Federal Reserve Bldg. (sitting area) 71.7 21.1 
R28 280 Congress Street 68.0 21.1 
R29 Park near Harbor Walk near Pearl Street Extension 64.6 20.5 
R30 Restaurant at Pearl Street Extension 64.5 20.5 
R31 Moakley Federal Courthouse, 1 Courthouse Way 58.2 19.8 
R32 Fan Pier Public Green 56.2 19.8 
R33 Business at 25 Thomson Place, Boston 59.1 20.1 
R34 Restaurant at 63 Melcher Street 61.8 20.7 
R35 Wormwood Park, A Street, Boston 65.0 21.0 
R36 Binford Street Park 72.4 20.8 
R37 Gillette Park, Boston 67.8 20.2 
R38 Restaurant at 98 A Street, Boston 61.4 20.6 
R39 Diner at 75 W Broadway, Boston 60.7 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R40 __| Flaherty Park, W. 3“ Street 59.8 20.0 
R41 Tai Tung Park, Tyler Street 76.8 20.4 
R42 Eliot Norton Park, Tremont Street 61.9 19.8 
R43 Millicent Way Park 60.1 19.7 
R44 Peters Park 58.3 20.0 
R45 Dorchester Ave, 150 feet south of Summer Street 7321 21.4 
R46 Dorchester Ave, 800 feet south of Summer Street 83.7 22.0 
R47 Dorchester Ave, 1500 feet south of Summer Street 83.7 21.9 
R48 Dorchester Ave, 2100 feet south of Summer Street 79.3 20.9 
R49 Fidelity Building at 245 Summer Street 73.6 21.1 
R50 Fidelity Building at 245 Summer Street-ROOF 55.4 20.4 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


3. NO, Modeling Results for the 2025 No Build Alternative 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are presented in Table 2. The maximum modeled NO, 1-hour concentration was 
estimated to be 80.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour 
NO) concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the I- 
hour NO, National and Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are also presented in Table 2. The maximum modeled NO, Annual concentration was 
estimated to be 9.5 ppb and included a background concentration of 21.0 ppb. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 2 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2025 No Build 


Alternative 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 

ID No. Description (ppb) (ppb) 

RI 800 Atlantic Avenue 80.7 21.0 

R2 800 Atlantic Avenue-ROOF 522 19.5 

R3 183 Beach Street 66.4 20.4 

R4 183 Beach Street-ROOF 52.9 19.6 

RS 711 Atlantic Ave 61.5 20.3 

R6 711 Atlantic Ave-ROOF 54.4 19.6 

R7 200 Essex Street 61.0 20.3 

R8 200 Essex Street-ROOF 52.5 19.6 

R9 1 Financial Center, Boston 60.1 20.4 

R10 1 Financial Center, Boston-ROOF 51.2 19.5 

R11 Dewey Square Plaza Farmer's Market 58.7 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R12 201 South Street, Boston 67.4 20.5 
R13 143 South Street, Boston 59.6 20.1 
R14 89 South Street, Boston 57.6 20.1 
R15 Leather District Park, Essex Street, Boston. 57.1 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 57.0 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 71.0 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.6 20.5 
R19 150 Lincoln Street (office Bldg.) 59.8 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.2 
R21 100 Summer St, Boston, D933 19.8 
R22 Dewey Square Park 57.5 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.6 20.5 
R24 Fort Point Channel Parks 56.6 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.7 20.3 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 56.3 20.1 
R28 280 Congress Street 56.6 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.6 19.9 
R30 Restaurant at Pearl Street Extension 54.7 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.6 19.7 
R34 Restaurant at 63 Melcher Street 54.4 20.0 
R35 Wormwood Park, A Street, Boston 56.1 20.2 
R36 Binford Street Park 56.1 19.9 
R37 Gillette Park, Boston 55.0 19.7 
R38 Restaurant at 98 A Street, Boston 55.6 20.1 
R39 Diner at 75 W Broadway, Boston 54.9 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.4 19.7 
R41 Tai Tung Park, Tyler Street 57.6 19.9 
R42 Eliot Norton Park, Tremont Street 53.8 19.6 
R43 Millicent Way Park 53.5 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.4 20.1 
R46 Dorchester Ave, 800 feet south of Summer Street 58.7 20.2 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.8 20.2 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.8 19.9 
R49 Fidelity Building at 245 Summer Street 56.2 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 52.0 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


4. NO, Modeling Results for Alternative 1 in 2025 
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The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 1 
in 2025 are presented in Table 3. The maximum modeled NO, 1|-hour concentration was estimated to be 
80.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative | in 
2025 are also presented in Table 3. The maximum modeled NO, Annual concentration was estimated to 
be 21.0 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 3 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 1 in 2025 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 80.7 21.0 
R2 800 Atlantic Avenue-ROOF 52.1 19.5 
R3 183 Beach Street 65.4 20.4 
R4 183 Beach Street-ROOF 52.8 19.6 
RS 711 Atlantic Ave 60.5 20.2 
R6 711 Atlantic Ave-ROOF 54.0 19.6 
R7 200 Essex Street 59.9 20.3 
R8 200 Essex Street-ROOF 52.4 19.6 
R9 1 Financial Center, Boston 29:3 20.4 
R10 1 Financial Center, Boston-ROOF 51.3 19.5 
R11 Dewey Square Plaza Farmer's Market 58.1 20.4 
R12 201 South Street, Boston 67.4 20.5 
R13 143 South Street, Boston 59.1 20.1 
R14 89 South Street, Boston 57.2 20.1 
R15 Leather District Park, Essex Street, Boston. 56.7 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.6 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 70.9 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.6 20.6 
R19 150 Lincoln Street (office Bldg.) 59.6 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.3 
R21 100 Summer St, Boston, 55.1 19.8 
R22 Dewey Square Park 57.2 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.5 20.5 
R24 Fort Point Channel Parks 56.5 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.3 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.9 20.1 
R28 280 Congress Street 56.6 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.4 19.9 
R30 Restaurant at Pearl Street Extension 54.6 20.0 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 53.9 20.0 
R35 Wormwood Park, A Street, Boston 55.5 20.1 
R36 Binford Street Park 56.3 19.9 
R37 Gillette Park, Boston 55.0 19.8 
R38 Restaurant at 98 A Street, Boston 54.9 20.0 
R39 Diner at 75 W Broadway, Boston 54.4 20.0 
R40 ___| Flaherty Park, W. 3“ Street 53.3 19.7 
R41 Tai Tung Park, Tyler Street 58.3 19.9 
R42 Eliot Norton Park, Tremont Street 54.0 19.6 
R43 Millicent Way Park 53.5 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.6 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 59.1 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.9 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 58.3 20.1 
R49 Fidelity Building at 245 Summer Street 55.7 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF od 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> _ Concentrations include an Annual NO; background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


5. NO, Modeling Results for Alternative 3 in 2025 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 3 
in 2025 are presented in Table 4. The maximum modeled NO, 1|-hour concentration was estimated to be 
77.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO), concentrations at each of the receptors analyzed for Alternative 3 in 
2025 are also presented in Table 4. The maximum modeled NO, Annual concentration was estimated to 
be 21.0 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 4 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 3 in 2025 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration” 

ID No. Description (ppb) (ppb) 

RI 800 Atlantic Avenue 77.7 21.0 

R2 800 Atlantic Avenue-ROOF 52.2 19.5 

R3 183 Beach Street 65.3 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R4 183 Beach Street-ROOF 52.9 19.6 
RS 711 Atlantic Ave 60.6 20.3 
R6 711 Atlantic Ave-ROOF 54.1 19.6 
R7 200 Essex Street 60.0 20.3 
R8 200 Essex Street-ROOF 52.4 19.6 
R9 1 Financial Center, Boston 59.3 20.4 
R10 1 Financial Center, Boston-ROOF 51.3 19.5 
R11 Dewey Square Plaza Farmer's Market 58.2 20.4 
R12 201 South Street, Boston 66.4 20.5 
R13 143 South Street, Boston 58.9 20.1 
R14 89 South Street, Boston 57.1 20.1 
R15 Leather District Park, Essex Street, Boston. 56.7 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.8 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 69.3 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.0 20.5 
R19 150 Lincoln Street (office Bldg.) 59.3 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.3 
R21 100 Summer St, Boston, 55.1 19.8 
R22 Dewey Square Park 57.3 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.6 20.5 
R24 Fort Point Channel Parks 56.7 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.3 20.3 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.9 20.1 
R28 280 Congress Street 56.8 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.4 19.9 
R30 Restaurant at Pearl Street Extension 54.6 20.1 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 53.9 20.0 
R35 Wormwood Park, A Street, Boston 55.5 20.1 
R36 Binford Street Park 56.1 19.9 
R37 Gillette Park, Boston 55.0 19.8 
R38 Restaurant at 98 A Street, Boston 55.0 20.0 
R39 Diner at 75 W Broadway, Boston 54.5 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.4 19.7 
R41 Tai Tung Park, Tyler Street 57.6 19.9 
R42 Eliot Norton Park, Tremont Street 53.8 19.6 
R43 Millicent Way Park 53.4 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.6 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 58.9 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R47 Dorchester Ave, 1500 feet south of Summer Street 59.1 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 58.4 20.1 
R49 Fidelity Building at 245 Summer Street 55.8 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 52.0 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


6. NO, Modeling Results for the 2035 No Build Alternative 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are presented in Table 5. The maximum modeled NO, 1-hour concentration was 
estimated to be 73.06 ppb and included a background concentration of 51.1 ppb. This maximum 1|-hour 
NO, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 1- 
hour NO, National and Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are also presented in Table 5. The maximum modeled NO, Annual concentration was 
estimated to be 20.9 ppb and included a background concentration of 19.5 ppb. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 5 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2035 No Build 


Alternative 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 73.0 20.9 
R2 800 Atlantic Avenue-ROOF 52.1 19.5 
R3 183 Beach Street 63.5 20.4 
R4 183 Beach Street-ROOF 52.7 19.6 
RS 711 Atlantic Ave 60.3 20.2 
R6 711 Atlantic Ave-ROOF 53.8 19.6 
R7 200 Essex Street 60.2 20.3 
R8 200 Essex Street-ROOF 52.3 19.6 
R9 1 Financial Center, Boston 59.7 20.4 
R10 1 Financial Center, Boston-ROOF 51.2 19.5 
R11 Dewey Square Plaza Farmer's Market 58.1 20.4 
R12 201 South Street, Boston 63.5 20.4 
R13 143 South Street, Boston 58.0 20.0 
R14 89 South Street, Boston 56.7 20.0 
R15 Leather District Park, Essex Street, Boston. 56.4 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.5 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 65.8 20.5 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.7 20.4 
R19 150 Lincoln Street (office Bldg.) 58.1 20.3 
R20 1 Lincoln Street (office Bldg.) DD 20.2 
R21 100 Summer St, Boston, 54.8 19.8 
R22 Dewey Square Park 57.3 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.4 20.4 
R24 Fort Point Channel Parks 56.3 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.8 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.3 20.0 
R28 280 Congress Street 56.3 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.1 19.9 
R30 Restaurant at Pearl Street Extension 54.3 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.7 19.6 
R32 Fan Pier Public Green 52.4 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 54.1 20.0 
R35 Wormwood Park, A Street, Boston 55.8 20.2 
R36 Binford Street Park 55.3 19.9 
R37 Gillette Park, Boston 54.5 19.7 
R38 Restaurant at 98 A Street, Boston 55.4 20.1 
R39 Diner at 75 W Broadway, Boston 54.6 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.2 19.7 
R41 Tai Tung Park, Tyler Street 56.7 19.8 
R42 Eliot Norton Park, Tremont Street 53.5 19.6 
R43 Millicent Way Park 53.2 19.6 
R44 Peters Park 52.8 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 55.6 20.1 
R46 Dorchester Ave, 800 feet south of Summer Street 57.4 20.1 
R47 Dorchester Ave, 1500 feet south of Summer Street 57.4 20.1 
R48 Dorchester Ave, 2100 feet south of Summer Street 56.9 19.9 
R49 Fidelity Building at 245 Summer Street 55.3 20.1 
R50 Fidelity Building at 245 Summer Street-ROOF 51.9 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


7. NO, Modeling Results for Alternative 1 in 2035 


The eighth highest modeled 1-hour NO concentrations at each of the receptors analyzed for Alternative 1 
in 2035 are presented in Table 6. The maximum modeled NO, 1|-hour concentration was estimated to be 
72.5 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor RI — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2035 were well below the 1-hour NO, National and 


Massachusetts standard of 100 ppb. 
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The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative 1 in 
2035 are also presented in Table 6. The maximum modeled NO, Annual concentration was estimated to 
be 20.8 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2035 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 6 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 1 in 2035 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
R1 800 Atlantic Avenue 72.5 20.8 
R2 800 Atlantic Avenue-ROOF 52.0 19.5 
R3 183 Beach Street 62.2 20.3 
R4 183 Beach Street-ROOF 52.6 19.6 
RS 711 Atlantic Ave 59.0 20.2 
R6 711 Atlantic Ave-ROOF 53.5 19.6 
R7 200 Essex Street 58.9 20.3 
R8 200 Essex Street-ROOF 522 19.5 
R9 1 Financial Center, Boston 58.3 20.3 
R10 1 Financial Center, Boston-ROOF 51.2 19.5 
R11 Dewey Square Plaza Farmer's Market 57.4 20.3 
R12 201 South Street, Boston 63.5 20.3 
R13 143 South Street, Boston 57.4 20.0 
R14 89 South Street, Boston 56.1 20.0 
R15 Leather District Park, Essex Street, Boston. 56.1 20.2 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.2 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 65.8 20.5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.6 20.4 
R19 150 Lincoln Street (office Bldg.) 57.8 20.3 
R20 1 Lincoln Street (office Bldg.) 57.4 20.2 
R21 100 Summer St, Boston, 54.6 19.8 
R22 Dewey Square Park 56.7 20.4 
R23 Park at Congress Street and Atlantic Avenue 56.2 20.4 
R24 Fort Point Channel Parks 56.3 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.6 20.2 
R26 Federal Reserve Bldg.-ROOF 51.2 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.1 20.1 
R28 280 Congress Street 56.3 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.0 19.9 
R30 Restaurant at Pearl Street Extension 54.2 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.7 19.6 
R32 Fan Pier Public Green 52.3 19.6 
R33 Business at 25 Thomson Place, Boston 53.2 19.7 
R34 Restaurant at 63 Melcher Street 53.8 20.0 
R35 Wormwood Park, A Street, Boston 55.2 20.1 
R36 Binford Street Park 55.5 19.9 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R37 Gillette Park, Boston 54.5 19.8 
R38 Restaurant at 98 A Street, Boston 54.6 20.0 
R39 Diner at 75 W Broadway, Boston 54.1 20.0 
R40 | Flaherty Park, W. 3“ Street 53.1 19.7 
R41 Tai Tung Park, Tyler Street 56.3 19.8 
R42 Eliot Norton Park, Tremont Street 53.4 19.6 
R43 Millicent Way Park 53.1 19.6 
R44 Peters Park 52.7 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 55.8 20.2 
R46 Dorchester Ave, 800 feet south of Summer Street 57.6 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street Deo 20.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.5 20.1 
R49 Fidelity Building at 245 Summer Street 55.1 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 51.8 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> Concentrations include an Annual NO background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


8. NO, Modeling Results for Alternative 3 in 2035 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 3 
in 2035 are presented in Table 7. The maximum modeled NO, 1-hour concentration was estimated to be 
74.2 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2035 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative 3 in 


2035 are also presented in Table 7. The maximum modeled NO, Annual concentration was estimated to 


be 20.8 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 


occurred at receptor RI — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 


the receptors modeled for Alternative 3 in 2035 were well below the Annual NO, National and 


Massachusetts standard of 53 ppb. 


Table 7 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 3 in 2035 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 74.2 20.8 
R2 800 Atlantic Avenue-ROOF 52.0 19.5 
R3 183 Beach Street 63.2 20.3 
R4 183 Beach Street-ROOF 52.6 19.6 
R5 711 Atlantic Ave 59.6 20.2 
R6 711 Atlantic Ave-ROOF 53.7 19.6 
R7 200 Essex Street 59.3 20.3 
R8 200 Essex Street-ROOF 52.2 19.6 
R9 1 Financial Center, Boston 58.7 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R10 1 Financial Center, Boston-ROOF 51.2 19.5, 
R11 Dewey Square Plaza Farmer's Market ST 20.4 
R12 201 South Street, Boston 64.2 20.4 
R13 143 South Street, Boston 57.8 20.0 
R14 89 South Street, Boston 56.4 20.1 
R15 Leather District Park, Essex Street, Boston. 56.3 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.4 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 67.0 20.6 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.9 20.4 
R19 150 Lincoln Street (office Bldg.) 58.2 20.3 
R20 1 Lincoln Street (office Bldg.) 57.6 20.3 
R21 100 Summer St, Boston, 54.7 19.8 
R22 Dewey Square Park 56.9 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.4 20.5 
R24 Fort Point Channel Parks 56.4 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.8 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.4 20.1 
R28 280 Congress Street 56.5 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.1 19.9 
R30 Restaurant at Pearl Street Extension 54.3 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.8 19.6 
R32 Fan Pier Public Green 52.4 19.6 
R33 Business at 25 Thomson Place, Boston 53.3 19.7 
R34 Restaurant at 63 Melcher Street 53.8 20.0 
R35 Wormwood Park, A Street, Boston 55.3 20.1 
R36 Binford Street Park 55.6 19.9 
R37 Gillette Park, Boston 54.7 19.8 
R38 Restaurant at 98 A Street, Boston 54.9 20.0 
R39 Diner at 75 W Broadway, Boston 54.4 20.0 
R40 | Flaherty Park, W. 3“ Street 53.2 19.7 
R41 Tai Tung Park, Tyler Street 56.9 19.9 
R42 Eliot Norton Park, Tremont Street 53.5 19.6 
R43 Millicent Way Park 53.2 19.6 
R44 Peters Park 52.8 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.1 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 58.0 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.1 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.8 20.1 
R49 Fidelity Building at 245 Summer Street 55.4 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 51.8 19.5 


*- Concentrations include a 1-hour NO> background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO; background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 
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9. Conclusion 


All of the modeled 1-hour and Annual NO, concentrations were well below the National and 
Massachusetts PM, 5 standards for all future years and alternatives evaluated. 
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EUI Summary for Building Energy Modeling 


Hotel GHG Baseline 


Hotel GHG Mitigated 


Residential GHG Baseline 


Residential 


Office/Retail GHG 


Office/Retail 


Terminal 


Expansion, 


Terminal 


Expansion 


Mitigated Baseline GHG Mitigated |GHG Baseline GHG Mitigated 
bail Areal 89.000 280,000 280,000 280,000 440,000 440,000 205,000 205,000 
Unconditioned J g00 21,800 21,800 21,800 le B 200,000 200,000 
Area (sf) 
EUT (kBwWst) EUI (kBuwsf) EUI (kB EUI (kBuws EUI (kBuw/sf) EUI (kBuw/sf) 
Interior Lighting 10.43 8.35 6.26 5.01 7.18 491 18.81 15.05 
Exterior Lighting 1.95 1.95 1.95 1.95 0.54 0.54 5.76 461 
Process Loads 8.07 8.07 18.16 15.13 11.13 11.13 53.15 53.15 
Space Heating 25.52 1931 8.89 5.53 31.76 22.56] 18.25 10.5 
Space Cooling 7.05 1.63 927 2.27 2.82 2.34 7.49 6.65 
Heat Rejection ; 0.42 , 0.47 0.38 0.34 0.98 1 
Pumps 0.19 251 0.1 371 131 137 3. 6.44 
Fans 5.25 5.88 12 72 5.7 5.39 7.59 7.25 
Service Hot Water 2.84 12.48 2.84 12.48 147 147 2.73 2.73 
‘Total EUI 13 60.6 58.7 53.7 623 50.1 119.9) 107.4 
End Use GHG Baseline Case | GHG Mitigated Case | CBECS/RECS Comparison }CBECS/RECS 
Category EUL, kBtu/sf EUL, kBtu/sf EUL, kBtu/sf Category 
Hotel 71.3 60.6 132.1 Lodging 
Residential 58.7 53.7 62.4 Apartments 5+ units 
73.5 ai 
Office/Retail 62.3 50.1 a 
132.1 Office 
Terminal 2 
a 119.9 107.4 90.8 Public Assembly 


Expansion. 


Project Related Stationary Source CO2 Emissions 


Emissions Factors: 


Natural Gas CO2 Emissions (lbs/therm) 
Natural Gas CO2 Emissions (lbs/MBtu) 


Electricity CO2 Emissions (lbs/MWh) 
Electricity CO2 Emissions (lbs/MBtu) 


11.69 
116.900 


719 
210.739 


Source 
EIA voluntary Reporting of Greenhouse Gasses Program 
http://www.eia.gov/oiaf/1605/reporting_tools.html 


ISO New England Electric Generator Air Emissions Report 
http://www.iso-ne.com/genrtion_resrcs/reports/emission/2012_em 


Gas CO2 Electric CO2 Total CO2 
Gas Use (MBtu) Electric Use (MBtu) [Emissions (Ibs) |Emissions (Ibs) _|Emissions (tons) 
Hotel Baseline (JD1) 1255798 1943476 
Hotel Proposed (JD1) 1040340 1700010 
Residential Baseline 
(JD2&3) 711114 2180073 
Residential Proposed 
(JD2&3) 589562 2108422 
Office/Retail Baseline 
(JD4-6) 1709277 2693601 
Office/Retail Proposed 
(JD4-6) 1236194 2412981 
SSX Baseline 502717 4271593 
SSX Proposed 317033 4066966 
Baseline 4178906 11088744 
Proposed 3183129 10288378 


Water Wastewater 
Alternative 3 use, gpd 453,090 411,900 
Energy use, kWh/year 33,076 195,447 
CO, Emissions, tons/year 11.9 70.3 


TOTAL ENERGY USE (MBTU) 
INTERIOR LIGHTING] MISC. EQUIPMENT | SPACEHEATING | SPACE COOLING | HEAT REJECTION PUMPS FANS DHW SB EROR TOTAL percent 
LIGHTING Reduction 
Hotel Baseline 2920 2259 7146 1975 0 53 1470 3596 546 19965 
Hotel Proposed 2337 2259 5405 456 117 704 1647 3494 546 16966 
SEAR ERHENEESCIGG 1752 5084 2488 2597 0 32 336 3595 546 16428 
Residential 
proposed 1402 4236 1550 634 131 1039 2017 3494 546 15048 
Office/Retail 
Baseline 3160 4895 13975 1241 165 575 2506 647 240 27403 
Office/Retail 
Proposed 2159 4895 9928 1030 151 604 2372 647 240 22025 
SSX Baseline 3856 10896 3741 1535 200 1045 1557 559 1180 24570 
SSX Proposed 3085 10896 2153 1363 204 1320 1487 559 945 22011 16% 


Hotel Baseline 


Run Date/Time: 


08/08/14 @ 18:55 


Electric Consumption (kWh) 


200 +; 
100 + 
0- 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


(000) 49 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


Gas Consumption (Btu) 


Mh. 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


(x000, 900,000) 


ME Pumps & Aux. |_| 
[) Ventilation Fans ial 
©) water Heating |_| 
mit Pump Supp. |_| 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.0 0.3 2.1 SES! 56.0 112.0 157.2 139.5 88.4 PAIRS) 1.0 0.4 583.4 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 e = = = = = = = = - 
Hot Water = = - = - = - - - - - - - 
Vent. Fans 45.4 40.5 43.1 36.4 43.7 47.5 50.4 50.4 46.9 39.6 40.6 44.9 529.4 
Pumps & Aux. 2oll 2.4 2a 1.8 0.4 a = - 0.0 0.9 2.3 2.6 15.6 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 9.5 9.8 15.1 14.6 15a 15.3 15.8 159)9 
Misc. Equip. 56.2 50.8 56.2 54.5 56.2 54.4 56.3 56.2 54.4 56.3 54.2 56.3 662.0 
Task Lights - - - - - - - - - - - - - 
Area Lights 72.7 65.6 72.6 70.5 72.6 70.4 72.8 72.6 70.4 72.8 70.0 72.8 855.6 
Total 192.7 171.8 190.0 181.7 238.7 293.8 346.5 333.8 274.8 206.0 183.3 192.6 2,805.8 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.96 1.56 1.26 0.50 0.05 = = = = 0.14 0.95 1.63 8.05 
HP Supp. = = 2 = = a = 2 2 = - - - 
Hot Water 0.33 0.31 0.35 0.33 0.32 0.29 0.28 0.27 0.26 0.27 0.28 0.31 3.60 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = 5 - = = = - 2 - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total DX) 1.87 1.61 0.83 0.37 0.29 0.28 0.27 0.26 0.42 1.24 1.94 11.65 
eQUEST 3.64.7130 Monthly Energy Consumption by Enduse Page 1 


Hotel Proposed 


Run Date/Time: 


08/08/14 @ 18:53 


Electric Consumption (kWh) 


Jan Feb Mar Apr May 


alti 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


Gas Consumption (Btu) 


(x000, 990,000) 


Jun Jul Aug Sep Oct Nov Dec 


Pumps & Aux. 


Ventilation Fans 


ie 
|_| 
HM) water Heating 
Mit Pump Supp. 


Mh. 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


ME Space Heating 
| Refrigeration 

MM) Heat Rejection 
ME Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.1 0.2 10 2.0 14.7 30.5 48.1 40.4 22.6 So) 0.5 0.3 166.3 
Heat Reject. = 0.0 0.0 0.1 DP 6.2 12.1 9.4 4.2 0.3 0.0 0.0 34.5 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 e = 2 e = 2 = 2 = - 
Hot Water = = - = - = = - - - - - - 
Vent. Fans 42.0 36.2 38.2 33.4 40.0 43.8 47.9 47.6 42.1 36.7 35.4 40.6 484.0 
Pumps & Aux. il) De 5.1 6.6 19.0 26.4 29.4 29.4 26.5 15.4 3.4 2.8 167.8 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 eis) 9.8 15.1 14.6 15) 15.3) 15.8 59).9 
Misc. Equip. 56.2 50.8 56.2 54.5 56.2 54.4 56.3 56.2 54.4 56.3 54.2 56.3 662.0 
Task Lights - - - - - - - - - - - - - 
Area Lights 58.2 52.5 58.1 56.4 58.1 56.3 58.3 58.1 56.3 58.3 56.0 58.3 684.8 
Total 174.0 154.2 172.2 166.2 200.0 227.1 261.9 256.2 220.8 187.9 164.8 174.0 2,359.4 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.48 ‘latS) 0.92 0.37 0.05 = = = 0.00 0.12 0.68 1.22 5.99 
HP Supp. = = = 2 = = - - - - - - - 
Hot Water 0.32 0.30 0.34 0.32 0.31 0.28 0.27 0.26 0.25 0.27 0.28 0.31 3.49 
Vent. Fans - = = = = = - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 1.80 1.46 1.25 0.69 0.36 0.28 0.27 0.26 0.25 0.39 0.96 1.53 9.49 
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Residential Baseline 


Run Date/Time: 


08/08/14 @ 18:55 


Electric Consumption (kWh) 


(000) 49 


(x00Q,090,000) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


ME Pumps & Aux. 
[) Ventilation Fans 
©) water Heating 
mit Pump Supp. 


Gas Consumption (Btu) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.8 ies) 8.2 24.5 95.4 13255 161.1 149.1 116.1 61.9 7.0 2.5 760.9 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 S = 2 2 = = = = = - 
Hot Water = = - = - - - - - - - - - 
Vent. Fans 5.8 4.2 3.2 2.2 9.4 14.4 18.6 16.9 11.9 5.4 1.9 4.5 98.4 
Pumps & Aux. 1.8 1.6 1.6 0.8 0.0 - - - . 0.2 1.5 iz 8.8) 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 SS) 9.8 15.1 14.6 15 ;a) 15).3) 15.8 159).9 
Misc. Equip. 126.5 114.2 126.4 1227, 126.4 222,15) 126.6 126.4 122.5 126.6 121.9 126.6 1,489.5 
Task Lights - - - - - - - - - - - - - 
Area Lights 43.6 39.4 43.5 42.3 43.6 42.2 43.7 43.6 42.2 43.7 42.0 43.7 513.4 
Total 194.2 173.6 196.5 205.7 284.6 321.2 359.9 351.1 307.3 253.0 189.5 194.8 3,031.3 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 0.74 0.54 0.35 0.05 0.00 = = = = 0.00 0.23 0.57 2.49 
HP Supp. = = = = - - - - - - - - - 
Hot Water 0.33 0.31 0.35 0.33 0.32 0.29 0.28 0.27 0.26 0.27 0.28 0.31 3.59 
Vent. Fans = = = = - - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = . - = = = - 2 - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 1.08 0.85 0.70 0.37 0.32 0.29 0.28 0.27 0.26 0.28 0.52 0.89 6.08 
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Residential Proposed 


Run Date/Time: 08/08/14 @ 18:53 


Electric Consumption (kWh) 


- 


Jun Jul Aug Sep Oct Nov Dec 


Jan Feb Mar Apr May 


800 | 


(000,998). 


Jan 


Gas Consumption (Btu) 


6 
400, 
So 

él 


Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7] Area Lighting ME Pumps & Aux. MSpace Heating 

Mi Task Lighting |) Ventilation Fans | Refrigeration 

HM Misc. Equipment ©) water Heating MM) Heat Rejection 

Exterior Usage mit Pump Supp. |_| Space Cooling 
Electric Consumption (kWh x000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.2 0.4 lay 3.8 20.5 33 44.0 39.4 26.9 11.6 1.0 0.5 183.1 
Heat Reject. 0.0 0.0 0.0 0.2 27, 6.7 12.2 9.7 4.9 0.7 0.0 0.0 S58} 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2 2 = = = 2 = 2 = 2 2 = = 
HP Supp. 2 = = = = 2 2 = = = = = - 
Hot Water = = - = - = - - - - - - - 
Vent. Fans 30.9 22.6 17.1 5.5 24.6 37.8 46.1 43.8 33.0 13.3 10.6 230 308.7 
Pumps & Aux. 1.6 2.0 5.1 7.6 ALS) 26.4 28.4 28.3 26.7 18.4 3.2 QP 171.8 
Ext. Usage 15.8 12:3 13.6 13.2 9.8 oD 9.8 15.1 14.6 15.1 15.3 15.8 159.9 
Misc. Equip. 105.4 95.2 105.4 102.2 105.4 102.1 105.5 105.4 102.1 105.5 101.6 105.5 1,241.3 
Task Lights - - - - - - - - - - - - - 
Area Lights 34.9 31.5 34.8 33.9 34.9 33.8 35.0 34.9 33.8 35.0 33.6 35.0 410.9 
Total 188.7 164.0 177.8 166.4 219.8 249.4 281.0 276.6 242.1 199.7 165.2 182.4 2,513.0 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat Gyilah3} 363.7 233.0 29.1 0.4 = = = = 2.1 149.6 393.8 1,683.1 
HP Supp. = = 2 2 = = = = 2 = - - - 
Hot Water 324.8 303.9 337.5 321.0 309.9 278.3 268.5 256.8 247.2 265.3 275.2 305.3 3,493.7 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = - - - 
Misc. Equip. = = = = = = = = = = - - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 836.1 667.6 570.5 350.1 310.4 278.3 268.5 256.8 247.2 267.4 424.8 699.1 5,176.8 
eQUEST 3.64.7130 Monthly Energy Consumption by Enduse Page 1 


Offine/Retail Baseline 


Run Date/Time: 


06/23/14 @ 19:29 


Electric Consumption (kWh) 


wai 


(x000, 990,000) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Gas Consumption (Btu) 


Mh 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7] Area Lighting ME Pumps & Aux. MSpace Heating 

Mi Task Lighting [) Ventilation Fans | Refrigeration 

HM Misc. Equipment MH) water Heating MM) Heat Rejection 

Exterior Usage mit Pump Supp. |_| Space Cooling 
Electric Consumption (kWh x000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.7 0.0 OL, 4.1 34.7 62.8 102.0 83.3 53.6 17.2 3.4 1.1 363.7 
Heat Reject. 0.0 = 0.0 0.2 3.6 8.6 16.5 12.4 6.0 1.0 0.1 0.0 48.4 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. = = = = = 2 = = e 2 = = - 
Hot Water = = - : = - - - - - - - - 
Vent. Fans 71.0 63.5 68.1 55.9 49.5 57.6 68.7 64.8 54.1 53.7 59.1 68.2 734.2 
Pumps & Aux. 2.6 iley/ 23 4.0 19.3 27.4 33.3 31.0 26.9 WI 4.4 2.8 168.3 
Ext. Usage 7.0 5.4 6.0 5.8 4.1 4.0 4.1 6.7 6.5 6.7 6.8 7.0 70.2 
Misc. Equip. 120.2 108.7 120.2 124.8 120.2 119.8 125.3 120.2 119.8 125.2 104.5 125.3 1,434.3 
Task Lights - - - - - - - - - - - - - 
Area Lights D2. 71.0 77.8 79.0 76.5 75.3 78.7 76.6 76.3 80.5 70.9 83.6 926.0 
Total 281.3 250.4 275.1 273.9 307.9 355.6 428.7 394.9 343.3 297.0 249.2 288.0 3,745.0 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2.92 2.31 2.04 1.15 0.38 0.12 0.08 0.09 0.19 0.61 1.62 2.47 1s}\-8)7/ 
HP Supp. = 2 = 2 = = = = 2 = = = - 
Hot Water 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.65 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = = = - = = = = = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 2.98 2.37 2.10 1.21 0.44 0.17 0.13 0.13 0.24 0.66 1.66 2.52 14.62 
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Office/Retail Proposed 


Run Date/Time: 


06/23/14 @ 19:30 


Electric Consumption (kWh) 


7 


Jun Jul Aug Sep Oct Nov Dec 


(009) 9 - 


Jan Feb Mar Apr May 


[7] Area Lighting 
Mi Task Lighting 
HM Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


0. 


0. 


i Pumps & Aux. 
[) Ventilation Fans 
©) water Heating 
mit Pump Supp. 


(x000, 900,000) 


5 


0- 


Gas Consumption (Btu) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool Sell 2.5 33 5.0 fe) 49.9 81.6 66.3 40.7 14.0 4.6 SS) 301.7 
Heat Reject. 0.0 = 0.0 0.2 3,3} U8) 15.2 ake) Sos} 0.9 0.0 0.0 44.4 
Refrigeration - - - - - - - - - - - - - 
Space Heat 28) iL) iS) 1) 0.4 0.2 0.1 0.1 0.3 0.8 1.6 2.1 12.8 
HP Supp. 2 e = 5 = = a = 2 = a = - 
Hot Water = = = = - = = - - - - - - 
Vent. Fans 68.5 60.9 64.5 Si 46.5 54.5 64.8 61.0 LAS) 50.4 55.4 65.2 694.8 
Pumps & Aux. SS) 3.9 4.1 5.2 19.0 26.7 32.3 30.0 26.4 13.2 5.7 5.1 177.0 
Ext. Usage 7.0 5.4 6.0 5.8 4.1 4.0 4.1 6.7 6.5 6.7 6.8 7.0 70.2 
Misc. Equip. 120.2 108.7 120.2 124.8 120.2 119.8 125.3 120.2 119.8 125.2 104.5 125.3 1,434.3 
Task Lights - - - - - - - - - - - - - 
Area Lights 55.9 48.9 53.0 53.3 51.3 50.3 52.6 Lae) 51.7 55.0 50.0 59.2 632.6 
Total 262.2 232.2 253.1 247.2 272.2 313.4 376.0 347.3 302.2 266.2 228.7 AGHA, S}SI8)7/57/ 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = = 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2.18 1.70 1.45 0.76 0.23 0.06 0.04 0.05 0.12 0.38 1.10 1.81 9.88 
HP Supp. = 2 ° 2 = = = = . = = = - 
Hot Water 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.65 
Vent. Fans = = = = = = = 2 2 a = 3 2 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = - = = = = = 2 = = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 2.23 Ags) 1.51 0.82 0.29 0.12 0.10 0.10 0.16 0.43 1.15 1.87 10.53 
eQUEST 3.64.7130 Monthly Energy Consumption by Enduse Page 1 


Terminal Expansion Baseline 


Run Date/Time: 06/26/14 @ 15:47 


Electric Consumption (kWh) 


“ali 


Jan Feb Mar Apr May 


Jun Jul Aug Sep Oct Nov Dec 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


(+009,868) 


Pumps & Aux. 
Ventilation Fans 
Water Heating 
Ht Pump Supp. 


Gas Consumption (Btu) 


800 4 
A 
400 
seu 

al 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


MB Space Heating 
| Refrigeration 

MM) Heat Rejection 
HB Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 5.6 6.6 9.8 OE) 45.1 68.8 97.2 84.1 57.0 32.0 14.4 10.0 449.9 
Heat Reject. 0.1 0.1 0.2 0.7 4.7 10.1 18.0 14.5 7.6 2.2 0.5 0.2 58.7 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e < = = = 2 = = = = 2 = - 
Hot Water = = - = - = ~ = - - - - - 
Vent. Fans 28.0 26.1 30.1 30.9 43.0 48.3 56.3 54.3 44.2 37.4 28.3 28.9 456.1 
Pumps & Aux. 10.2 11.5 slv7gelk 27.0 32.4 3315) 36.2 35.3 32.2 31.4 DPrdf 16.8 306.3 
Ext. Usage 36.1 30.2 30.1 25.7 23.6 Pal} 22.6 25.3 27.8 32.2 34.1 36.9 345.7 
Misc. Equip. 270.1 244.5 271.5 264.0 271.5 262.6 271.6 AN Ale) 262.6 271.6 259.4 271.6 3,192.5 
Task Lights - - - - - - - - - - - - - 
Area Lights 101.5 89.0 96.9 90.3 92.1 86.7 90.6 92.0 92.1 98.7 97.8 102.1 1,129.8 
Total 451.6 408.0 455.7 457.9 512.3 531.2 592.4 576.9 523.6 505.5 457.3 466.5 5,939.0 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 900.8 Us P2 547.8 228.7 75.1 9.7 = igs) 8.5 107.7 387.3 722.8 3,741.2 
HP Supp. . = - = = = = = = . = S - 
Hot Water SS) 51.0 56.8 52.1 50.7 43.7 40.8 39.0 37.0 40.2 45.3 48.8 559.2 
Vent. Fans = 2 - = = = = = - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = . - = = = = 2 = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 954.7 802.2 604.6 280.8 125.7 53.4 40.8 40.5 45.5 147.9 432.6 771.7 4,300.4 
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Terminal Expansion Proposed 


Run Date/Time: 06/26/14 @ 15:47 


Electric Consumption (kWh) 


ai 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7 Area Lighting 
Mi Task Lighting 
HM Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


OOBEP 


Pumps & Aux. |_| 
Ventilation Fans ial 
Water Heating |_| 
Ht Pump Supp. |_| 


Gas Consumption (Btu) 


500 | 
400- 
300 
2001 
1004 

om 


Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 12.1) 11.4 14.2 18.5 36.0 55.1 80.7 69.4 45.8 26.4 alls)a7/ 14.0 399°5 
Heat Reject. 0.3 0.3 0.4 1.0 4.9 9.8 17.4 14.0 7.8 2.6 0.8 0.5 59.8 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.2 1.0 0.9 0.5 0.2 0.0 0.0 0.0 0.0 0.2 0.7 iLO) od/ 
HP Supp. = e 2 5 = = e = e 2 = = - 
Hot Water = = = = - - - - - - - - 
Vent. Fans 27.7 25.6 29.3 30.0 40.7 45.6 52.6 51.0 41.4 35.6 27.6 28.3 435.5 
Pumps & Aux. 31.0 28.1 31.6 S1e3 33.4 332 35.8 34.8 32.7 33.0 31.0 30.8 386.7 
Ext. Usage 28.9 24.2 24.1 20.6 18.9 17.0 18.1 20.2 222. 25.7 27.3 2975 276.8 
Misc. Equip. 270.1 244.5 275 264.0 271.5 262.6 271.6 275) 262.6 271.6 259.4 ANAS SANs) 
Task Lights - - - - - - - - - - - - 
Area Lights 81.2 Prue? 77.6 Y2,2 73.7 69.4 T2'5 73.6 73.7 79.0 78.2 81.7 903.9 
Total 452.5 406.2 449.6 438.1 479.2 492.7 548.9 534.5 486.2 474.2 440.8 457.3 5,660.2 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = = 
Refrigeration - - - - - - - - - - - - - 
Space Heat 500.3 412.0 315.3 142.0 49.2 6.2 1.7 1.6 6.2 66.8 229.6 402.5 2,133.3 
HP Supp. 2 = 5 2 = Ss e a 2 = 2 es 2 
Hot Water 53.9 51.0 56.8 52.1 50.7 43.7 40.8 39.0 37.0 40.2 45.4 48.8 559.3 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = = = = 
Misc. Equip. = = = = = = = = = = = = = 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 554.2 463.0 S/o 194.0 e2).8) 49.9 42.5 40.6 43.2 107.0 274.9 451.3 2,692.6 
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Table C10. Consumption and Gross Energy Intensity by Climate Zone® for Non-Mall 
Buildings, 2003 


Energy Intensity for 
Sum of Major Fuel Total Floorspace Sum of Major Fuels 
Consumption of Buildings (thousand Btu/ 

(trillion Btu) (million square feet) square foot) 


All Buildings® ........ccccseseeeeeees 990 1,761 1,134 1,213 724 10,622 17,335 11,504 15,739 9,584 93.2 101.6 98.5 77.0 75.5 


Building Floorspace 

(Square Feet) 

1001: 10:5/000 vaccscesteeretievnnes 143 187 90 170 95 1,313 1,709 1,010 1,915 975 108.7 109.6 888 89.0 97.9 
5,001 to 10,000 ..... 
10,001 to 25,000 ... 
25,001 to 50,000 ... 
50,001 to 100,000 .... 
100,001 to 200,000 ... 


200,001 to 500,000 ......... eee 129 226 168 136 94 1,150 2,007 1,678 1,612 1,047 111.8 1125 998 841 89.6 
OVEFr 500000 1. i: /sseteneseteaect Q 272 254 132 Q 1,073 1,766 1,966 1,573 1,282 Q 153.8 129.4 83.9 Q 
Principal Building Activity 

Education .......c:cccceeeeeeeeeseeeeees 141 238 131 186 123 1,537 2,800 1,403 2,435 1,698 916 852 935 766 72.6 
Food Sales .. i Q Q Q Q Q 271 368 Q 273 Q Q Q Q Q Q 
FOOd SONIC. icccece ecard 52 96 Q 134 Q 227 400 219 440 366 230.1 238.7 Q 305.4 Q 
Health Care 5. scsccsz:caceasescessesiescess 96 161 108 145 83 475 784 564 844 496 202.4 205.8 191.4 171.9 167.7 
Inpatient oe 65 127 Q 127 Q 262 450 323 592 278 246.1 283.3 Q 215.0 Q 
Outpatient ics nantacdteeniaioys Q 34 Q Q Q 213 334 240 252 218 Q 101.5 Q Q Q 
LOdQING). essesdecastincancaeeerst 69 174 110 104 Q 768 1,314 1,132 1,275 608 90.1 132.1 Q 814 Q 
Retail (Other Than Mall)... 73 64 54 74 55 710 865 695 1,454 592 103.0 73.5 77.7 50.7 92.0 
OPCE xcs esnckeiecceseaiters aia ititeezes 145 364 298 162 165 1,593 3,165 3,125 2,341 1,985 90.7 1149 954 69.3 83.2 
Public Assembly ..........::::ceceeeee 90 74 70 ~=101 35 876 818 806 910 529 102.2 90.8 Q 111.1 65.8 
Public Order and Safety ................ Q Q Q Q Q Q 360 Q Q Q Q Q Q Q Q 
Religious Worship . ine 26 62 26 31 19 408 1,320 499 1,039 488 62.9 469 52.8 29.4 38.2 
SOIVICE a vc.cesteueesenne sectors: i 95 84 64 49 Q 944 1,185 644 969 308 100.4 71.2 99.5 50.3 Q 


Warehouse and Storage . 


Other ..... Q Q Q Q Q 334 467 Q Q Q Q Q Q Q Q 
VAGAIN ag cisscccesoceaeartsscavenontaecarzenensns Q Q Q Q Q 543 849 Q 569 318 Q Q Q Q Q 
Year Constructed 

Betore 1920s. eisceseserevesiiet ete 109 99 Q Q Q 1,227 1,413 731 290 Q 886 70.2 89.0 Q Q 
1920:10 1945 os scccccscccenvisaanediessasheses 86 262 199 57 Q 1,089 2,266 1,985 1,239 405 79.3 115.5 100.2 45.7 Q 


1946 to 1959 
1960 to 1969 
1970 to 1979 
1980 to 1989 
1990 to 1999 
2000 to 2003 


Census Region and Division 


INOMMGASE ticic.ssccr etre ssccrtcsicsssevens 211 597 588 N N 2,567 5,989 5,440 N N 82.2 99.8 108.0 N N 
New Englan sivcisvcssetveaceeeicics 62 282 N N N Q_ 2,463 N N N 63.1 114.5 N N N 
Middle Atlantic .. Q 315 588 N N 1,577 3,526 5,440 N N 94.2 89.4 108.0 N N 

sc hiale conve aenaav a 573 1,112 114 N N 5,910 10,584 1,609 N N 97.0 105.1 70.5 N N 

seis 333 1,010 N N N 3,208 9,215 N N N 103.8 109.6 N N N 

240 102 114 N N 2,702 Q_ 1,609 N N 88.9 74.6 70.5 N N 

N N 472 997 796 N N 4,736 11,506 10,497 N N 99.7 866 75.8 

N N 311 635 296 N N 3,065 7,126 3,807 N N 101.4 89.0 77.7 

N N Q Q Q N N Q Q Q N N 112.3. 78.5 98.9 

N N Q 195 457 N N Q 2,255 6,258 N N Q 86.7 73.0 

ee 302 219 Q 389 84 3,052 2,234 718 6,125 692 99.0 98.2 964 63.5 121.0 

MOUNTAIN ocd coscoscccsics cataesnasedenaes as 244 136 N N 65 2,446 1,181 N N 580 99.9 115.5 N N 112.9 
PAGCIHIG 8 cf cseies cancatieecencepcennen cemcecean Q 83 Q 389 Q Q Q 718 «6,125 Q 95.1 78.8 96.4 63.5 Q 
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Table US1. Total Energy Consumption, Expenditures, and Intensities, 2005 
Part 1: Housing Unit Characteristics and Energy Usage Indicators 


Energy Consumption” 
Number of | Floorspace 


Energy Expenditures” 


: ; be Members per Per Pek Per Per 
Housing Unit Characteristics and Energy U.S. we Household | Total U.S. Per Square | Total U.S. Per 
Usage Indicators Households (quadriliion | Household | “OusePolt | Eoot | (billion | Household | Mousehold | Square 
Household | (Square Feet) Member Member Foot 


(millions) Btu) (million Btu) (thousand| Dollars) (Dollars) 


(million Btu) Btu) 


(Dollars) (Dollars) 


Climate Zone’ 
Less than 2,000 CDD anca-- 


Greater than 7,000 HDD...................cccee 10.9 2.49 2,534 1.29 117.9 47.4 46.5 21.67 1,982 797 0.78 

5;500't0"7;000 HDD ei oieceii evs 26.1 2.50 2,346 3.00 115.0 45.9 49.0 49.37 1,894 756 0.81 

4,000 to 5,499 HDD... ccc ecceeeeeeeeee 27.3 2.60 2,205 2.78 101.7 39.1 46.1 50.74 1,859 715 0.84 

Fewer than 4,000 HDD...............ccccccccceeeees 24.0 2.61 1,966 1.83 76.4 29.2 38.8 38.05 1,587 607 0.81 
2000 CDD or More and-- 

Less than 4,000 HDD...............c:ccccessceeeeee 22.8 2.60 1,971 1.65 72.4 27.9 36.7 41.23 1,808 696 0.92 


Type of Housing Unit and 
Number of Bedrooms 
Single-Family Homes 


Detached. iec.:.fisis..edtenii cette 72.1 2.73 2,720 7.81 108.4 39.7 39.8 148.42 2,060 755 0.76 
Less than 3 Bedrooms.........:ecceeeeeeees 12.3 2.06 1,917 1.09 89.0 43.3 46.4 20.50 1,671 812 0.87 
3, BOUrOOMS 23 sissies ecesasdeveessdaesieeeuetesceade 38.8 2.65 2,568 3.91 100.9 38.1 39.3 74.63 1,924 727 0.75 
4 BEdrOOMs..........eseeeeeeeeteeeeeeeeeeeeteeeeeees 17.1 3.14 3,370 2.18 127.5 40.6 37.8 41.47 2,424 771 0.72 
3.9 3.81 3,920 0.62 160.2 42.1 40.9 11.82 3,043 799 0.78 
7.6 2.48 1,941 0.68 89.3 36.1 46.0 12.14 1,598 645 0.82 
3.5 2.03 1,414 0.26 74.1 36.5 52.4 4.62 1,320 650 0.93 
3.2 2.67 2,124 0.31 96.3 36.1 45.3 5.56 1,753 657 0.83 
0.9 3.53 3,307 0.11 123.1 34.9 37.2 1.95 2,116 600 0.64 

Apartments in 
2 to 4 Unit Buildings.......... cesses 7.8 2.42 1,090 0.66 85.0 35.1 78.0 12.06 1,556 643 1.43 
Less than 2 Bedrooms.........:::cceeeeeees 2.0 1.71 809 0.16 79.1 46.3 97.8 2.65 1,346 788 1.66 
2: Bedrooms iiss iia cesteeccepeei nenieats 4.3 2.45 1,092 0.32 74.7 30.5 68.4 5.96 1,383 565 1.27 
3 or More Bedroome...........:cceceeeeereeeee 1.5 3.29 1,459 0.18 123.0 37.4 84.3 3.45 2,342 712 1.60 
5 or More Unit Buildings.. . 16.7 2.04 872 0.91 54.4 26.7 62.4 18.03 1,077 528 1.24 
Less than 2 Bedrooms..........::ecceeeeeeees 7.9 1.47 672 0.37 46.4 31.7 69.0 7.21 914 624 1.36 
2 BEGhOOMS a viii. hie dieeeteccsueineeieae 7.4 2.34 978 0.45 60.7 25.9 62.1 8.88 1,195 510 1.22 
3 or More Bedrooms. bys 1.4 3.64 1,425 0.09 66.2 18.2 46.5 1.94 1,365 375 0.96 
Mobile Homes............4+ ae 6.9 2.47 1,059 0.49 70.4 28.5 66.5 10.42 1,501 608 1.42 
Less than 3 Bedrooms. “ae 3.5 2.05 838 0.22 63.0 30.8 75.2 4.64 1,339 654 1.60 
3 or More Bedrooms..........eccecceeeereeereetees 3.5 2.89 1,279 0.27 77.8 26.9 60.8 5.78 1,663 575 1.30 


highlighted entries are used in EUI comparison 
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Alternative 1 


Solar PV Financial Analysis Template 
Inputs and Assumptions 
Items in red require Proponent scrutiny 


Project and Customer Cost Assumptions Value Units 
Solar Photovoltaic System Size 
Available Roof Area 70,000 sf 


available area paneled (allowance for interpanel spacing, 


0, 

setback from roof edge, equipment shadow, etc.) ee 

Panel area 35,000 sf 

Panel rating 12 Wisf DC 

PV array 420 kW peak DC 
Total System Cost/Watt 

installed cost 5.80 $/W rated DC 

multiplier for roof structure 1 

Installed cost 5.80 $/W rated DC 


Project Performance and Savings/ Cost Assumptions 
not used: Used PVWatt output 


Annual Net Capacity Factor directly as 1st year output, cell 
D47 
Annual Production Degradation model default 
Project Life 20 yrs 
Depreciation Life model default 
Electricity Revenue (Avoided Costs) 0.13 $/kWh 
Electricity Revenue (Avoided Costs) Annual Adjustor 3% 
Solar Renewable Energy Certificate (SREC) Auction Price 0.257 
SREC Auction Opt-In Term model default 
SREC Revenue Annual Adjustor model default 
Annual Operations and Maintenance Cost Factor model default 
Annual Operations and Maintenance Adjustor model default 
Future Inverter Replacement Cost model default 
Inverter Life, Replace Every X Years 15 yrs 
Tax Assumptions model default 


Financing Assumptions 


% Financed w/ Cash 100% 
% Financed w/ Loan 0% 
Loan Interest Rate 9% 
Loan Period 20 yrs 


Customer Discount Rate 8% 


Source 


estimate 
estimate 


calc. 
estimate 
calc. 


MassCEC database, average of 10 
projects of closest capacity 
estimate 

calc. 


Model default represents estimate of 
MA average. Recent DOER info 
indicates 13.21% actual. {PVWatt is 
more project-specific. 


assumed 
recent project experience 


assumed 
floor price from draft regulations 


industry standard 


assumed 
calc. 


Alternative 1, Third Party Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
‘Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Eneray Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 

Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/W /Year 

s/Year 

% 

s/Watt (DC STC) 

‘Year (must be equal to or less than project life) 


PV Financial Analysis - Transportation only with tax and credits 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


Alternative 1, MassDOT Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
‘Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Eneray Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 

% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

‘Year (must be equal to or less than project life) 


PV Financial Analysis - Transportation only without tax and credits 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


9/4/2014 Cost Data is not used - see separate calcs for project specific costing 


INREL 
RESULTS £61,603 in per vear 


Caution: Photovoltaic system performance predictions 


calculated by PVWatts® include many inherent 


assumptions and uncertainties and do not reflect Month Solar Radiation AC Energy Energy Value 
variations between PV technologies nor site-specific 
characteristics except as represented by PVWatts® ( kWh / m2 / day ) ( kWh ) ( $ ) 


inputs. For example, PV modules with better 


performance are not differentiated within PVWatts® 


from lesser performing modules. Both NREL and January 2.22 22,045 2 
private companies provide more sophisticated PV 
modeling tools (such as the System Advisor Model at 
http://sam.nrel.gov) that allow for more precise and February 3.27 30,035 3 
complex modeling of PV systems. 
March 3.99 39,666 4 
April 4.76 44,633 4 


Disclaimer: The PVWatts® Model ("Model") is 
provided by the National Renewable Energy 
Laboratory ("NREL"), which is operated by the Alliance May 5.73 53,467 5 
for Sustainable Energy, LLC ("Alliance") for the U.S. 
Department Of Energy ("DOE") and may be used for 


June 5.85 51,508 5 


any purpose whatsoever. 


The names DOE/NREL/ALLIANCE shall not be used in J u ly 6.19 55,338 6 


any representation, advertising, publicity or other 


manner whatsoever to endorse or promote any entity 


that adopts or uses the Model. DOE/NREL/ALLIANCE August 5.59 50,929 5 
shall not provide 
any support, consulting, training or assistance of any September 4.64 41,336 4 
kind with regard to the use of the Model or any 
updates, revisions or new versions of the Model. fe) 

ctober 3.42 32,375 3 
YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, 
AND ITS AFFILIATES, OFFICERS, AGENTS, AND November 2.42 22.021 2 

= J 


EMPLOYEES AGAINST ANY CLAIM OR DEMAND, 
INCLUDING REASONABLE ATTORNEYS' FEES, 


RELATED TO YOUR USE, RELIANCE, OR ADOPTION December 1.95 18,249 2 


OF THE MODEL FOR ANY PURPOSE WHATSOEVER. 


THE MODEL IS PROVIDED BY DOE/NREL/ALLIANCE 


"AS IS" AND ANY EXPRESS OR IMPLIED Annual 4.17 461,603 $ 46 


WARRANTIES, INCLUDING BUT NOT LIMITED TO THE 


IMPLIED WARRANTIES OF MERCHANTABILITY AND. 
FITNESS FOR A PARTICULAR PURPOSE ARE 
EXPRESSLY DISCLAIMED. IN NO EVENT SHALL 


DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, Location and Station Identification 


INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY 


DAMAGES WHATSOEVER, INCLUDING BUT NOT 


SUED TOL ANS Pesce ee Wt JHE wee Requested Location Boston South Station 
OF DATA OR PROFITS, WHICH MAY RESULT FROM 
ANY ACTION IN CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS CLAIM THAT ARISES OUT OF OR IN Weather Data Source BOSTON LOGAN INT'L ARPT, MASSACHUSETTS 
CONNECTION WITH THE USE OR PERFORMANCE OF (TMY3) 
THE MODEL. 
Latitude 42.37°N 
Longitude 71.02° W 


PV System Specifications (Commercial) 


DC Rating 420 kw 

DC to AC Derate Factor 0.77 

Array Type Fixed (roof mount) 
Array Tilt 10° 

Array Azimuth 180° 


Initial Economic Comparison 


Average Cost of Electricity Purchased from 0.00 $/kWh 
Utility 


Cost of Electricity Generated by System 0.32 $/kWh 


These values can be compared to get an idea of the cost-effectiveness of this system. However, system costs, system financing 
options (including 3rd party ownership) and complex utility rates can significantly change the relative value of the PV system. 


http://pvwatts.nrel.gov/pvwatts.php 


Alternative 3 


Solar PV Financial Analysis Template 
Inputs and Assumptions 


Items in red require Proponent scrutiny 


Project and Customer Cost Assumptions Value Units 


Solar Photovoltaic System Size 
Available Roof Area 


available area paneled (allowance for interpanel spacing, 


25,000 sf 
50% 


setback from roof edge, equipment shadow, etc.) 


Panel area 

Panel rating 

PV array 
Total System Cost/Watt 


installed cost 


multiplier for roof structure 


Installed cost 


12,500 sf 
12 Wisf DC 
150 kW peak DC 


6.30 $/W rated DC 


1 
6.30 $/W rated DC 


Project Performance and Savings/ Cost Assumptions 


Annual Net Capacity Factor 


Annual Production Degradation 


Project Life 
Depreciation Life 


not used: Used PVWatt output 
directly as 1st year output, cell 
D47 


model default 
20 yrs 
model default 


Electricity Revenue (Avoided Costs) 0.13 $/kWh 


Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 

SREC Revenue Annual Adjustor 

Annual Operations and Maintenance Cost Factor 

Annual Operations and Maintenance Adjustor 

Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Tax Assumptions 


Financing Assumptions 


% Financed w/ Cash 

% Financed w/ Loan 
Loan Interest Rate 

Loan Period 

Customer Discount Rate 


3% 
0.257 
model default 
model default 
model default 
model default 
model default 
15 yrs 


model default 


100% 
0% 
9% 

20 yrs 
8% 


Source 


estimate 
estimate 


calc. 
estimate 
calc. 


MassCEC database, average of 10 
projects of closest capacity 
estimate 

calc. 


Model default represents estimate of 
MA average. Recent DOER info 
indicates 13.21% actual. {PVWatt is 
more project-specific. 


assumed 
recent project experience 


assumed 
floor price from draft regulations 


industry standard 


assumed 
calc. 


Alternative 3, Third Party Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

Year (must be equal to or less than project life) 


PV Financial Analysis - Full build with tax 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


Alternative 3, MassDOT Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

Year (must be equal to or less than project life) 


PV Financial Analysis - Full build without tax 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


9/4/2014 Cost Data is not used - see separate calcs for project specific costing 


INREL 
RESULTS 164,858 sn per Year 


Caution: Photovoltaic system performance predictions 


calculated by PVWatts® include many inherent 


assumptions and uncertainties and do not reflect Month Solar Radiation AC Energy Energy Value 
variations between PV technologies nor site-specific 
characteristics except as represented by PVWatts® ( kWh / m2 / day ) ( kWh ) ( $ ) 


inputs. For example, PV modules with better 


performance are not differentiated within PVWatts® 


from lesser performing modules. Both NREL and January 2.22 7,873 1 
private companies provide more sophisticated PV 
modeling tools (such as the System Advisor Model at 
http://sam.nrel.gov) that allow for more precise and February 3.27 10,727 1 
complex modeling of PV systems. 
March 3.99 14,167 1 
April 4.76 15,940 2 


Disclaimer: The PVWatts® Model ("Model") is 
provided by the National Renewable Energy 
Laboratory ("NREL"), which is operated by the Alliance May 5.73 19,096 2 


for Sustainable Energy, LLC ("Alliance") for the U.S. 


Department Of Energy ("DOE") and may be used for 
any purpose whatsoever June 5.85 18,396 2 
The names DOE/NREL/ALLIANCE shall not be used in Ju ly 6.19 19,764 2 
any representation, advertising, publicity or other 
manner whatsoever to endorse or promote any entity 
that adopts or uses the Model. DOE/NREL/ALLIANCE August 5.59 18,189 2 
shall not provide 
any support, consulting, training or assistance of any September 4.64 14,763 1 
kind with regard to the use of the Model or any 
updates, revisions or new versions of the Model. 

October 3.42 11,562 1 
YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, 
AND ITS AFFILIATES, OFFICERS, AGENTS, AND November 2.42 7,865 4 


EMPLOYEES AGAINST ANY CLAIM OR DEMAND, 
INCLUDING REASONABLE ATTORNEYS' FEES, 


RELATED TO YOUR USE, RELIANCE, OR ADOPTION December 1.95 6,517 1 


OF THE MODEL FOR ANY PURPOSE WHATSOEVER. 


THE MODEL IS PROVIDED BY DOE/NREL/ALLIANCE 


"AS IS" AND ANY EXPRESS OR IMPLIED Annual 4.17 1 64,858 $ 16 


WARRANTIES, INCLUDING BUT NOT LIMITED TO THE 


IMPLIED WARRANTIES OF MERCHANTABILITY AND. 
FITNESS FOR A PARTICULAR PURPOSE ARE 
EXPRESSLY DISCLAIMED. IN NO EVENT SHALL 


DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, Location and Station Identification 


INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY 


DAMAGES WHATSOEVER, INCLUDING BUT NOT 


SUED TOL ANS Pesce ee Wt JHE wee Requested Location Boston South Station 
OF DATA OR PROFITS, WHICH MAY RESULT FROM 
ANY ACTION IN CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS CLAIM THAT ARISES OUT OF OR IN Weather Data Source BOSTON LOGAN INT'L ARPT, MASSACHUSETTS 
CONNECTION WITH THE USE OR PERFORMANCE OF (TMY3) 
THE MODEL. 
Latitude 42.37°N 
Longitude 71.02° W 


PV System Specifications (Commercial) 


DC Rating 150 kw 

DC to AC Derate Factor 0.77 

Array Type Fixed (roof mount) 
Array Tilt 10° 

Array Azimuth 180° 


Initial Economic Comparison 


Average Cost of Electricity Purchased from 0.00 $/kWh 
Utility 


Cost of Electricity Generated by System 0.35 $/kWh 


These values can be compared to get an idea of the cost-effectiveness of this system. However, system costs, system financing 
options (including 3rd party ownership) and complex utility rates can significantly change the relative value of the PV system. 


http://pvwatts.nrel.gov/pvwatts.php 
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SSX Appendix 12- Greenhouse Gas Emissions Attachment E- Layover Locomotives CO2 Emissions 


One Way Max Round Trip Max 
Moving Time Moving Time 
Mins Hours 


o.oo] 0 
o.oo] 0 
7 


Number of Trains Idle Time per Train Totalldling Time —_ Idling Time Idling Emissions 
Per Day (Hours) (Mins) (Secs) CO2 (grams/day) 


Moving Emissions 
CO2 (grams/day) 


WIDETT CIRCLE LAYOVER 
Existing Conditions : eee) 
025 No Build es) 


035 No Build : ns) 
035 Build : 12137796.0 


0.000 


025 Build : 108000 12137796.0 0.16 2160895. 
0.167 2160895. 


o.oo] 0 

o.oo] 0 
. 0.367 3169313 
1:00 1200 72000 8091864.0 3169313. 
36000 4045932.0 3745552. 
36000 4045932.0 3745552. 
64800 7282677.6 6741994 


: : 3745552. 
2035 Build : E 6741994.0 


: . i F Total Idling + 
Idling Trains CO2 = Moving Trains CO2 Moving cap Average layover time of 60 minutes, 30 minutes after arrival plus 30 


minutes before departure. 


ASSUMPTIONS?: 

Throttle Notch and Fuel Consumption rates are from: 
Locomotive Emission Standards EPA-420-R-98-101 April 1998, 
http://www.epa.gov/otaq/documents/420r98101.pdf 

All MBTA locomotives use EMD 16-645E3B ENGINE 

ASSUME ONLY IDLING AND NOTCH | WILL BE USED IN THE STUDY AREA 


MBTA IDLING FUEL CONSUMPTION RATE gallon/hr 
MBTA MOVING FUEL CONSUMPTION RATE gallon/hr 


CO2 EMISSION RATE 10217|g/gallon fuel 
MBTA Locomotives Idling Power Rating (hp) a | as 


9b. MBTA Locomotives power rating at Notch 1 (hp) 105 

http://www.epa.gov/nonroad/locomotv/420f09025.pdf 
*Assumptions based on data from the Layover Facility Alternatives Analysis. 
Massachusetts Department of Transportation. March 2013. 


Greenhouse Gas Emissions Technical Report 


Attachment X CTPS Regional AQ Summary 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Greenhouse Gas Emissions Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


South Station Expansion 
Summary Of Regional Air Quality Results 


(Emissions in kilograms) 


an (6-9 AN Mo (9AM. 2°) es Nr (6PM 3200) 


Regional Total Base Year 2035NoBuild 2035TIO 2035 MAX LU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAXLU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAX LU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAXLU 2035 MIN LU 


Base Year 2035 No Build 2035 TIO 2035 MAXLU = =2035 MIN LU 


co 79,439 59,564 59,312 59,358 59,347 129,305 97,569 97,464 97,452 97,434 92,533 69,153 68,929 68,993 68,999 104,684 80,222 80,121 80,092 80,092 406,062 306,605 305,923 305,991 305,969 


NOx 14,211 5,557 5,542 5,546 5,545 25,010 9,559 9,547 9,545 9,544 16,130 6,217 6,202 6,207 6,207 17,353 6,823 6,814 6,813 6,813 73,535 28,984 28,933 28,939 28,936 
voc 2,276 1,176 1,170 1,172 1,171 4,003 2,033 2,029 2,028 2,028 2,812 1,451 1,445 1,448 1,447 2,790 1,435 1,433 1,433 1,432 11,914 6,127 6,110 6,113 6,112 
co2 9,000,438 7,931,175 7,893,681 7,905,345 7,903,596 | 15,682,012 13,915,673 13,892,829 13,886,869 13,884,783 | 11,492,867 10,137,071 10,098,195 10,116,586 10,114,115 | 11,595,023 10,068,696 10,052,719 10,051,186 10,049,831 | 47,813,393 42,095,665 41,980,474 42,003,037. 41,995,375 


so2 229 202 201 201 201 401 355 354 354 354 293 259 258 258 258 296 257 257 257 257 1,220 1,072 1,069 1,070 1,070 
PM10 377 182 182 182 182 623 236 235 235 235 374 164 163 164 164 387 198 197 197 197 1,761 780 780 780 780 


384 196 196 196 196 628 254 254 254 254 380 177 177 177 177 392 210 210 210 210 1,800 854 853 853 853 


Notes: 

CO emissions assumed for January. Other emissions assumed for July. 

Transit emission factors are from FTA 2013 New Starts guidance 

FTA does not have transit emissions factors for SO2 nor PM10. Hence transit emissions for these 2 pollutants were not calculated. 

FTA's transit emission factor for CO2 is for CO2 equivalents (CO2e). Hence, these CO2e numbers were incorporated into the overall CO2 totals 

FTA provides emission factors for 2 types of diesel commuter rail locomotives - Used/Current and Brand New. The emissions in this chart were calculated assumed the used/current locomotive factors. 
Daily emissions totals will not equal the sum of the 4 time periods because they also incorporate transit boat emissions, which was only available on a daily basis. 

Emissions reductions from auto diversions due to South Coast Rail considered in this analysis. 


2/28/2014 
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The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 
Massachusetts Historical Commission 


April 9, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental .A ffairs 
100 Cambridge Street, Suite 900 

Boston MA 02114 


ATIN: Holly Johnson, MEPA Unit 


RE: South Station Expansion Project, Summer Street & Atlantic Avenue, Boston (Downtown), MA; 
MHC# RC.53253, EEA# 15028 


Dear Secretary Sullivan: 


The Massachusetts Historical Commission (MHC) is in receipt of an Environmental Notification Form 
(ENF) for the project referenced above. The staff of the Massachusetts Historical Commission (MHC) 
has reviewed the information submitted and has the following comments: 


This project involves the proposed expansion of terminal facilities at South Station (“SSX project”), 
including acquisition and demolition of the US Postal Service mail distribution facility located adjacent to 
South Station at 25 Dorchester Avenue, the proposed extension of the Boston Harborwalk along a 
reopened Dorchester Avenue, provisions for the potential future public/private redevelopment adjacent to 
and over an expanded South Station, and a provision for rail vehicle layover areas for both intercity and 
commuter rail services. The ENF notes that the SSX project, regardless of the alternative ultimately 
chosen, will involve funding and permitting fram the Federal Railroad Administration (FRA) and other 
federal agencies, inciuding the U.S. Deparitment of Transportation, and is therefore subject tc review 

under Section 106 of the National Historic Preservation Act (36 CFR 800), Section 4(f) of the Department 
of Transportation Act (23 CFR 774) and NEPA. 


The proposed project site includes the South Station Head House (BOS.1517) which is individually listed 
on the State and National Registers of Historic Places, and is adjacent to the Leather District Historic 
District (BOS.AP) and the Fort Point Channel Historic District (BOS.CX), which are also ‘listed in the 
State and National Registers. 


The No Build Alternative included in the ENF would involve no private development or expansion of 
South Station beyond the previously proposed South Station Air Rights project. The South Station Air . 


220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 * Fax: (617) 727-5128 
www.sec.state.ma.us/mhe 


Rights project (EEA# 3205/9131; MHC# RC.9138) was previously reviewed by the MHC. After 
consultation with the MBTA regarding this separate project, the MHC and the MBTA entered into a 
Memorandum of Agreement (MOA) for that project. The MHC expects that any potential changes to the 
separate air rights project would be subject to consultation with the MHC under the terms of the existing 
MOA. 


The ENF notes that MassDOT has not currently identified a preferred build-out alternative for the SSX 
project, but that MassDOT will include an alternatives analysis in the Draft EIR. The MHC looks 
forward to receipt of the DEIR and to the FRA’s identification of an Area of Potential Effects (APE), 
identification and evaluation of historic resources within the APE, and finding of effects for the project 
alternatives. 


The Draft EIR and the FRA’s identification, evaluation, and findings of effect should take into account 
the proposed demolition of the USPS General Mail Facility/South Postal Annex, as well as the potential 
physical effects on the South Station Head House through vibration and construction methods. The Draft 
EIR and FRA’s Section 106 review should also take into account the potential visual, atmospheric, and 
physical effects (through shadow and wind) that the proposed new construction would have on 
surrounding historic properties (especially the South Station Head House) as part of the Joint/Private 
Development Minimum Build alternative and the Joint Private Development Maximum Build alternative. 
Studies should also be performed for the potential effects of the proposed Layover Facilities alternatives 
on any nearby historic properties. 


The MHC expects that continued consultation with MassDOT, the MBTA, and the FRA will include 
MassDOT’s preparation of a reconnaissance level architectural resources survey of the entire project site 
and architectural APE, as well as a Phase I Archaeological Reconnaissance Survey, as described in 
Attachment A, page 11 of the ENF. The MHC looks forward to the result of these surveys and continued 
consultation on this project. 


These comments are offered to assist in compliance with Section 106 of the National Historic 
Preservation Act of 1966 (36 CFR 800), M.G.L. Chapter 9, Section 26-27C, (950 CMR 71.00) and 
MEPA (301 CMR 11). Please do not hesitate to contact Brandee Loughlin of my staff if you have any 
questions. 


Sincerely, 


Brona Simon 

State Historic Preservation Officer 
Executive Director 

Massachusetts Historical Commission 


XC; Michelle Fishburne, Federal Railroad Administration 
Mary Beth Mello, Federal Transit Adminstration 
Katherine Fichter, MassDOT 
Andrew Brennan, MBTA 
Boston Landmarks Commission 
Boston Preservation Alliance 


—_— oe i 


oe 
Public Archaeology Laboratory 


June 5, 2013 


Brona Simon 

State Historic Preservation Officer 
Executive Director 

Massachusetts Historical Commission 
220 Morrissey Boulevard 

Boston, Massachusetts 02125 


Re: South Station Expansion Project, Boston, Massachusetts 
Archaeological Reconnaissance Survey 
PAL #2728, MHC #RC.53253 


Dear Ms. Simon: 


Enclosed please find an application for a permit to conduct an archaeological reconnaissance survey. 
This application concerns the MassDOT’s South Station Expansion Project in Boston, Massachusetts. 
The project area is located on the Boston South, Newton, and Norwood, Massachusetts topographic 
quadrangles. We would like to begin investigations as soon as possible. Thank you in advance for your 
time and attention to this matter. 


If you have any questions or concerns, please do not hesitate to contact Suzanne Cherau, Principal 
Investigator, or me, at your convenience. 


Sincerely, 


eget CEL 


Deborah C. Cox, RPA 
President 


Enclosure 


cc: Katherine Fichter, MassDOT (w/encl.) 
Andrew Brennan, MBTA (w/encl.) 
Joe Grilli, HNTB (w/encl.) 


26 Main Street Pawtucket, RI 02860 | 401.728.8780 Main | 401.728.8784 Fax 
palinc.com 


950 CMR: DEPARTMENT OF THE STATE SECRETARY 


APPENDIX B 
COMMONWEALTH OF MASSACHUSETTS 


SECRETARY OF STATE: MASSACHUSETTS HISTORICAL COMMISSION 


PERMIT APPLICATION: ARCHAEOLOGICAL FIELD INVESTIGATION 


A. General Information 


Pursuant to Section 27(c) of Chapter 9 of the General Laws and according to the regulations outlined in 
950 CMR 70.00, a permit to conduct a field investigation is hereby requested. 


1. Name(s): Suzanne Cherau 
2. Institution: The Public Archaeology Laboratory, Inc. 
Address: 26 Main Street 


Pawtucket, Rhode Island 02860 


Project Location: 


1S) 


see attached proposal 
4, Town(s): Boston 
5. Attach a copy of a USGS quadrangle with the project area clearly marked. 
see attached 
6. Property Owner(s): MBTA; City of Boston; Harvard University Beacon Yards, LLC; 
, New Boston Food Market; Art Mortgage Borrower; National Railroad 


Passenger Corp. 


7. The applicant affirms that the owner has been notified and has agreed that the applicant 
may perform the proposed field investigation. 


8. The proposed field investigation is for a(n): 


a. Reconnaissance Survey 
b. Intensive Survey 

c. Site Examination 

d. Data Recovery 


B. Professional Qualifications 


|. Attach a personnel chart and project schedule as described in 950 CMR 70.11 (b). 
a. Personnel 
Principal Investigator(s): | Suzanne Cherau 


Project Archaeologist(s): Jennifer Banister 


b. Schedule 
Research: June — July 2013 
Fieldwork: June 2013 
Report: August 2013 


2. Include copies of curriculum vitae of key personnel (unless already on file with the State 
Archaeologist). 
C. Research Design 


1. Attach a narrative description of the proposed Research Design according to the require- 
ments of 950 CMR 70.11. 


2. The Applicant agrees to perform the field investigations according to the standards outlined 
in 950 CMR 70.13. 


3. The Applicant agrees to submit a Summary Report, prepared according to the standards 
outlined in 950 CMR 70.14 by: November 30, 2013 


4, The specimens recovered during performance of the proposed field investigation will be 


curated at: 
The Public Archaeology Laboratory, Inc. 
26 Main Street 
Pawtucket, Rhode Island 02860 
é , 
sf ew fl i ; 
¢ (Park wae Ee i 4 if? ; PAL : & ‘ 
SIGNATURE go et BA , me te POLE PUM & i Cr tf 


APPLICANT(S) 7 DATE 


The Commonwealth of Massachusetts 


William Francis Galvin, Secretary of the Commonwealth 
Massachusetts Historical Commission 


PERMIT TO CONDUCT ARCHAEOLOGICAL FIELD INVESTIGATION 


Permit Number 3397 Date of Issue June 18, 2013 


Expiration Date June 18, 2014 


PAL is hereby 


authorized to conduct an archaeological field investigation pursuant to 
Section 27C of Chapter 9 of General Laws and according to the regulations 


outlined in 950 CMR 70.00. 


South Station Expansion Project, Boston (Allston, Hyde Park, Downtown) 


Project Location 


oo eo ae 


Brona Simon, State Archaeologist 
Massachusetts Historical Commission 


220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 © Fax: (617) 727-5128 
www. state.ma.us/sec/mhc 
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Attachment Z_ National Register of Historic Places Nomination 
Forms (Excerpted) 


Attachment Z includes copies of National Register of Historic Places nomination forms (excerpted) that are 
on file at the MHC and BLC. Forms in Attachment Z are: 


Commercial Palace Historic District 
Fort Point Channel Historic District 
Fort Point Channel Historic District 
Leather District 

Russia Wharf Buildings 

South Station Headhouse 
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NPS Foif's 10-000 OMB No. 1024-0018 
yay Exp. 10-31-84 


ee. 


soy Pw 
‘ 5 , a4 s = os Mm, 
United States Department of the Interior ae fo ey 


A a} 


National Park Service For NPS use-only eS - s 


National Register of Historic Places recsived | 
Inventory—Nomination Form date enfifad hy 


See instructions in How to Complete National Register Forms ae Va, 
Type all entries—complete applicable sections 


1. Name 


historic Commercial Palace Historic District 


and/or common Same 


2. Location 


street & number bounded roughly by Bedford, Sumner, Devon- n/anot for publication 
shire, Franklin, Hawley & Chauncy Streets ee 
city, town Boston 2/Aicinity of 
state Massachusetts eode 025 county Suffolk . code 025 
.. a Ss = 

3. Classification 
Category Ownership Status Present Use 
£2. __ district ~— public _“_ occupied ___— agriculture —_.. Museum 
___ building(s) _X_ private ___ unoccupied X commercial __— park 
____ structure —.. both —— work in progress ___. educational ___— private residence 
——. site Public Acquisition Accessible _—__— entertainment —__. religious 
—__ object in process —__ yes: restricted ___. government _..._ SCientific 

n/a being considered ——. yes: unrestricted __— industrial —___ transportation 

__ no —... military ——. other: 


4. Owner of Property 


name Multiple ownership (see continuation sheet) © 


street &number 1/a 


city,town Boston n/a vicinity of state Massachusetts 


5. Location of Legal Description 


courthouse, registry of deeds, etc. Registry of ‘Deeds , Suffolk County Courthouse 
street & number Pemberton Square 
city, town _ Boston state Massachusetts 


6. Representation in Existing Surveys 


Inventory of the Historic Assets of 
tite the Commonwealth of Massachuset thas this property been determined eligible? yes n 


3° 


date 1980 ___ federal _X_. state county __ focal 


‘epository for survey records Massachusetts Historical Commission 


294 Washington Street, Boston Massachusetts 
town state 


ae eee 7 
National Register c* Historic Piaces 
Inwentory—Nomination Form 


Continuation sheet ° item number 10 | Page 2 


Verbal Boundary Description 


Beginning at the east side of Winthrop Square, extending to the northeast 
along Devonshire St., then turning west at the back lot line of #100 Franklin 
St., then along the alley north of Franklin St. to Hawley St., then turning to 
the southwest along Hawley St. and extending to Summer St., then proceeding to 
the southeast along Summer St. and turning to the southwest at Chauncy St., 

then turning to the east and following along Bedford St., then turning to the 
south at Columbia St. and following Columbia St. to the back lot line of 
#86-88 Bedford St., then turning east to the south lot line of #26-30 Lincoln 
St.; then following the rear lot lines of #20, 22-24, and 26-30 Lincoln St., 
#1234129, 131-135, and 137-139 Summer St. to South St., then turning to the 
north on South St. to Summer St., then turning to the northwest along Summer 
St. to Devonshire St.; then turning to the northeast along Devonshire St., 
returning to the starting point at Winthrop Square. 
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7. Description _Jommercial Palace Historic istrict 
el?, 


Condition ‘Check one Check one 

__— excellent ——— deteriorated x- unaltered _X_ originat site 

_X_ good ___ ruins altered —.moved date n/a 
_X fair ___- unexposed 


Describe the present and original (if known) physical appearance 


The Commercial Palace District is located at the junction of Boston's downtown 
retail and financial districts. Within the district, important focal points 
are found at Winthrop Square and at “Church Green", the historic name for the 
intersection of Bedford and Summer Streets. The district includes 60 
commercial buildings lining Summer and Franklin Streets within the rough 
boundary streets of Hawley, Chauncy, Bedford, Lincoln, Devonshire and Franklin 
Streets. The position of the district at the eastern end of Summer Street 
just before the expressway access roads and the South Station Headhouse 
(NR-1975) make it particularly important as a vehicular and pedestrian entry 
point into the heart of the central city. 


The area is generally characterized by a mixture of low-scale 19th century 
masonry commercial buildings and modern high rise office towers. Within the 
district boundaries, three fifths of the structures date from the years 
immediately after the Great Fire of 1872, when the city was quickly rebuilt 
with 4-6 story “commercial palaces” with facades of granite, marble, sandstone 
or brick, designed in a variety of styles including Italian Renaissance, 
Neo-Grec and Panel Brick. Despite the stylistic plurality characteristic of 
the Victorian era, these buildings form a strikingly cohesive 19th century 
urban streetscape because of the similarities in date of construction, scale, 
materials and fenestration patterns and the lack of setbacks. 


Also characteristic of the area is its winding street pattern dating back to 
the colonial period. Although streets were widened after the Great Fire, the 
irregular pattern was not extensively changed; and oddly-shaped intersections 
at Church Green and Winthrop Square focus attention on buildings at these 
points. Similarly, the shape of Franklin Street intersected by Arch is a 
subtle reminder of the long gone 1790s Tontine Crescent, an elegrant brick 
residential group planned by Charles Bulfinch. A small park in front of the 
Beebe-Weld Building is the only landscaped open space in the district and 
contains the only street trees. 


The Commercial Palace District is also notable for the intact quality of many 
of its storefronts, particularly those along Kingston Street. In most cases, 
buildings display one or more original decorative cast iron or carved stone 
piers. 


The following descriptions of the sixty structures within the district are 
arranged in categories based on the Boston Landmarks Commission's evaluation 
system used for the city's Comprehensive Preservation Study. Im all sections, 
buildings are listed in numerical order keyed to the district map (and in some 
cases grouped stylistically) rather, than in order of importance. Categories 
used are: 
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Fort Point Channel HD 
Name of Property 


5. Classification 
Ownership of Property 


(Check as many boxes as apply) (Check only one box) 


_X private _ building(s) 

_x public-local _xdistrict 

_ public-State _ site 

_ public-Federal _ structure 
_ object 


Name of related multiple property listing 
(Enter "N/A" if property is not part of a multiple property listing.) 


n/a 


6. Function or Use 


Historic Functions 
(Enter categories from instructions) 


Commerce/Trade: warehouses 
Industry/Processing/Extraction: manufacturing facility 
Transportation: road-related, water-related 


Suffolk, MA 
County and State 


Number of Resources within Property 
(Do not include previously listed resources in the count.) 


Contributing Noncontributing 
89 7 building 
sites 
S) 2 structures 
objects 
98 S) Total 


Number of contributing resources previously listed 
in the National Register 


1 Congress St. Fire Station (NRIND, 1987) 


Current Functions 
(Enter categories from instructions) 


Domestic: multiple dwelling 
Commerce/Trade: manufacturing facikity 
Recreation/Culture: museums, studio 
Landscape: 

Transportation: road-related, water-related 


7. Description 


Architectural Classification 
(Enter categories from instructions) 


see district data sheet 


Narrative Description 


Materials 


(Enter categories from instructions) 
foundation 


walls 


roof 


other 


(Describe the historic and current condition of the property on one or more continuation sheets.) 


Fort Point Channel HD 
Name of Property 


Suffolk, MA 
County and State 


8. Statement of Significance 


Applicable National Register Criteria 


ny 


(Mark "x" in one or more boxes for the criteria qualifying the property 
for National Register listing.) 


x A Property is associated with events that have 
made a significant contribution to the broad 
patterns of our history. 


B Property is associated with the lives of persons 
significant in our past. 


_xC Property embodies the distinctive characteristics 
of a type, period, or method of construction or 
represents the work of a master, or possesses 
high artistic values, or represents a significant and 
distinguishable entity whose components lack 
individual distinction. 


D Property has yielded, or is likely to yield, 
information important in prehistory or history. 


Criteria Considerations 


(Mark "x" in all the boxes that apply.) 
Property is: 


_A_ owned by religious institution or used for 
religious purposes. 


B_ removed from its original location. 

C a birthplace or grave. 

D acemetery. 

E areconstructed building, object, or structure. 
F acommemorative property. 


G less than 50 years of age or achieved significance 
within the past 50 years. 


Narrative Statement of Significance 


(Explain the significance of the property on one or more continuation sheets.) 


Areas of Significance 
(Enter categories from instructions) 


Architecture 

Transportation 
Commerce. 

Community Planning & Development 

Engineering 

Industry 

Maritime History 


Period of Significance 
1836-1954 


Significant Dates 
1836-1837 1875 1899 


Significant Person 
(Complete if Criterion B is marked above) 


Cultural Affiliation 


Architect/Builder 
Morton Safford & Howard B. Prescott 


(see continuation sheet) 


9. Major Bibliographical References 


(Cite the books, articles, and other sources used in preparing this form on one or more continuation sheets.) 


Previous documentation on file (NPS): 


_ preliminary determination of individual listing (36 
CFR 67) has been requested 

_ previously listed in the National Register 

_ previously determined eligible by the National 
Register 

_ designated a National Historic Landmark 

_ recorded by Historic American Buildings Survey 
# 

_ recorded by Historic American Engineering 
Record # 


Primary location of additional data: 


_ State Historic Preservation Office 
_ Other State agency 
_ Federal agency 
_ Local government 
_ University 
_ Other 
Name of repository: 


Fort Point Channel HD Suffolk, MA 
Name of Property County, State 


10. Geographical Data 


Acreage of Property 55 acres 


UTM References See continuation sheet. 
(Place additional UTM references on a continuation sheet) 


1. 19 331100 4691040 3. 19 331020 4689920 
Zone Easting Northing Zone Easting Northing 
2. 19 331420 4690540 4. 19 330600 4690120 
Zone Easting Northing Zone Easting Northing 


__ See continuation sheet 
Verbal Boundary Description 
(Describe the boundaries of the property on a continuation sheet.) 


Boundary Justification 
(Explain why the boundaries were selected on a continuation sheet.) 


11. Form Prepared By 


name/title__ Sara Wermeil/Susan Ceccacci research , Edward Gordon compiler, with Betsy Friedberg, NR Director, MHC 


organization___ Massachusetts Historical Commission date _ June 2004 
street & number__220 Morrissey Boulevard telephone _617-727-8470 
city or town Boston state MA zip code_ 02125 


Additional Documentation 
Submit the following items with the completed form: 


Continuation Sheets 


Maps 
A USGS map (7.5 or 15 minute series) indicating the property's location. 
A sketch map for historic districts and properties having large acreage or numerous resources. 


Photographs 
Representative black and white photographs of the property. 


Additional items (Check with the SHPO or FPO for any additional items) 


Property Owner 
(Complete this item at the request of the SHPO or FPO.) 


name multiple 


street & number telephone 


city or town state zip code 


Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to nominate 
properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is required to obtain a 
benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.). 


Estimated Burden Statement: Public reporting burden for this form is estimated to average 18.1 hours per response including the time for reviewing 
instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden estimate or any aspect of 
this form to the Chief, Administrative Services Division, National Park Service, P.0. Box 37127, Washington, DC 20013-7127; and the Office of 
Management and Budget, Paperwork Reductions Project (1024-0018), Washington, DC 20503. 
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7.1 Description: 
Architectural Classification (continued) 


LATE 19"! AN EARLY 20'" CENTURY REVIVALS; Classical Revival, Renaissance Revival, Romanesque Revival 
LATE VICTORIAN; Italianate, Queen Anne, Stylized Classical 
LATE 19™' AND EARLY 20'' CENTURY AMERICAN MOVEMENTS: Industrial utilitarian 


The Fort Point Channel National Register Historic District (abbreviated in this nomination as “FPCNRD7”) is a roughly 55-acre 
site located across Fort Point Channel from downtown Boston, at the northwest corner of South Boston. It contains 103 
buildings and 11 structures (specifically, four bridges, a prominent chimney, and two sections of seawall along both sides of 
Fort Point Channel, a ca.1920s Boston Wharf Company roof sign, and a monumental milk bottle built to advertise a milk 
company). Eighty-nine buildings and 9 structures are considered contributing. The channel’s three historic bridges, the Summer 
Street (1898-99), Northern Avenue (1908), and Congress Street (1930) bridges are rare examples of their types and deserve to be 
respectfully rehabilitated and preserved. The great majority of the buildings were built between 1880 and 1929 and are lofts 
constructed for warehousing and light manufacturing. Very few buildings have been constructed in the district since 1929. As 
representatives of original function, period of development, and building form, the area is remarkably uniform and distinctive. 
One resource, the Congress St. Fire Station, was listed in the National Register of Historic Places in 1987. 


The seawalls (photo # 1) on both sides of Fort Point Channel were built according to boundaries adopted by the Board of 
Harbor Commissioners during the 1870s. The Boston Wharf Company (referred to in this nomination as “BWCo’”) filled the 
land on the east side of the channel, then built the streets, laid out lots, and also erected most of the buildings, which were 
designed by the company’s staff architects. Most of the buildings located within the district postdate the company’s 1880s 
reconfiguration as a real estate development company. While the land surrounding the district and many parcels within the 
district are now being redeveloped the district itself continues to have clear boundaries that correspond with its historic 
boundaries. The historic district is clearly recognizable. 


In terms of historic architectural styles represented within the district, the predominance of Classical Revival styles is a 
consequence of the period within which many of the extant buildings were developed, the 1890s to 1920s. In addition to the 
Classical Revival style, earlier buildings of the district are rendered in a variety of architectural styles, including Italianate, 
Queen Anne, Renaissance Revival, Romanesque Revival and Industrial utilitarian modes. Most of the buildings within the 
district were designed by Morton D. Safford, the wharf company’s staff architect from 1893 to 1917, and his successor Howard 
B. Prescott (1917 to 1939). 


The method of construction used in the majority of the historic lofts is warehouse construction, a system of heavy timber 
framing that probably originated in New England. It most likely was derived from slow-burning construction, a system widely 
used in the region to build textile mills, which definitely was invented in New England. By the 1880s, local fire safety advocates 
were urging the transfer of slow-burning construction to commercial structures to improve their fire safety, and architects 
adapted it for urban lofts. The result was warehouse framing. The warehouse system of construction spread to cities around the 
country. For example, it was used by Boston-based Henry Hobson Richardson in his famous Marshall Field Wholesale 


(continued) 
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Store in Chicago (1885-87, demolished). Thus, warehouse construction is a regional invention, and the district’s lofts are 
valuable examples of the system, which spread from New England to cities around the nation. 


One of the most distinctive aspects of the district’s appearance is the difference in grade between Summer Street, the area’s 
principal traffic artery, and the other streets of the district. Summer Street was built in conjunction with South Station railroad 
terminals (NR), and the relocation of tracks that formerly crossed Boston Wharf Company’s site along with removal of the 
railroad bridge spanning the channel. Summer Street Bridge was erected roughly at the site of the old railroad bridge and the 
street was elevated so that it could continue above grade on a viaduct over the railroad yards part of Boston Wharf Co.’s site. 
The difference in grade is most apparent at the point where Summer Street is carried approximately 25 feet above A Street via a 
small steel bridge (photo #44). The Summer Street bridge at A Street is supported by abutment walls composed of battered 
granite blocks. Pedestrian access from A Street up to the level of Summer Street is gained via a metal stairway located adjacent 
to the bridge on the west side of A Street. Vehicular access is via Melcher St., which curves and slopes from Summer down to 
A Street (photo #11). 


7.2 Topographical Development/ Bridge links between the FPCNRD in South 
Boston and Boston 


The proposed Fort Point Channel National Register of Historic Places District is located across Fort Point Channel from 
downtown Boston, on the northwest side of South Boston. South Boston was originally a peninsula of 579.3 acres that was part 
of the separate town of Dorchester and known as Dorchester Neck. All land on the northern side of South Boston—essentially 
all land north of First Street, continuing for about one mile to Fan Pier—is made land that was created by enclosing the original 
marshes and shoals with seawalls and filling in behind them. The original (1630) northern shoreline of South Boston ran 
roughly along what is now West Second Street between Dorchester Avenue and B Street, between West First and West Second 
streets from B to Dorchester St., and north of West First Street between Dorchester Street and Farragut Road. 


Several entities created the shoreline, including the Commonwealth of Massachusetts, Boston & Albany Railroad, and the 
Boston Wharf Company. Between 1855 and 1996, the construction of bridges across the roughly 1/10 mile-wide Fort Point 
Channel linked the FPCNRD section of South Boston with Boston proper. All the land of the Fort Point Channel National 
Register District was created by the Boston Wharf Company between the late 1830s and the early 20" century. 


7.3 Bridges located within the FPCNRD 


The four bridges located within the Fort Point Channel National Register District represent a century of American bridge 
design, from the late 1890s to the late 1990s. The bridges spanning the Channel serve as symbols of the fast-disappearing 
maritime and industrial heritage of Boston’s seaport. All of the historic bridges were movable, to allow ships into the Channel. 
The Northern Avenue, Congress Street and Summer Street bridges along with the Evelyn Moakley Bridge (1996) currently 
serve as significant links between downtown and tourist destinations including the Boston Tea Party Museum, Children’s 
Museum, Boston Fire Museum and the new Boston Convention Center. The Evelyn Moakley Bridge is a modern steel and 
concrete haunched girder bridge that is a noncontributing structure within the district. Additionally, the bridges provide 
vehicular and pedestrian access to the artists, business personnel and loft-dwellers who live and work in the district. The bridges 
also provide four alternative routes for evacuating the city in case of emergency. 


(continued) 
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The opening of the Congress Street Bridge in 1875 was very important to the Boston Wharf Company. Congress Street, known 
as Eastern Avenue until 1881, was laid out across Boston Wharf Company land in 1879. The ready access the new bridge 
provided to downtown Boston influenced the BWCo’s decision to concentrate its new building campaign in the northern end of 
the FPCNRD. The first bridge was replaced in 1930 with the present Congress Street Bascule Bridge (Photo #3 ). 


The significance of the Congress Street Bascule Bridge lies in its design as well as its technology. It is an overhead turning 
bascule bridge, of which only three survive in Massachusetts. The bridge was designed by Joseph B. Strauss, who also designed 
the Golden Gate Bridge (1937) in San Francisco. Ornamented by the noted architects Desmond and Lord, the cut-stone piers are 
carried above deck level and are topped with ornamental lanterns that give the bridge a unique architectural character. It is the 
largest and most highly ornamented of the three bridges of its type in Massachusetts. The other two bridges of this type are the 
First Street Bridge (1924) and the Cambridge Parkway Drawbridge (1957). 


Extending 561 feet from Boston to South Boston, the Congress Street Bridge exemplifies a single leaf “trunion” bascule bridge 
that pivots on a fixed fulcrum. More specifically, according to HAER data, “the Congress Street Bascule Bridge is one of the 
few surviving electrically operated overhead counterweight Bascule drawbridges with a Warren-vertical pony truss.” The 
prominent architectural firm of Desmond and Lord was responsible for the architectural design details of the bridge. Despite 
the loss of some of its operating equipment and deterioration of auxiliary structures (fenders), many original components 
(superstructure, lighting, gates and operating machinery) remain. The architectural characteristics of the bridge survive and 
preserve the original ornamental appearance of the bridge. 


The T-shaped, soon-to-be-enlarged Tender’s House, on the north side of the Congress Street Bridge is incorporated within the 
Boston Tea Party Ship Museum, a prominent feature adjacent to the existing structure. The Boston Tea Party Ship recently 
suffered a fire and awaits rehabilitation. A copy of the Beaver and constructed in Norway in 1971, it replicates one of three 
British East India Company ships boarded by an angry mob of Bostonians on December 16, 1773. Determined not to pay the 
British government’s tax on tea, the colonists dumped wooden tea chests into Boston Harbor. The actual location of the original 
Tea Party ships—before landfill covered the location of their moorings—is the equivalent of several blocks to the west of the 
Beaver’s present site. This replica is a popular Boston’s tourist attraction that reportedly will be available to visitors in 2005. 
After the construction of the Congress Street Bridge, Fort Point Channel’s next significant bridge construction project was the 
replacement of a mid-1850s railroad bridge with the Summer Street Bridge in 1900. 


Situated at the center of the Fort Point Channel National Register District, the Summer Street Bridge (Photo # 4) is a rare 
movable type of bridge known as retractile draw, in which the moving span is pulled diagonally away from the navigable 
channel on several sets of rails powered by electric motors. Fewer than eight of these have been identified in the country and 
only four survive, two of which are on Summer Street in Boston (the second Summer Street example spans the Reserved 
Channel, further to the east in South Boston). According to HAER data, “The Summer Street Bridge represents the culmination 
of the evolution of a bridge type which was developed and primarily utilized in Boston. Retractile draws were primarily a 
Boston innovation, developed by Boston’s Assistant City Engineer T. Willis Pratt (1812-1875)... The first retractile was erected 
over the Charles River in 1870...The Summer Street Bridge is a double draw and was built by the Berlin Iron Bridge Co. of 
Connecticut.” 


Between 1918 and 1990, the Summer Street Bridge was altered at least nine times. In 1918, for example, the 

bridge’s floor beams were strengthened for street railway cars. Despite the loss of much of its operating equipment and 
auxiliary structures (gates, Tender’s House, and pedestrian waiting shelters) several of the early components (superstructure, 
retractile rails, wheels and operating machinery on the south side) remain. 


(continued) 
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One of only three surviving swing bridges built by the city of Boston in the late 19" and early 20" centuries, the Northern 
Avenue bridge (Photo # 5) is the only operable bridge of its type in Boston. It is a steel, rim-bearing swing bridge, the central 
section of which rotates through 90 degrees about an “island” in the center of the channel, allowing water traffic to pass through 
the Channel. The draw was originally powered by compressed air, with two air compressors installed by Walworth. According 
to HAER: “The bridge was designed by William Jackson, Chief of the Boston City Engineering Department and built by the 
New England Structural Company.” The 80-foot-wide bridge originally carried two sidewalks, two roadways and a center lane, 
double-track freight railroad line. 


7.4 FPCNRD Boundaries 


Despite considerable redevelopment around the district, the area is clearly defined for the most part by its historic boundaries. It 
is bounded on the north and east by land formerly occupied by railroad yards and tracks, and on the west by the water and 
seawalls of the Fort Point Channel. Only at its southern end, in the A Street and Midway section, is the district defined by 
building demolitions. The boundaries are based on the period of development of the buildings that survive in and characterize 
the district today. 


The district includes and continues across four bridges that span Fort Point Channel: the Northern Avenue Bridge at the 
northwestern corner of the district, the Evelyn Moakley Bridge (non contributing), the Congress Street Bridge, and the Summer 
Street Bridge. 


7.5 Architectural Overview 


Since the majority of the buildings in the district were built for the very practical purposes of warehousing, wholesaling and 
manufacturing, we might expect them to be utilitarian in appearance. Yet, while an interest in maximizing profit may have 
inclined the developers not to waste money on decoration, it did not preclude architectural treatment. Many buildings in the 
district are plain and simple with little allusion to style, but most have at least a few ornamental features that associate them 
with some recognizable style. Represented in the district are various architectural styles popular in the late 19" and early 20" 
centuries, including Italianate, Panel Brick, Romanesque, Classical Revival, and Early ~20"-Century Stylized Classical. The 
styles most common here are the Classical Revival and Stylized Classical styles, which were popular during the period of 
greatest expansion—from the 1890s to the 1920s. A discussion of historic architectural styles in the district will be prefaced by 
a consideration of the predominant building type: lofts. 


Building type: lofts 


With a few exceptions, the buildings in the district can be classified as “lofts’—a common but overlooked building type found 
in cities around the United States. As defined in the 1901-1902 edition of Sturgis’ I//ustrated Dictionary of Architecture and 
Building, a loft is “any upper floor, as in a warehouse, when intended to be used more or less as one large workshop or storage 
space, and, hence, open throughout without elaborate finish.” 


The architectural historian Robert Bruegmann defines lofts as “ all purpose commercial structures with large, open floors 
devoted to wholesaling, warehousing, and light manufacturing operations such as clothes making and printing.” Writing about 
the lofts in Chicago’s turn-of-the-century West Loop “warehouse district,” he noted that such areas “constituted a major part of 
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Introduction 


The Fort Point Channel Study Committee hereby transmits to the Boston Landmarks 
Commission its report on the designation of the Fort Point Channel Landmark 
District. The designation of the Fort Point Channel Landmark District (FPCLD) was 
initiated in 2001 after a petition was submitted by registered voters to the Boston 
Landmarks Commission asking that the Commission designate the proposed 
landmark district under the provisions of Chapter 772 of the Acts of 1975, as 
amended. The purpose of such a designation is to recognize and to protect the 
architectural and historical characteristics that make an area distinctive and worthy of 
preservation. 


As a result of the petition and at the request of the Boston Landmarks Commission, 
the Mayor appointed and the City Council confirmed a Study Committee to make 
recommendations to the Commission on the proposed Fort Point Channel Landmark 
District. The Fort Point Channel Study Committee, composed of five members from 
the Landmarks Commission and six property owners and residents from the Fort 
Point Channel study area, began its work together in late 2006 to evaluate the 
architectural and historical significance of the area, refine the potential boundaries, 
and develop standards and criteria for design review to ensure protection of the area. 


All Study Committee meetings were held in or near the Study Area on a regular 
schedule. The meetings were open to the public and were well attended by residents, 
property owners, and other interested parties. At each meeting time was reserved for 
public comments. To increase public awareness and invite participation in the Study 
Committee’s activities, a website was set up to post meeting agendas as well as to 
post and update the work of the study committee. In addition, three public meetings 
were held in the community to publicize the status of the report as the work of the 
Study Committee progressed. After more than a year and a half of study and 
deliberation, the Study Report was completed for the proposed Fort Point Channel 
Landmark District. On September 10, 2008, the nine attending members of the Study 
Committee voted unanimously to accept the Fort Point Channel Landmark District 
Study Report and submit it to the Boston Landmarks Commission. 


Intent of the District 


The Fort Point Channel Landmark District (FPCLD) is Boston’s largest, most 
cohesive, and most significant collection of late nineteenth and early twentieth 
century loft buildings. The purpose of landmark district designation is to enrich and 
enhance the unique industrial heritage of the Fort Point Channel neighborhood 
expressed in its architectural form, architectural details, structures, street pattern and 
streetscapes. In order to achieve this, specific standards and criteria shall be adopted 
for the FPCLD to: 
e Preserve buildings and groups of buildings that create a strong sense of character 
and architectural cohesiveness in the district; 
e Support the adaptive reuse and rehabilitation of historic buildings; 
e Protect and enhance the unique character of public view corridors, parks, open 
space and streetscapes; 


e Encourage new construction and in-fill development that respects the scale, 
character and architectural and visual integrity of existing and potentially historic 
buildings; and 

e Allow for contemporary interpretations of the urban heritage of the District. 


Summary 


The Fort Point Channel Study Committee has concluded that the proposed Fort Point 
Channel Landmark District (FPCLD) has architectural and historic significance for 
the following reasons: 

The sites and structures that comprise the FPCLD exemplify a kind of enterprise — 
land-making and real estate development — that was characteristic of Boston and the 
region, and important to the economic and physical development of both the city and 
the region. In addition, the FPCLD is an excellent example of the kind of urban loft 
district that was found in and near the centers of the cities across the United States 
and played a vital part in the nation’s economy. These wholesaling and warehousing 
districts often specialized in particular commodities produced or consumed in their 
regions. In New England, such a commodity was wool — the raw material of the 
region’s woolen and worsted cloth manufacturers. Boston became the nation’s most 
important wool marketplace, and the center of the wool trade was Summer Street in 
the FPCLD. 


In addition, the structures that comprise the FPCLD are individually excellent 
examples of a building type — the urban loft — that was important in the economic 
history of the city and the region. The FPCLD lofts are also fine examples of a 
method of construction used in such buildings: warehouse construction. In their 
architecture, they are fine examples of styles popular in the city, region, and the 
nation during the late-19" and early 20" centuries interpreted for industrial buildings. 
More important than the quality of individual buildings is their collective effect. The 
district is distinctive, with integrity of location and setting: it is an unusually well- 
preserved, clearly bounded, and largely intact district with few incompatible 
buildings and a moderate amount of exterior alteration. In this respect, it serves as an 
important national example of an urban loft district from the Late Industrial Period. 


Therefore, the Study Committee has concluded that the area described in Section 1.0 
of the Study Report be designated as the Fort Point Channel Landmark District, as 
well as the related “A” Street Protection Area and the Seaport Boulevard Protection 
Area described in the same section. 


The Committee has also recommended that the Standards and Criteria, which have 
been prepared to guide future physical changes to property and to open space within 
the district in order to protect the architectural integrity and character of the area, be 
adopted. 


The Committee has further recommended that Fort Point Channel Landmark District 
Commission be established in accordance with Chapter 772 of the Acts of 1975, as 
amended, that district residents and members of the Boston Landmarks Commission 
be appointed to the Commission to review exterior changes to property in the district. 


Study Committee Members: 


David Berarducci (BLC), chairman 
Valerie Burns (FPC representative) 
Louis Casagrande (FPC representative) 
Cyrus Field (BLC) 

Thomas Herman (BLC) 

Steve Hollinger (FPC representative) 
Young Park (FPC representative) 
Jeffry Pond (BLC) 

Susan Pranger (BLC) 

Pratap Talwar (FPC representative) 
Michele Yeeles (FPC representative) 


Boston Landmarks Commission staff assisting the Study Committee: 


Ellen Lipsey, Executive Director 

Roysin Bennett Younkin, Architectural Historian 
Gary Russell, Staff Architect 

Kathryn McLaughlin, Architectural Historian 


Consultant for preparation of the preliminary study report, with funding provided 
by the Massachusetts Historical Commission: 


Sara E. Wermiel, Industrial Historian, with assistance from 
Susan McDaniel Ceccacci, Architectural Historian 


1.0 


1.1 


Location 


Boundaries of the Fort Point Channel Landmark District and 
Protection Areas 


Note: For the purposes of orientation, Seaport Boulevard will be considered due 
North. 


The boundaries of the Fort Point Channel Landmark District starting at the 
northwest corner: 


1. The northern boundary, from west to east, begins at the northwestern edge of 
parcel #0602635000 (308 Congress Street), continues east following the northern 
edge of this lot and turns north to follow the western side of Sleeper Street, to the 
northeastern corner of parcel #0602636020 (no address), then turns east, crosses 
Sleeper Street and follows the rear, southern lot lines of properties on Seaport 
Boulevard to the corner parcel #0602652003 (44 Stillings Street), then turns south 
at the northeast corner of that parcel. 


2. The eastern boundary, from north to south, begins at the northeastern corner of 
parcel #0602652003 (44 Stillings Street) and continues south along the eastern 
side of Stillings Street to the southwestern corner of parcel #0602651010 (29 
Stillings Street), and follows the southern edge of that parcel east to Boston Wharf 
Road. The boundary then turns south and runs along the western side of Boston 
Wharf Road, which becomes West Service Road, until it reaches the southeast 
comer of parcel #0602761001 (319 A Street, Rear). The boundary then turns 
west and runs along the southern lot line of that parcel and parcel #0602761000 
(319 A Street) until it reaches “A” Street. The boundary then turns south and runs 
south along the eastern side of “A” Street until it reaches the northern side of 
Wormwood Street. The boundary then turns east and runs along the northern side 
of Wormwood Street until it meets the southwest corner of the “A” Street 
Protection Area and turns south. The boundary then continues south in a straight 
line, crossing Wormwood Street and continues to the northeast corner of parcel 
#0602754010 (33 Wormwood Street). The boundary then runs along the eastern 
boundary of that parcel to Binford Street. The boundary then continues 
approximately 80 feet south, corresponding to the width of Binford Street at its 
western end. The boundary then turns west and runs along the southern side of 
Binford Street to the northeastern corner of parcel #0602751300 (35 Channel 
Center Street). The boundary then turns south and continues along the eastern lot 
lines of the properties on the east side of Channel Center Street and continues 
approximately 50 feet south of the building on parcel #0602750030 (50-52 
Channel Center Street) to include the rights-of-way associated with Iron Street as 
approved in the Fort Point District 100 Acres Master Plan. The boundary then 
turns west. 


3. The southern boundary, from east to west, begins approximately 50 feet south 
of the building on parcel #0602750030 (50-52 Channel Center Street) and 
continues west along the southern right-of-way boundary of Iron Street to the 
west side of “A” Street. The boundary then turns north. 


4. The western boundary, from south to north, extends north along the western 
side of “A” Street, to the southeast corner of parcel # (0601166045 (no address) 
where it turns west and runs along the southern edge of that parcel to the western 
side of Necco Street where it turns north and continues along the western side of 
Necco Street to the rear of the buildings fronting the south side of Necco Place on 
parcel 0601165010 (244 “A” Street). The boundary then turns west and follows 
the rear of those buildings until it reaches the seawall. The boundary then turns 
north and follows the seawall back to the northwestern corner of parcel 
#0602635000 (308 Congress Street). 


The boundaries of the Seaport Boulevard/Boston Wharf Road Protection Area 
starting at the southwest corner: 


1. The western boundary, from south to north, extends from the southwest corner 
of parcel #0602637010 (64 Sleeper Street) north along the seawall to Seaport 
Boulevard. 


2. The northern boundary, from west to east, extends along the southern side of 
Seaport Boulevard to Boston Wharf Road. 


3. The eastern boundary, from north to south, extends south along the western 
side of Boston Wharf Road to the boundary of the Fort Point Channel Landmark 
District where it turns west. 


4. The southern boundary, from east to west, follows the northern boundary of 
the Fort Point Channel Landmark district beginning at Boston Wharf Road and 
continuing west along the southern boundary of parcel # 0602651010 (29 Stillings 
Street) to the eastern side of Stillings Street where it turns north and follows the 
eastern side of Stillings Street, following the boundaries of the Fort Point Channel 
Landmark District, to the northeastern corner of parcel ##0602652003 (44 
Stillings Street) and continues west along the southern lot lines of properties on 
Seaport Boulevard across Sleeper Street to the northeast corner of parcel 
#0602636020 (no address). The boundary then turns south and continues along 
the west side of Sleeper Street to the boundary of the Fort Point Channel 
Landmark District. The boundary then turns west and continues back to the 
seawall. 


The boundaries of the “A” Street Protection Area starting at the northwest 
corner. 


1. The northern boundary, from west to east, follows the boundary of the Fort 


Point Channel Landmark District, extending along the southern lot lines of parcel 
#0602761000 (319 “A” Street) and parcel #0602761001 (319 A Street, Rear) to 
the west side of West Service Road. 


2. The eastern boundary, from north to south, extends south along the west side 
of West Service Road in a straight line paralleling “A” Street to Wormwood 
Street. 


3. The southern boundary, from east to west, follows the boundary of the Fort 
Point Channel Landmark District and extends west along the north side of 
Wormwood Street to “A” Street. 


4. The western boundary, from south to north, extends north along the east side 
of “A” Street back to the southwest corner of parcel #0602761000 (319 “A” 
Street). 


Boundary Map 
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Map Showing Buildings Numbered for Reference in the Text. 


1.3 


1.4 


Area in Which the Property is Located 


Note: For orientation, Summer Street is considered an east-west street (it actually 
angles from northwest at Fort Point Channel to southeast). Thus, the even- 
numbered buildings on Summer Street are described as being on the north side, 
and A Street is described as a north-south street. 


The Fort Point Channel Landmark District (FPCLD) is located across Fort Point 
Channel from downtown Boston, on the northwest side of South Boston. All land 
on the northern side of South Boston — essentially, all land north of First Street — 
is made-land that was created by enclosing the original marshes and shoals with 
seawalls and filling in behind them. Several entities created the shoreline, 
including the Commonwealth of Massachusetts, Boston & Albany Railroad, and 
the Boston Wharf Company (BWCo). All the land of the FPCLD was created by 
the BWCo. 


Incorporated in 1836 for the purpose of building and operating wharves, BWCo 
evolved into an industrial real estate company at the end of the nineteenth century, 
as business conditions and opportunities changed. Between 1837 and 1882, 
BWCo filled in the marshes to which it had rights in phases, advancing from 
south to north. The FPCLD is part of this site — the northern section. BWCo not 
only made the land but also built the streets. Since the district is filled land, it is 
completely flat, except for the raised grade of Summer Street. The streets follow 
the grid pattern typical of South Boston with the notable exception of curving 
Melcher Street, which slopes from an elevated Summer Street at the end of the 
Summer Street Bridge down to grade at A Street. Three bridges connect the area 
to downtown Boston: from north to south these are the Evelyn Moakley, Summer 
Street, and Congress Street bridges. A Street is the main north-south street 
through the district and connects it with the residential neighborhood south of the 
district, around West Broadway. Summer and Congress streets are the main east- 
west streets. 


Most of the buildings standing on this site today represent the latter stage of the 
company’s history, when it became a real estate company. The great majority of 
the buildings are lofts constructed between the 1880s and 1920s, and most are 5-6 
stories. 


Despite considerable redevelopment around the district, the area is clearly 
defined, for the most part by its historic boundaries. It is bounded on the north 
and east by land formerly occupied by railroad yards and tracks, and by the water 
of the Fort Point Channel on the west. Only at its southern end, in the A Street 
and Channel Center Street section, is the district defined by recent building 
demolitions. The boundaries are based on the period of development of the 
buildings that survive in, and characterize, the district today. 
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United States Department of the Interior 
Heritage Conservation and Recreation Service 


National Register of Historic Places 
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See instructions in How to Complete National Register Forms 
Type all entries—complete applicable sections 


1. Name 


historic Leather District 


and/orcommon Same as above 


2. Location Pass A Ye oe Be Atl on TF ve Are, Kne efand Lb ince In, Gna! 
V7, FP : < * N/A @stex Its, 
street & number South,LincoIn, Atlantic Ave,, Kneeland, Essex, Tufts not for publication 
city, town Boston N/A vicinity of songressionaldistrict — 
state Ma. code 025 county Suffolk code 025 
3. Classification 
Category Ownership Status Present Use 
_X_ district __ public __X occupied __ agriculture ____ museum 
___ building(s) x ___ private ____ unoccupied _X_ commercial —___ park 
_____ structure ___ both ____ work in progress ___ educational _X private residence 
site Public Acquisition Accessible ___ entertainment —__ religious 
___ object ____ in process _X_ yes: restricted ____ government —____ scientific 
N/Abeing considered —_ yes: unrestricted —— industrial ___ transportation 
___ no ____ military ____ other: 


4. Owner of Property 


name __ Miltiple - see continuation sheet 


street & number 


city, town N/A. vicinity of state 


5. Location of Legal Description 


courthouse, registry of deeds, etc. Registry of Deeds - Suffolk County 


street & number Pemberton Square 


city, town Boston state Ma 


6. Representation in Existing Surveys 


(a) Inventory of the Historic Assets 


DOE 9/3/80 
no 


title has this property been determined elegible? X — yes ___ 


date June 19800 CCCCCC“‘(#"«CWfeCeral_ state county local 
depository for survey records “@SSachusetts Historical Cammission 


Boston 
city, town state Ma. 


see continuation sheet 


7. Description teather district, Boston, MA 


Condition Check one Check one 

—— excellent y-,. deteriorated unaltered —X_ original site N/A 
_* good’ * ___ ruins _ altered —___moved date 

ans SORE _____ unexposed 


Describe the present and original (if known) physical appearance 


The Boston Leather District is located in the southernmost portion of Boston's 
Central Business District, and is largely bounded and isolated by the railroad 
yards on Atlantic Avenue to the east, the Surface Artery to the west and north, and the 
Massachusetts Turnpike ramps to the south. South Station (NR-1975) lies to the 

northeast. The District contains fifty-four parcels of land, on which stand mostly 
commercial buildings, along with a few living and working loft spaces for artists. 

The area was re-developed from a low-rent residential/commercial district for the 

shoe and leather trade, primarily during the 1880s and 1890s, with some later 

construction in the first quarter of the twentieth century largely located in the 

southermost blocks bounded by Kneeland Street. Romanesque Revival designs dominate 

the early years of construction, as does the Classical vocabulary at the turn of the 

century and beyond. Red brick and brownstone are the favored building materials, as 

well as lighter colored brick, terra cotta, granite, limestone and cast stone. The 

core of the district is remarkable for its intact quality, particularly its cast 

iron storefronts, and its harmony of design, scale, and materials. Most of these 

buildings are five or six stories in height and are characterized by continuous 

floor levels, band courses, and cornice lines. There are only three intrusions within 


the district: the buildings at 194-204 Lincoln Street (A), 47 -51 Utica Street (B), 
and 154-156 Kneeland Street (C). 


The major buildings are described below in chronological order. 


Centrally located in the district is 90-100 South Street (1), designed in 1883 by 
A.S. Drisko. Romanesque Revival in style, it is significant as one of the two 
earliest extant structures within the Leather District. Actually a double building 
with identical treatments, it is constructed of red brick, retains its cast iron 
storefront, and features granite and brick corbelled belt courses, round arched 
fenestration at the 5th level, and a brick corbelled cornice. (Photo #2) 


Close by is 114-122 South Street (2), at the corner of Beach Street, also designed 

in 1883 by Lewis Weissbein and W.H. Jones. (Weissbein designed the Morse Block in 
1880, now destroyed, the first commercial structure built during the district's 
re-development.) Of red brick construction, it features an intact cast iron 
storefront, brownstone trim including panels in the spandrels over the 2nd level, 

cast iron window mullions, and a corbelled cornice course over the 4th level. (Photo #2) 


Between these two buildings is 102-112 South Street (3), designed by Alden Frink 

in 1884, and unique as the only Queen Anne style structure in the entire Leather District. 
Another double building with virtually identical styling, it is rendered in red 

brick and features, in addition to its cast iron storefront, carved floral panels, 

terra cotta tiles, and stone sunbursts over the 3rd level. Round arched 

windows with sunbursts are located at the 5th level, and a triangular pediment caps 

2ach building. (Photo #2) 


7acing these buildings on the west side of South Street is the block which is the 
nost Richardsonian in nature. 141-157 South Street (4), prominently sited at the 
sorner of Beach, is a Richardsonian Romanesque structure designed in 1884 by John H. 


8 Significance Leather District, Boston, MA. 
a 


Period Areas of Significance—Check and justify below 

____ prehistoric archeology-prehistoric community planning + — landscape architecture ___ religion 

___. 1400-1499 _ archeology-historic ___ conservation ___ law —. science 

____ 1500-1599 — agriculture ____ economics ____ literature —— sculpture 

___ 1600-1699 _X architecture ____ education _____ military —— social/ 

__. 1700-1799  _ art ____ engineering —____ music humanitarian 

XxX 1800-1899 x commerce ___ exploration/settlement ___ philosophy —_ theater 

x 1900- ___ communications _x_ industry ___ politics/government _~ transportation 
_—__ invention —__ other (specify) 


Specific dates 1883 -— 1919 Builder/Architect multiple 


Statement of Significance (in one paragraph) 


The Boston Leather District possesses integrity of location, design, setting, 
materials and workmanship. It is associated directly with the industrial develop- 
ment of Boston and New England,and also reflects Boston's vernacular reaction 

to concurrent architectural developments in Chicago. The Leather District is 
outstanding as Boston's most intact and homogeneous district of late nineteenth 
century vernacular commercial structures, as well as one of only a few such remain- 
ing in New England. Thus, the Leather District meets criteria A and C of the 
National Register of Historic Places. 


The Leather District, located in what was known as the South Cove, was largely under 
water until the 1830s. During the eighteenth century wharves were built out Along 
its original shoreline, and by 1814 were located from the end of Essex Street, 
around Windmill Point, to Kneeland Street. By 1830, the South Cove was a thriving 
commercial area centered around the wharves and distilling industry. A pivotal 
event for the South Cove's future was the extension of Sea Street in 1828 across the 
Cove, resulting in the shortest route to the relatively undeveloped South Boston. 
The South Cove area thereby became a natural target for new commercial development. 
Its strategic location close to the business district, Fort Point Channel, and 
Boston Harbor were contributing factors, but perhaps most important were its physical 
characteristics: dry flats at low tide and its proximity to a deep-water channel. 
The area was planned as a visionary development incorporating much-needed railroad 
terminals and related commercial development. In 1833, the South Cove Corporation 
was given a charter to fill in the Cove and provide a terminal for the Boston and 
Worcester Railroad. By 1836, one-half of the Cove was filled in, and by 1839 the 
filling had been completed, adding seventy-seven acres (including the present 
Chinatown) and a railroad terminal to the city. In 1838, the United States Hotel, 
designed by William Washburn, had been constructed to accomodate the railroad 
passengers, the largest hotel of its day in the country. 


However, unforseen events prevented the planned commercial expansion in the area. 
The financial crash of 1837-38 created a tight money situation, causing the 
reluctance of commercial concerns to move into an unsure area; furthermore, the 
economic advantages of locating adjacent to railroad facilities were as yet un- 
proven. Therefore, resulting from a need for low-cost housing to meet the great 
stream of immigration into Boston , housing which would additionally provide a sure 
income for the owners, the South Cove developed as a residential and related com- 
mercial area. Photographic evidence reveals that its architectural inclinations 
were probably similar to the original remnants of the Chinatown area: red brick row 
houses with pitched roofs, a vernacular version of the Greek Revival. The expend- 
able nature of this low-cost housing, together with the area's independence from the 
railroads, were undoubtedly important factors contributing to the district's re- 
development in the 1880s. 
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As far back as Colonial days, the boot and shoe industry was one of the State's 
leading industries. At first, the shoemaker dealt directly with the market, making 
shoes to order with his own or the customer's leather. During the next phase, he 
manufactured many boots and shoes for a merchant to market at his own risk and 
profit. By 1810, 10% of Boston's shoe products were exported, many to the West 
Indies. Severe competition for orders made specialization necessary in order to 
secure rapid work. After 1820, the central shop system quickly developed; here the 
leather was cut, given out to workers to complete the "uppers", and given out again 
to the "makers" who would last and sew the boots and shoes. These were inspected in 
the central shops and then turned over to the Boston merchants. Business expanded 
enormously and great fortunes were made. However, all this halted during the 
financial crash of 1837-38, when 90% of the shoe merchants failed. 


By 1840, a new trade had developed and stiff competition resulted from increased 
demands for stylistic variation as well as insistance upon quality. More refined 
specialization, as well as the desire for economy, led to the introduction of 
machinery into the shoe-making process. Generally, the mamifacturer put machines 
into the central shops and the workers followed these machines. 


The post-1850 expansion and its emphasis on the increasing economy of large- scale 
production, hastened the transition to the factory system in which all the shoe- 
making was done under one roof. Immense orders pushed production to its limit, and 
while the southern and south-western markets remained firm, new markets opened in 
California and Australia, a result of the gold rush. Only the lasting and bottoming 
of shoes outside the shop continued into this period. But when the McKay machine 
for sewing soles was introduced in the 1860s, and the Goodyear Welting Machine in 
1875, the last remnants of this cottage industry disappeared. : 


Boston had been the marketing center for the shoe and leather industry from the 
early 19th century; it had begun to assume large proportions as far back as 1828 
when total sales fran Boston jobbing houses were over $1,000,000. 


Buyers came from the shoe towns to purchase supplies, and by about 1830, the larger 
mamifacturers began to open offices and stores in Boston. Soon, most of the leading 
merchants had established places of business there. For many years the American 
House on Hanover Street was the headquarters for the trade, its business center 
focused on the North and South Markets, Fulton, Blackstone, and Shoe and Leather 
Streets, By 1849, the trade had begun to move southward into Pearl Street, then 
principally occupied by wholesale dry goods houses; within a short time, this became 
its new center. Soon, "block after block of dwellings on High Street were levelled 
to make room for warehouses" (Herndon, p.8). In 1865, there were over 200 jobbing 
houses in Boston with annual domestic and foreign trade of over $50,000,000, fifty 
times the amount of 28 years previous. By 1860, New England was making not less 
than 80% of the shoes for domestic trade. 
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The great fire of November 10, 1872, which levelled Boston's Central Business 
District, also devastated the physical center of the shoe and leather industry. All 
of the wholesale shoe and leather houses, except for a few on Hanover Street, were 
burned; 229 wholesale shoe dealers, 189 leather concerns, and about 100 firms in 
related businesses were destroyed. The warehouses were full of winter goods, and 
the loss in goods and machinery was over $12,000,000, and in buildings, $1,500,000. 
There was a concern as to whether the insurance companies could stand the enormous 
losses, but considering the scale of the disaster, a relatively small mumber of 
concerns were ruined. The fire destroyed almost all the finished leather in the 
Eastern states, resulting in a price increase for hides and leather all over the 
country. After the fire, the district was rebuilt, and for several years, the trade 
continued to cling to it. It then spread to Summer Street, around Church Green, the 
New England Shoe and Leather Dealer Association (incorporated 1871) occupying new 
quarters in the Church Green Building. By 1880, the trade begum to take over the 
area now known as the Leather District. 


Although the commercial re-development of the Leather District area was for the most 
part concurrent with architectural events in Chicago and New York, the stringent 
building codes resulting from the 1872 fire prohibited Boston's development along 
the same lines. The concern primarily for safety rather than linking safety with 
progress, led architects into a conservative reaction to the fire which severely 
limited development of new technology and use of new materials. Building heights 
were restricted by relationship to street widths, and party and fire wall regula- 
tions limited roof forms and structural types. These codes resulted in the pre- 
dominance of mill construction, and precluded the type of structural innovations 
characterizing Chicago's post-fire rebuilding. 


Along with restraints imposed by building regulations were functional demands 
imposed by the requirements of the leather industry, relating to efficient storage 
and movement of goods. The lowest section was often split level: both the high 
basement and display floor had huge glass windows set in cast-iron frames. These 
floors housed display of merchandise, reception areas, and fuel storage areas. In 
order to maximize floor space, entries were recessed into the buildings and located 
at the corners where possible, rather than sacrificing the floor area required by a 
building setback. The second floor, also given prominent windows, was occupied by 
the directors and was where business was transacted. The middle stories, charac- 
terized by generous floor space and large windows, served the storage or warehouse 
function for active merchandise. Because vertical transport was difficult, the top 
floor was generally reserved for storage of slow merchandise, and this function is 
usually reflected in the differing architectural treatment of this top level. 


It is notable that although these buildings were constructed for general use rather 
than for a specific client, they were not speculatively built. Rather than simply 
hiring contractors to erect strictly utilitarian structures, there was real concern 
for architectural expression whereby architects were hired as designers. These 
architects were often lesser known, and the influences first of H.H. Richardson and 
later of Peabody & Stearns is apparent. 
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The Leather District buildings were constructed primarily during the 1880's and 
1890's, and the area embodies the most intact and homogenous commercial district of 
such a size in the City. 


The district is characterized 
largely by red brick structures with flat roofs, uniformly set back from the 
street, and featuring continuous floor levels, band courses, and cornice lines. 
Ornamentation is generally rendered in brownstone. Buildings constructed around 1900 
and after were generally of lighter brick, characterizing the more up-to-date Classical 
Revival styles. The heart of the district is South Street, especially between 
East/Tufts and Beach Streets, a block that was constructed principally between 
1883-88 and which retains the highest degree of architectural integrity. The east 
side of South Street was developed first, of particular note being the double 
building at #102-112 (3), the only structure within the district using the decora- 


tive vocabulary of the Queen Anne style. The west side is the most Richardsonian 
in nature, its development initiated by J. Franklin Faxon with the buildings at 
#141-157 (4). His sponsorship of this structure along with #121-123 (5) and the 
Beebe Building at #127-131, as well as 103-2 Lincoln Street, make him the largest 
developer in the district in addition to his mmerous development sites elsewhere in 
Boston. Noteworthy is 141-157 South Street (4), a Richardsonian Romanesque struc- 
ture which strongly claims its corner site and provides an anchor to this harmonious 
late 19th century block, Perhaps the most reflective of the Richardsonian style is 
the narrow building at 121-123 South Street (5), its fenestration organized within a 
single, monumental round arch. 


Backing onto this block of South Street is the area of Lincoln Street between Beach 
and Tufts, which was developed between 1888-1893, and although the storefronts have 
been remodelled, most are of sympathetic styling. The five buildings at 

104-144 Lincoln Street (6) were all constructed by the firm of Woodbury & Leighton. 
The largest and most successful contractors in New England during this period, they 
specialized in large public works. Number 130-2 Lincoln Street was designed by 
William Ralph Emerson, leading Boston architect, considered by many to be the 
inventor of the Shingle Style” of architecture. Winslow and Wetherell, another 
praninent Boston firm, were designers of the three buildings at 134, 138-144, 
146-154 (7) Lincoln Street. 


Several 19th century structures on a much larger scale are located within the 
district. Among these are the 1894 Lincoln Building at 66-86 Lincoln Street (8), 
designed in the 2nd Renaissance Revival style by Willard T. Sears. This is actually 
the second commercial structure on the site, the first having been destroyed in the 
fire of 1888. Sears is perhaps best known for his partnership with Charles A. 
Cummings, designers of several landmarks in Boston. An original occupant of this 
building was the Commonwealth Shoe and Leather Campany, originator of the famous 
"Bostonian" shoe. Another such structure is the Classical Revival/Beaux Arts South 
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Street building at 79-99South Street, designed in 1899 by the prominent firm of 
Winslow, Wetherell & Bigelow. This building is particularly disctaneive Figs its 
steel framing, one of only three such structures in the Leather District designed 
prior to 1900. 


One of the most outstanding structures in the District is the 1899 Beaux Arts 
Building (9) at 155-205 Lincoln StreetDominating its streetscape, it was one phere 
last major buildings to be erected in the District, and also utilizes the more 
modern steel frame construction techniques. It was designed by Peabody and Stearns 
a partnership termed "'the most important arbiters of building taste after 
H.H, Richardson" (Holden, p.114). Moreover, the construction was done by Norcross 
Bros,, contractors for the majority of Richardson's works. It provides a striking 
though not incampatible contrast with the predominantly late-Victorian ambience of 
the District. Located here from 1901-1929 was the United Shoe Machinery Canpany, an 
1899 consolidation of the three major shoe manufacturing companies, which by 1910, 
controlled 98% of the shoe machinery business in the United States, and by the late 
1920s had subsidiary companies throughout the world. Another original occupant of 
the Albany Building was the Frank W. Whitcher Co., manufacturers of and dealers in 
shoe and leather findings. One of the oldest concerns of its kind in the United 
States, the business was originally founded by John Tillson who opened his shop in 
1826 at 8 Hanover Street. 


The Essex Hotel (10) at 687-695 Atlantic Averwe, designed in 1899 by prolific Boston 
architect Arthur Bowditch, was influenced by the design and structure of the Chicago 
School; however, its elaborate Beaux-Arts garb hides the very structural system that 
Chicago was attempting to emphasize. Formerly one of Boston's prominent hotels, it 
was built to receive the great flow of passengers from the newly erected South Union 
Terminal (South Station) . 


During the first twenty years of the 20th century, other buildings erected in the 
Leather District responded to the steel-frame skyscraper technique, though still 
clothed in classical garb. The Pilgrim Building (13) at 208-212 South Street, 
designed in 1919 by Monks and Johmson, is an excellent example of such a structure. 


In 1929, the leather trade ranked 4th in total value of products, after printing and 
publishing, women’s clothing, and foundry and machine shop products. At that time 
it was still "the great market, clearing house, and financial center for the entire 
New England shoe manufacturing industry" (Fifty Years, p.175), with over 100,000 
pairs of shoes and slippers produced in a year. Today, the Leather District remains 
mich as it did a half century ago, the architectural quality of the designs reflect- 
ing the importance of the leather industry to Boston's economy, while at the same 
time revealing Boston's conservative response to progressive technical developments 
elsewhere. Fortunately, much of the 20th century re-development passed it by, 
largely because of its siting, and it is currently the focus of City revitalization 
efforts. 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area CBD 


ADDRESS 518-540 Atlantic COR. 258-264 Congress 


NAME Russia Building Library Bureau Building 
present original 


MAP No. o4N/13E SUB AREA Financial 
DATE 1897 perm 5-22-1897 


sourcs 
ARCHITECT Peabody & Steerns permit . 
_ source ; 
BUILDER 
source 


OWNER Boston Real Estate Trust 
original present 


PHOTOGRAPHS 25/¥, 23% *375/,-sco_- 


TYPE (residential) single double row .2-fam. 3-deck ten apt. 
(Gon-residential) mercantile 


NO. OF STORIES (lst to cornices) seven plus 
ROOF flat cupola dormers 


MATERTALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Other) Grick_bure Pa: ee te __comerate iron/steel/alun. 
9x5 bay 2nd Renaissance Revival structure featuring 2 story granite 

BRIZs DESCRIPTION pase of pier & spandrel construction. topped by band of Greek-key 
ornament. Central entrance pavillion with banded rustication rises full height from 
round-arched entry with console keystone & & tiger heads above; surmounted by pine- 
apple-topped pediment at cornice. At upper levels, generally peired rectangular windows 
with flared lintels, and round arched at 7th level separated by modillioned band course. 


rats tise pores Bey eee) Ghicse ase Doric Columns topped by stilted 


CONDITION (good ) fair poor LOT AREA 18, 446 “sa. feet 


NOTEWORTHY SITE CHARACTERISTICS Prominently sited at corner of Atlantic and Congress, 


its beveled corner responding to curner location r istic j r 
buildings adjacent to each other, on old Russia Wharf site. 
SIGNIFICANCE (cont'd on reverse) 
Architecturally significant as design of Boston's 
most prominent firm of the period, as well as 
member of intact trio of commercieal/industrial 
buildings located in area which has recently 
seen extensive changee Historically significant 
as site of old Russia Wharf located in vicinity 
of Boston Tea Party in 1773, and “subsequently 
headquarters for the prosperous Russian trade of 
merchant prince Thomas Russell (from 1784-1796) 
qk SG ol} and Henderson Inches (from c. 1800-1857). ""Also 


_BOS.1515 


Moved; data if known 


‘Themes (check as many as apvlicable) 


Aboriginal Conservation Recreation 
Agricultural x Education Religion 
Architectural Exploration/ Science/ 
The Arts settlement invention 
Commerce Industry. Social/ 
Communication Military numanitarian 
Communi ty/ Political Transportation 
develooment 


Significancs (include explanation of themes checked above) 


exemplifies continued expansion of Boston onto filled land as city continued to 
prosper and develop as industrial metropolis. 

After the Great Fire of 1872 burned the downtown and destroyed the Russia 
Whart structures, the city decided to extend Congress St. over the wharf and 1 

“across a new bridge connecting downtown to areas being filled in South Boston." ® 
Permits wére issued in 1897 for the Russia Building and its 2 neighbors to be 
constructed along this major passageway. Opening in 1898, the principle occupant 
of the Russia Building was the Library Bureau, manufacturers of the “Perfected 
Card System," library and office Supplies, with branches in other major cities. 

Other occupants were Wm. S. Best & Co, printers; Lothrop Publishing co; White, Son 

& Co., fancy leather & bookbinders supplies; manufacturers of dyestuffs & varnishes,- 

a wool dealer, and a wholesale boots & shoes outfit. Clearly a miscellany of businesses, 
with emphasis on printing, publishing, and office supplies. 

Robert Swain Peabody (1845-1917) & John Goddard Stearns (184301917) maintained a 
partnership for 40 yesrs, and have beey called “the most important arbiters of 
building taste after H.H. Richardson."“* Peabody graduated from Harvard, Worked in 
the offices of Gridley J.F, Bryant, and was one of the group of first Americans to 
study at the Ecole des Beaux Arts in Paris. Stearns was educeted at the Lawrence 
Scientific School, and continued his training in the office of Ware & Van Brunt. 


Presanration Consideration (accéssibility, re-use possibilities, capacity Peabody & 


n, utilities, context) Stearns also designed 
for public use and enjoyment, protection, e lia tuabeaticuadi Beane: 


the Exchange Building, ané 
Nominated for National Register Designation. the Albany Building. 


USP£o as Hotel Boutin (2-2-2 
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LOCATION: 
Map Number: 24-13 
Subarea: Central Area 


Corridor: primary 


NATIONAL REGISTER STATUS 


INDIVIDUAL STATUS: DISTRICT STATUS: 
x Individual NR-Listed In NR District 
= \3 [oz 60 = 
Individual DOE In DOE District 
Individual NR-Eligible In NR-Eligible District 


Name of District: None 


BOSTON LANDMARKS COMMISSION STATUS: 
Landmark Status: None 
Survey Category: 3 


BLC District: None 
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(Type all entries - 


AND/OR HISTORIC: N 
South Union Terminal 


complete applicable sections) 


STREET ANG RiEnE RS 
Atlantic Avenue and Summer Street 
CITY OR TOWN: 


Boston 


STATE 
Massachusett 


LASSIFICATION — 


CONGRESSIONAL DISTRICT: 


9th 


Public Acquisition: 
{([] In Process 
(_] Being Considered 


(CL) District K] Building 
C Site (O Structure [OQ Private 
C) Object (1) Both 


Occupied 
() Unoccupied 


PRESENT USE (Check One or More as Appropriate) 
(C) Agricultura! () Government C Pork XX] Transportation (Comments 
(J Commercial C Industrial ([] Privete Residence CJ Other (Specify) 
(1 Educationol C) Military (CO) Religious 
() Entertainment (1) Museum () Scientific 


Se SWNER'S NAME: : 
Boston Redevelopment Authority 


STREET AND NUMBER 


Boston City Hall 


ciTY OR TOWN: STATE: Eo 
_ Boston Massachusetts | 0257 


HOUSE, REGISTRY OF DEEDS, ETC: 


Suffolk County Registry of Deeds 


STREET AND NUMBER: 
Pemberton Square - 
CITY OR TOWN: STATE | cope | 
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Boston = Massachusetts 
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TITLE OF SURVEY: 
Inventory of the Historic Assets of the Commonwealth of Massachusetts 
DATE OF SURVEY: J/4 () Federal [A State 1] County () Local 
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40 Beacon Street 
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The terminal is a 5 story, symmetrical brick structure. The 
building has a dominant curved headhouse, faced with granite, 
which was flanked by tan brick wings along Atlantic Avenue and 
Summer Street; its elbow-shape plan shielded the immense train 
shed and track facilities from public view. In elevation, the 
station is divided visually in two layers, giving a pronounced 
horizontal emphasis: the 2 lower floors are faced with rough- 
hewn granite and are separated by a continuous stringcourse from 
the upper floors, which are unified by smooth masonry vertical 
members in the Giant Order. (This bisection corresponds function 
ally to the public uses of the lower floors and to the company 
offices above; it also reflects the double decker track system 
with subway and suburban electric systems below the track level 
used for long distance runs.) A continuous entablature with a 
balustraded parapet is interrupted at the headhouse by an ornate 
clockpiece, topped by a monumental eagle, which continues the 
vertical orientation of the pedimented portico just below. 

The headhouse has five symmetrically disposed major bays. 
Its central bay is framed by full-height piers and has 3 grand 
round arch entrances. The middle arch and accompanying piers 
project and support the large portico of paired Ionic columns 
with a triangular pediment. The lateral parts of this central 
bay and the next two secondary flanking bays continue the Giant 
Order colonnade behind which the window wall is recessed. In 
contrast to the columns, the pair of tertiary bays in the head- 
house project slightly and are inset with a triple bank of rec- 
tangular windows. This latter pavillion motif was repeated at 
the termination of the wings which otherwise were long plain 
blocks. Their fenestration pattern on the lower level repeated 
the round arch theme set in the headhouse; on the upper tier, 
full height piers separate vertically-arranged rectangular win- 
dow pairs. 

The terminal complex has undergone considerable change, al- 
though the headhouse portion externally remains intact. The 
metal train shed, a combination of cantilevered arms plus float- 
ing middle truss, along with the two story metal covered midway, 
had to be demolished within 30 years due to deterioration. At 
the same time, interior alterations were made to the passenger 
waiting rooms and service areas. A single story extention to 
the Atlantic Avenue wing was demolished along with the full At- 
lantic Avenue wing and half of the Summer Street wing (from the 
terminating pavillion through and including the mid-pavillion). 

The terminal is part of the South Station Urban Renewal 
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NATIONAL REGISTER OF HISTORIC PLACES |SOUNTY 
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(Number all entries) 


Project. Plans and prior commitments require the demolition of 

the remaining Summer Street wings leaving the entire headhouse as 
the primary gateway from the central business district to the new 
intermodal transportation center to be developed behind the head- 
house. .Although surface vehicular access ways will penetrate the 
site at the points of the wings, the lateral vision lines will be 
re-established by the Atlantic Avenue bus terminal and a new off- 
ice building located on Summer Street. 
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PERIOD (Check One or More as Appropriate) 


() Pre-Columbian | () 16th Century (1) 18th Century (J 20th Century 
(1) 15th Century C) 17th Century Gg 19th Century 


SPECIFIC DATE(S) (If Applicable and Known) 1896-1899 


AREAS OF SIGNIFICANCE (Check One or More ae Appropriate) 


Aboriginal C Education CO Political (1) Urban Planning 
(CD Prehistoric (CJ Engineering [D Religion/Phi- [] Other (Specify) 
C) Historic (CC) Industry losophy 

(1D Agriculture (CD Invention C Science 

a Architecture () Lendscape (J Sculpture 

(CD Art Architecture (1) Secial/Humen- 

( Commerce C) Literature itorian 

(1) Communications CD Military (C] Theater 

(1) Conservation CC] Music {Xl Transportation 


STATEMENT OF SIGNIFICANCE 


The project for the South Union Station began in 1896 with the incorpora- 
tion of the Boston Terminal Company, which was composed of the Boston 
and Albany Railroad Company, the New England Railroad Company, the 
Boston and Providence Railroad Corporation, the Old Colony Railroad 
Company and the New York, New Haven and Hartford Railroad Company, 
uniting the lines from the south of Boston. The trend toward consoli- 
dation gained momentum with the skyrocketing costs of maintaining in- 
dividual lines. Following the North Station example, the new Boston 
Terminal Co. demolished the 1880 New England Station at Summer Street 
and Atlantic Avenue which had. itself. replaced the Boston, Hartford 
and Erie depot then only nine years old. 


A year of planning proceded the construction of the new terminal and 
produced. several important innovations_in station planning and track 
layout. Two major considerations resulted in a prototypical "double 
decker" track system. First, the terminal site had size constraints due 
to the high land costs; second, public pressure demanded subway and 
electric service at the site for efficiency, economy, and minimal pol- 
luting effect. The suburban subway and electric lines were underground 
on a loop track, while the long distance passenger runs had 28 tracks at 
street level. (This piggyback system reached its acme several years 
later at New York's Grand Central.) Construction of the terminal took 
two years beginning in 1897. Dedicated in late December of 1898, the 
station opened publicly in January, 1899, and was the largest (and 
quickly the busiest) passenger station in the country. By 1916, South 
Station was handling 16 million more passengers than Grand Central 
Station in New York. 


The train shed was distinguished technologically by its wide span, 570 
feet in total. The engineer designer, J. Worcester, of the Terminal 
Company adapted the 1891-94 St. Louis Union Station example of an in- 
verted arch/truss system with 5 segments, by combining a curved truss 
and cantilever arms to create a vast, open shed of only 3 segments. 
Unfortunately, the effect of pollutants within the shed seriously 
weakened the structure and forced its demolition in 1930. Numerous 
other new mechanical devices (track switches, furnaces, trial electric 
signal lights) as well as passenger amenities (restaurants, washrooms, 
travel services, etc.) were included in the station. 
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classical and Beaux Arts classical repertoire. 


on a square tower, but just above the roofline. 


escapement mechanism in New England. 


In addition to its role in the evolution of station planning, South 
Station is also significant for its architecture. It was designed by 
Shepley, Rutan, and Coflidge and built by Norcross Brothers, who were 
contractors for the majority of H. H. Richardson's works and were the 
owners of multiple quarries that supplied granite for the architects. 
South Station was Boston's first (and only remaining) monumental public 
example of the Neo-classical Revival style. Although the firm was 
Richardson's successor, the major impetus for the station design comes 
not from his work but from C. B. Atwood's Terminal Station at the 1893 
World's Columbian Exposition in Chicago. Active in Chicago during and 
after the Exposition, the Boston firm produced a considerable Neo- 


restrained, sober and quiet design than their earlier classicizing 
works, established this trend in later railway terminals, including 
Pennsylvania Station, New York, and Union Station, Chicago - now both 
demolished. Boston had firmly rejected the mid- 
station type: the only remnant was the clockpiece, no longer set high 


symbol of the railroad industry's reliance on punctuality and speed, was 
manufactured by the Edward Howard Clock Company of Roxbury and, later, 
Waltham. It is the largest and only remaining double, three-legged 


STATE 
ASSACHUSETTS 
COUNTY 

SUFFOLK 

| FOR NPSUSE ONLY 


South Station, a more 


century picturesque 


The clock, long a 


GPO 921-724 


[ 9. MAJOR BIBLIOGRAPHICAL REFERENCES 


1. Alexander, E.P. Down at the Depot, New York: Clarkson Potter, 1970. 
2. Boston Herald, September 5, 1897; October 18, 1964. 
3. Francis, G.B. The South Terminal Station, Boston, Mass. reprinted from 


Proceedings, American Society of Engineers, December, 1899. 
. Meeks, C.L.V. "The Railroad Station, An Architectural History, New Haven: 


Yale University Press, 1956. 


5. Whitehill, W.H. Boston:. A Topographical History, 2nd ed., Cambridge: 


Belknap Press of Harvard University, 1968. 
. Windsor, J., ed. The Memorial History of Boston, Boston: J.R. Osgood, 1880 


LATITUDE AND LONGITUD 
re) DEFINING THe CENTER POINT OF A PROPERTY 
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As the designated State Liaison Officer for the Na- 
tional Historic Preservation Act of 1966 (Public Law 
89-665), I hereby nominate this property for inclusion 
in the National Register and certify that it has been 


I hereby certify that this property is included in the 


National Register. 
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Historic Architectural Resources Technical Report 


Attachment AA Inventory of Historic and Archaeological Assets of 
the Commonwealth Forms (Excerpted) 


Attachment AA includes of Inventory of Historic and Archaeological Assets of the Commonwealth forms 
(excerpted) that are on file at the MHC and BLC. Forms in Attachment AA are: 


Chester Guild, Hide and Leather Machine Company 
Chinatown District 

Federal Reserve Bank of Boston 

Keystone Building 

Kneeland Street Steam Heating Plant 

MBTA Operations Center Power Substation 

South End Industrial Area 

245 Summer Street 

USPS General Mail Facility/South Postal Annex 
Weld Building 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area OBD 


OPP. 
ADDRESS 51-54 High St, GOR. 245 Purchase St. 


{ —— NAME 
> oe present origigal 
~ MAP No. 24N/13E SUB AREA Financial 


DAT te DAT 
source (No permit 


: source 
BUILDER 
source 
1874 Atlas 
OWNER Chester Guild & Son 


Origina present 


chester Guild & Son 
PHOTOGRAPHS Jl 3), *35 Lo- : 


TYPE (residential) single double row .2-fam. J3-deck ten apt. 


NO. OF STORIES (lst to cornica) __four plus_above grade basement at 


rear 


ROOF flat cupola dorners 
MATERIALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Otkher)(bric CGStone) sranite comcrete irocn/steel/alun. 


BRISS DESCRITTION Narrow 4 bay mercantile building with granite facade. Rectangular 
fenestration with beveled window edges; sill courses, and projecting band course 
between stories. Stone modillion block cornice. Rear facade of brick has fully exposed 
basement level, granite sill and lintel courses, and corbelled cornice; largely 
covered by advertising signs and firescape. 


EXTERIOR ALTERATION (wiser) moderate drastic storefront 


lack of : 
CONDITION good (Faiz) POCT maintenance LOT AREA 2440 sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Buildings recently razed on northeastern side. 


SIGNIFICANCE (cont'd on reverse) 

Structure architecturally significant as early post- 
fire granite mercantile structure, once part of 
continuous granite-faced row down High and around 
corner on Federal Street. Also, historically sig- 
nificant as related to the leatherindustry, re- 
building in this area after devastation by Great 
Fire of 1872. 


The 1874 Atlas indicates that this building was 
already occupying the site, and the 1883 Atlas pic 
tures a streetscape wall of stone facades extending 


ye 90% 
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CHINATOWN-SOUTH COVE 
COMPREHENSIVE SURVEY PROJECT 
FINAL SURVEY REPORT 


Arthur Krim 
Survey Systems 
Cambridge MA 02139 
July 11, 1997 f 


CHINATOWN-SOUTH COVE 
COMPREHENSIVE SURVEY PROJECT 
METHODOLOGY STATEMENT 


Survey Objectives 


The objective of the Chinatown-South Cove Survey was to 
provide a comprehensive inventory of all properties and 
areas within the defined boundaries of the Chinatown-South 
Cove area within the limit of forty-five (45) inventory 
forms of the Massachusetts Historical Commission (MHC) 
standards. The survey was designed to update the previously 
existing inventory of the Boston Landmarks Commission (BLC) 
for the Theatre District (1979) and the Central Business 
District (1980), as well as an informal field survey of the 
Chinatown-South Cove area (1971). The survey iwas intended 
to explore significant urban themes for the area that 
included both social history and ethnic heritage in addition 
to traditional architectural history of all properties and 
areas within Chinatown-South Cove. The survey area 
boundaries included Essex Street (north), Edinboro-Hudson 
Streets to Tai Tung Village (east). Marginal Road (south) 
and Washington Street (west). 


Assessment of Previous Research 


Within the Chinatown-South Cove Survey Area, assessment of 
existing inventory forms in the Theatre and Central District 
surveys from 1979-1980 revealed a pattern that focused on 
the area north of Kneeland Street to Essex Street between 
Washington and Edinboro-Hudson Streets. These BLC inventory 
forms generally included the building date and architect 
from Boston Building Department files and some Suffolk 
County Deed research on selected buildings. A general sense 
of social and ethnic history was also included within an 
overview of Chinatown history. No specific effort had been 
made to date the 19th-century brick row buildings that 
formed the primary historic streetscapes within Chinatown 
beyond a general assessment of age. 


For the area south of Kneeland Street, only the 1971 field 
survey of the Chinatown-South Cove area was available. Some 
of the 19th-century streetscapes had been inventoried on BLC 
forms with MHC numbers for the Tyler-Harvard-Hudson Streets 
area that included the Quincy School. However, these were 
general summaries without research or documentation of 
sources. For the area between Harrison Avenue and Washington 
Street, no inventory had been filed beyond the 1971 field 
survey. This included the brick row streetscapes on Oak f 
Street and Johnny Court, and the New England Medical Center 
(NEMC) buildings on Bennet-Nassau-Harvard Streets, as well 
as St. James Church on Harrison Avenue. 


ion iteri 
The process of selecting properties for the Chinatown-South 
Cove inventory was based on the essential need to date and 
determine the 19th-century brick row streetscapes that form 
the primary historic resource of Boston Chinatown. While 
some of the these rows appeared to be carefully documented 
in the existing BLC files, the majority were only generally 
understood. A s.econd group of buildings that were found in 
need of careful research were those in the New England 
Medical Center complex, all without dates or background 
historical context. A third group were the Kneeland Street 
garment loft buildings that had been overlooked in the 
Central District and Theatre District BLC surveys. Finally, 
the group of suspected 19th-century buildings on Essex and 
Washington Streets that appeared to warrant additional 
research for age and significance. 


Beyond the dating of individual properties, was the larger 
need to assemble an ethnic and cultural history of the 
Chinatown-South Cove survey area. While, a general sense of 
the Chinatown development sequence was known, the sequence 
of Chinese immigration to Boston and links with other ethnic 
groups were only vaguely understood. Thus, a search for 
primary sources and contemporary records of easy access 
became a primary objective to understand the development of 
Boston Chinatown in a national perspective. 


Finally, the additional need to update the existing BLC 
survey forms and include historic period signage for 
Chinatown restaurant locations, required revision of the 
Late Modern Period to 1960 as determined by the MHC. Even 
this recent date was taken with an expanded option that 
included a final period date at 1970-1975, bringing the need 
for BLC survey revision within the last twenty-five years. 


Survey Procedures 


The priorities for survey procedures involved a complex 
balance to determine accurate original dates on all 
buildings within the Chinatown-South Cove area and the need 
to develop a cultural history that brought the historic 
context to the recent past. 


The first priority was to deed date all the 19th-century 
brick row streetscapes in Chinatown-South, Cove so that the 
oldest properties could be securely identified. All existing 
BLC inventoried properties were examined and those with deed 
dates used as a base line. Unfortunately, only a few BLC 
forms matched this basic dating criteria, notably those at 
5-7 Knapp Street. Thus, a considerable effort was made to 
research all available brick row streetscapes at the Suffolk 
County Deed library in Boston. The basic source was the 1874 


Hopkins Atlas of Suffolk County, that named all property 
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NARRATIVE HISTORY 
CHINATOWN-SOUTH COVE 
BOSTON, MASSACHUSETTS 


AREA INTRODUCTION 


The Chinatown-South Cove district is bounded by Essex Street 
(north), Washington Street (west), Marginal Road (south) and 
Hudson-Edinboro Streets (East) with an exception for Tai 
Tung Village at Harrison Avenue, Oak Street, Tyler Street 
and Tai Tung Street. The natural topography originally 
followed the neck of the Shawmut Peninsula along Washington 
Street to the tideline at Beach Street with a gentle slope 
still obvious from Washington Street east to Harrison Avenue 
at Bennet and Harvard Streets and from Essex Street south to 
Beach Street along Harrison Avenue. The natural flora at 
time of Contact was likely exposed tidemarsh grasses and 
possibly some hardwoods along the axis of Washington and 
Essex Streets. 


FIRST PLANTATION PERIOD 
1620-1675 


Initial English settlement of the native Shawmut Peninsula 
was made in 1625 by Thomas Blackstone (now Boston Common) 
with organized settlement of Boston by the Massachusetts Bay 
Company in 1630 (now Court Street), beyond the bounds of the 
Chinatown-South Cove district. Within the district, the 
original course of the native trail along the Shawmut Neck 
followed the eastern tidemarsh shore along a natural slope 
to Beach Street. This slope is still intact at Bennet, 
Harvard and Nassau Streets and offers some archaeological 
potential of native shell fishing sites, especially in the 
sealed parking lots of Ash Street and Maple Place. The 
remainder of the trail is preserved in the alignment of 
Washington Street north from Beach Street to Essex Street. A 
series of five home lots were divided along the south (odd) 
side of Essex Street with surviving lot lines preserved in 
the alignment of Edinboro Street, Ping On Street, Oxford 
Street and Harrison Avenue to Beach Street. Limited 
archaeological potential for the 17th-century home lot sites 


might exist at the sealed parking lots at 33-37 Essex Street 


and 85-91 Essex Street. 


COLONIAL PERIOD 
1675-1780 


During the Colonial Period, settlement within the district 
remained limited to the Essex Street home lots and the axis 
of Washington Street north of Beach Street. The axis of 
Washington Street was relocated directly north along the 
Shawmut Neck during the 18th-century to its present 


<= 


27 
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- STUDY RECOMMENDATIONS 


The Chinatown-South Cove Survey Project has provided a 
detailed inventory of a unique American urban district 
combining architectural history with ethnic history ina 
preservation survey. The discovery of the full building 
sequence in Chinatown-South Cove provides a model for other 
ethnic urban districts in Boston and demonstrates the forces 
of change which have affected the area. 


The primary recommendation is the nomination of much of the 
Chinatown-South Cove Area for the National Register of 
Historic Places. A list of twelve (12) such nominations has 
been included in this report (see above). In combined form 
these include two districts within Chinatown: 1) Old 
Chinatown at 28-38 Harrison Avenue/ 48-58 Beach Street/ 4-11 
Oxford Place and 2) New Chinatown 2-22 Tyler Street with 3) 
the Chinese Merchants Association Building at 20 Hudson 
Street. Other National Register Nominations include: 4) the 
Quincy Grammar School at 88-90 Tvler Street/ 5) the Boston 
Dispensary at 25-37 Bennet Street, 6) St. James Church at 
123 Harroison Avenue/ and 7) the Hudson Building at 75 __ 
Kneeland Street. Other areas of potential consideration 
include Oak Street and Johnny Court to Harrison Avenue/ and 
the Harvard-Hudson-Tvler Streets district near the Quincy 
School. These areas are critical to the survival of the 
19th-century historic character of Chinatown as a symbolic 
center of the Boston Chinese community and to the origins of 
the New England Medical Center (NEMC) complex. 


The Chinatown-South Cove survey has demonstrated that the 
forces of urban change have resulted from four factors: 1) 
Expansion of the Central Business District, 2) Expansion of 
the New England Medical Center, 3) Federal Interstate 
highway construction and 4) Demolition for public 

parking. This last factor is perhaps the least understood 
and potentially the most errosive of historic integrity of 
the survival building fabric. Within the year of the 
Chinatown-South Cove Survey (1996-1997) two historic brick 
row streetscapes have suffered demolition at 193-197 
Harrison Avenue and 56-58 Tyler Street for NEMC parking, 
while a third area at 1-17 Nassau Street is awaiting 
demolition for parking expansion. Such loss of 19th-century 
streetscapes actually dates to the Early Modern Period with 
brick rows at 76-82 Harrison Avenue and 15-21 Tyler Street 
in 1938 as need for tourist restaurant parking became 
critical in Chinatown. Indeed, even the construction of the 
Shopper’s Garage at 14-40 Beach Street in 1925 can be seen 
as an early auto-use conversion within the Chinatown-South 
Cove area. Although it is presumed that much of the current 
NEMC expansion has involved demolition of streetscapes for 
parking needs, in reality, many of these rows had actually 
been razed before the Second World War as land values 
declined along the Harrison Avenue elevated railway route. 


| AvSAYIC- Kee SOL  @& } MOY Coyyloitif QDRAFT 4/13/89 
“b’“iaXU% *$Ux -fer NEL ‘Otlfkd ici Per‘) 


- Chinatown (Expanded, version, of. Chinatown District. identified.. 
in FEIS/R, also in Secondary Corridor and in South Bay/Fort’ 
Point Channel Area) (#19):' Chinatown is largely a district 
of brick row houses built in the mid-19th century, around an 
area of Boston known as South Cove, Adjacent commercial and 
institutional structures were built more recently, into the 
mid-20th century. The development of the South Cove area 
started in 1833 to provide the Boston & Worcester Railroad 
with a terminal and rail yard. These early row houses were 
built in response to this development, and have housed 
successive waves of immigrants since then. The area has 
gained cultural significance from its 20th century history 
of occupancy by the Chinese who began arriving in Boston in 
the late 19th century. 


In order todetermine contributing buildings and the exact 
boundary of the district, in an area which would be 
| differently affected by alignment revisions, it was 

necessary to do an original survey. The buildings found to 

be contributing appear to meet National Register standards 
| for contributing buildings in a-— district which is 
potentially eligible under Criteria A and C for its historic 
associations with Chinese settlement and the buildings! 
qualities, which are similar to those which had already been 
surveyed in this district. 


In addition to the contributing buildings previously 
deS We ——-~~_included in the district, the following are newly identified 
ave Lis , in the updated survey: 
ct HUES, ; 

25-27 Edinboro Street 

29-33 Edinboro Street 

73-79 Essex Street’ 

6-18 Hudson'Street 

11-23 Hudson Street 

20 Hudson Street (Chinese Merchants Association Building): 

Built in 1949 and designed by Edward Chlin-Park, this 
4-story steel and concrete structure with a limestone 
veneered facade features oriental decorative motifs. 
Prominently sited at the entry way Into Chinatown and 
highly ‘visible because of its strong massing and 
pagoda-crowned roof, the building's ‘east end was 
truncated by construction of the Central Artery. It ls 
both culturally and architecturally significant as being- 
built specifically for a major Chinese organization, by 
a.Chinese architect, utilizing oriental motlfi. 


This building Is less than 50 years old, but It may meet 
the test of being exceptionally important. If so, it 
appears to meet Criterion A for listing on the National 
Register for its association with the development of the 
Chinese community In Boston; and Criterion C 1n that It 
embodies the distinctive characteristics of a type and 
period of construction. If not Individually eligible, 
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LEVERETT 
CIRCLE 


Primary Study Comidor 
CO Secondary Study Corridor 


1. Richardson Block: NR 

2. Russia Wharf Quildings: NA 

3. Fanguil Hall;NR > 

4, Quincy Market, North & South Markels: NR 
234-66. High Stroat: 

6, 22-42 Pear Steet NRDOE 

7. 272-276 Frankin Street NRE 

8. South Station Headhousa: NR 

9. 172-180 Federal Street 


WO 18efrankia Sues se icl¢phone- 
Acadinua vido 
C] Districts 


11. Leather Disvict: NR 
12. Bulfinch Triangle: NR 
13, Blackstone Block District: NR 
14, Fultor’Commercial Streats District: NR 
15. Custom House District: NA 
18, Long Wharf District NA het 
17, Commercial Palace District NRDOE 
18. Causeway/N, Washington Sis, District: NRE 
19. Chinatown Disict. NRE 
20. North End District: NRE 
21. EssaxAXingston Toxtile Distict: NRE 
22. Old Waterfront District: NRE 
23, Exchange Distict: NRE 
_ 24, BeachKnapo District NR 
25, Liberty Tree District. NR 
26. Gridley Stoat District 
27. Oliver/Purchasa Stroat District 


NA: Listed on the National Rogister of Historic 
Places. 


NR DOE; Determined eligible for listing on the 
National Register . 
NRE: Potentially eligible for listing on the 


Tae 


Natonal Register 


Structures Surveyed For The 
Cent 84 Historic 
Resources Inventory 


Central Artery (1-93)/Third 
SUPPLEMENTAL EIS 


setts Department of Public Works 
(1-90) Project 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area _- CBD 
P Summer Ste. 


Congress St. 


ADDRESS 556-624 Atlantic COR. Dorchester Ave. 


Avee 
NAME Federal Reserve Bank of Boston 
present original 
MAP No. 54N/13E SUB AREA Financial  _ 
DATE j = 
source 
ARCHITECT Hugh Stubbins & Assoce _ a. 


Le Messurier Assoc., eng. Source 


BUILDER _ Perini Carn Codman Survey 


source 
OWNER 1 00 Realty Trust 
original - present 


PHOTOGRAPHS 2.3 V3 354-90 : 


TYPE (residential) single double row 2-fam. J-deck tan apt. 


(Son=residential)  atrines, banking, & garage 


NO. OF STORIES (lst ta cornices) thirty-two plus_4 story low-rise section 
ROOF flat cupola dormers 


MATERTALS (Frame) clapboards singles stucco asphalt asbestos alum/vinyl 
(Other) brick stone concrete Cron/steel/alum 


BRIZS DESCRIPTION Structural steel frame office tower with aluminum and glass 
skin. Main tower features corner piers with uninterrupted horizontal span of 
windows across two major facades, shielded by aluminum, eyebrow-like spandrels, 
triangular in section. 4 story low-rise section, aluminum clad, and lacking 
fenestration, connected to main tower by linking unit of glass, resembling a 


greenhouse, 
EXTERIOR ALTERATION moderate drastic 
CONDITION ood) fair poor LOT AREA 212,743 ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding, on vrominent site, incorporating 


enormous block fronted by brick pavillion and surrounded by lendscaped ares. 
Significant contribution to Boston! j 


SIGNIFICANCE (cont'd on reverse) 


Significant example of office tower architecture 
in its design, materials, and use of site as 
people- oriented space. “Designed to unite a 
growing central business district with a major 
transportation interchange."~* Stubbins states 
thet "three main forces converged to shape the 
design of the complex: the importance of a clear 
expression of diStinct but related functions in 

a unified scheme that would enhance a prime 
renewal area of downtown Boston, the need for well 
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INVENTORY FORM B CONTINUATION SHEET Address on BLC Building Inventory Form: 


Boston CBD Survey Update 556-624 Atlantic Avenue 
Massachusetts Historical Commission Area FonnNo. 
220 Morrissey Boulevard, Boston, Massachusetts 02125 CBD BOS.1516 


EXISTING STATE REGISTER DESIGNATIONS 
DESIG CODE DATE NAME 
none 


MAJOR CHANGES OR CORRECTIONS TO PAGE 1 BASE INFORMATION 


Assessors Parcel ID: 0304340000 
Assessors Address: 556 Atlantic Avenue 
Date: 1972-74 


ADDITIONAL ARCHITECTURAL DESCRIPTION 

The Federal Reserve Bank complex occupies a full city block, with the main tower standing in the southwest corner and a low- 
rise 4-story section occupying the east and north sections of the site. The distinctive aluminum cladding reduces solar heat gain, 
and the projecting spandrels help to reduce glare and downdrafts. Unlike many office towers of its period, the tower’s ground 
floor is set at-grade, so that the entrance level, plaza, and sidewalk are on a continuous plane. 


The base of the tower contains a 2-story high, butt-glazed entry lobby surmounted by 2 aluminum-clad stories with a narrow 
band of continuous windows in the lower part, and a large-metal-clad projection over the entry area. The public entrance is 
offset in the west face of the lobby, with a pair of revolving doors encased in metal-clad, drum-shaped projections. A glazed link 
section, extending northward from the side of the tower, features a 1-story solid concrete base, surmounted by a vertical, glazed 
story, 6 sloped bands of glazing with aluminum piers, and a horizontal band of aluminum panels at the top. 


The 4-story section to the east of the tower rises from a solid aluminum-clad wall on the first floor on all sides. At the back (east), 
the first floor projects towards Dorchester Ave and contains an entrance to an underground parking garage. The 2"¢ and 34 
stories cantilever over the ground floor on the Summer and Congress St sides, and the 4* floor opens to a roof garden on the 
east (Dorchester Ave) side. Horizontal bands of butt-glazed windows are located on the 2" and 34 floors along the south, east, 
and west elevations (Summer St, Dorchester Ave, and Congress St). Occasional security windows and services doors are 
located at ground level and along the Atlantic Avenue elevation of this building volume. 


A small, irregularly shaped, free-standing structure at the east side of the parcel is a later addition. Two-stories high, it contains 
a security booth and loading docks and/or garage entrance bays on its south and north ends. It is clad in aluminum panels and 
has a curved glass facade with metal columns on its east (Dorchester Ave) side. The large setback area on the west (Atlantic 
Ave) side of the site incorporates raised and bermed planting areas, pre-cast and granite block walls, and decoratively paved 
plaza areas; a narrower setback area on the south (Summer St) side of the site is similarly elaborated. Halvorson Design 
Partnership was the landscape architect for this design; the firm has also designed Post Office Square Park in downtown 
Boston. Replacing the original, suburban-influenced park setting, the present landscape design for the Federal Reserve Bank 
was created to respond to post-9/11 security concerns while also addressing the property's lively urban design context. 


The end piers of the tower contain service equipment such as elevators and wind bracing, with administrative functions set in- 
between. Banking operations are located in the low-rise block, with public spaces such as an auditorium and art gallery in the 
link structure. 


ADDITIONAL HISTORICAL NARRATIVE 
Established by Congress in 1913, the Federal Reserve System is the nation’s quasi-public central bank. Its primary functions 
are to set monetary policy, supervise and regulate banking institutions, maintain a stable financial system, and provide financial 
services to the U.S. government, the public, and domestic and international financial institutions. Organized in 1914, the Federal 
Reserve Bank of Boston is one of 12 district banks across the country and serves the six New England states. Its first 
permanent location, an existing building at 53 State Street, was soon outgrown, and the Renaissance Revival structure at 22-42 
Recorded by: W. Frontiero and L. Smiledge Organization: BLC Date: June 2009 Continuation sheet 
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MASS. HIST. COMM. 


INVENTORY FORM B CONTINUATION SHEET Address on BLC Building Inventory Form: 


Boston CBD Survey Update 556-624 Atlantic Avenue 
Massachusetts Historical Commission Area FonnNo. 
220 Morrissey Boulevard, Boston, Massachusetts 02125 CBD BOS.1516 


Pearl Street (BOS.1938) was built for the Federal Reserve in 1920-22. The current building was constructed between 1972 and 
1974, and occupied by the bank in 1977. The site was previously occupied by commercial warehouses, and construction of this 
landmark building helped extend Boston’s financial district and revitalize the South Station area. 


Architect Hugh Stubbins (1912-2006) began teaching at Harvard in 1940, at the invitation of Walter Gropius, and soon 
established his own firm, Hugh Stubbins & Associates, in Cambridge. His prolific practice (more than 800 buildings) 
encompassed Modernist houses, academic and other institutional buildings, and commercial structures, including a number of 
prominent skyscrapers around the world. Among his best-known projects are Congress Hall (now House of World Cultures) in 
Berlin (1957), Veterans Stadium in Philadelphia (1971), the Federal Reserve Bank in Boston (1972-74), Citicorp Center in New 
York (1976-78), the Ronald Reagan Presidential Library in California (1991), and the Yokohama Landmark Tower in Japan 
(1993). Stubbins received an AIA Honor Award in 1978 for Citicorp and the AIA Firm of the Year award in 1967. The New York 
Times architecture critic Paul Goldberger has called the Federal Reserve Bank in Boston one of the city’s best modern buildings 
and a late 20% c guidebook declares it to be “a true landmark building in the modern mode conveying the power and poetry of 
high technology.” (Miller and Morgan: 78). Stubbins was also a partner in the consortium that designed the notable State 
Street Bank Building at 225-245 Franklin Street (BOS.1745). 
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INVENTORY FORM B CONTINUATION SHEET Address on BLC Building Inventory Form: 


Boston CBD Survey Update 556-624 Atlantic Avenue 
Massachusetts Historical Commission Area FormNo. 
220 Morrissey Boulevard, Boston, Massachusetts 02125 CBD BOS.1516 


National Register of Historic Places Criteria Statement Form 
Check all that apply: 


L_] Individually eligible L] Eligible only in a historic district 


L_] Contributing to a potential historic district L] Potential historic district 


Criteria: [] A [| B [] c EE] D 


Criteria Considerations: [] A CL] B [LJ C LJ D ~TJ E (J F [J G 


Statement of Significance by W. Frontiero 


In 2009, although not yet 50 years of age, the Federal Reserve Bank of Boston is significant for its associations 
with the architectural and economic renewal of downtown Boston and its waterfront in the late 20 century, and 
for its important role in the financial industry of New England. The building is an outstanding example of late 20 
century office design by a nationally-known architect, Hugh Stubbins, and maintains an iconic presence on the 
Boston waterfront. 


When it reaches 50 years of age, the property will merit National Register designation for its significance under 
criteria A and C on the local and state levels. Additional research would be necessary to demonstrate national 
level significance in the context of Stubbins’ work and the significance of this property relative to the nationwide 
building programs of the Federal Reserve during this period. At this time, more research would be necessary to 
determine whether there presently exists a sufficient body of scholarly research and evaluation of the building and 
its role in the context of the architecture and economy of the city, state, and nation for it to meet the threshold of 
exceptional significance of the national Register Criteria Consideration G, for properties less than 50 years of age. 
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225 Congress Ste 
ADDRESS 73-10% High St. COR. 197-225 Purchase St. 


NAME & Bui 
present original 


Lj 
P 


ee 


MAP No. 24/13 SUB AREA Financial 


BS 
= 
\ DATE 1968-70 Bldg. permit 10-2-68 
= y source 
Sa Pietro Belluschi & 
mas ARCHITECT Emery Roth & Sons N.Y.C. Ms ° 
= , sources 
BUTLDER A s gq, * 
source 
OWNER a 
original present 
puotocrarus * iy fy- gO 
TYPE (residential) single double row 2-fam. 3-deck tan apt. 
stores & offices. 
NO. OF STORIES (lst to cornics) thirty-two plus 
ROOF flat cupola dormers 
MATERIALS (Frame) clapboards shingles stucco aspmalt asbestos alum/vinyl 
(Other) brick Cstoneiravertine comersta iron/steel/alum. 
Marble 


BRIZS DESCRIPTION Polygonal modern office tower of steel frame construction 

with concrete fill over fluted metal deck; skin of bronze solar glass and light 

tan Italian Travertine marble. Structure distinguished by its connecting 3-sided 
window bays which rise from 3rd to top levels,and give building a corregated anpearance 
along with emphasizing its verticality. Softly rounded corners carry the eye around. 


EXTERIOR ALTERATION moderate drastic 
CONDITION geod fair poor LOT AREA 28,680 ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding; adjusts to polygonally shaped site 


formed by street pattern. Faces expressway. 


SIGNIFICANCE (cont'd on reverse) 

Structure located on fringe of Financial Dis- 
trict, and helps to extend the Financial-Retail 
area into the South Station area. Significant 
in its pioneering use of Travertine marble, . 
the architects state that it is the first time 
that this. decorative marble has been used as. 
facing for a building; ordinarily, it is for 
interior use. A total of l4oo tons of the stone 
were cut from a ouarry near Rome for this 
building. 


MEK bl yo 


INVENTORY FORM B CONTINUATION SHEET Address on BLC Building Inventory Form: 


Boston CBD Survey Update 73-103 High Street 
Massachusetts Historical Commission Area FonnNo. 
220 Morrissey Boulevard, Boston, Massachusetts 02125 CBD BOS. 1794 


EXISTING STATE REGISTER DESIGNATIONS 
DESIG CODE | DATE NAME 
none 


MAJOR CHANGES OR CORRECTIONS TO PAGE 1 BASE INFORMATION 
Assessors Parcel ID: 0304390000 

Assessors Address: 73 High Street 

Common Address: 99 High Street 


ADDITIONAL ARCHITECTURAL DESCRIPTION 

The trapezoidal building is 8 bays (along Congress St) by 9 bays (along High St), plus three canted bays at each comer. Its two- 
story high base, with a double-height ground floor, is recessed behind deep, engaged piers and is enclosed with bronzed 
curtain-wall construction with clear glass and spandrel panels. Upper floors are uniform, except for ventilation grilles at the 18t 
floor. Bay windows wrap around the building comers and give an undulating appearance to the facades. 


The main entrance to the office levels is centered on the High Street facade, and features a diagonal recess with glass doors 
and butt-glazed windows above. Sloped, fixed metal awnings are mounted above the storefront windows along Congress and 
Purchase streets. The Purchase Street elevation contains two asymmetrical loading dock bays and a service entry bay; the 
entrance to an underground parking garage is located in a projection on the south side of the building. 


ADDITIONAL HISTORICAL NARRATIVE 

The Keystone Building was constructed as headquarters for Keystone Custodian Funds, inc. a financial organization that was 
founded in 1932. Belluschi and Roth worked together on two buildings in the downtown area, 73-103 High Street (BOS.1794) 
and the Boston Company Building (BOS.1669; One Boston Place). 


Pietro Belluschi (1899-1994) was an important educator and practitioner in the modernist and regional styles of architecture. His 
career began in Portland, Oregon, in 1925, with commercial, residential, and religious buildings, including such projects as the 
Portland Art Museum, Finley Mortuary, and Equitable Building, all in Portland. From 1951 to 1965, Belluschi served as dean of 
architecture and planning at MIT, while continuing to design religious, office, academic, and cultural buildings—more than 1000 
in a 50-year career. Belluschi often collaborated with other firms, including Pier Luigi Nervi (St. Mary’s Cathedral in San 
Francisco), Eduardo Catalano (Julliard School of Music and Alice Tully Hall at Lincoln Center), Walter Gropius and Emery Roth 
and Sons (Pan American Building in NYC), and SOM (Symphony Hall in San Francisco). In Boston, Belluschi also designed the 
First Lutheran Church at Marlbourgh and Berkeley streets (1959) and 99 High Street (1968; BOS.1794). The AIA awarded 
Belluschi its Gold Medal in 1972. 


Emery Roth & Sons was established in 1938 by the eponymous architect (1871-1948), and included his sons Julian (1901-1992) 
and Richard (1904-1987). In the first half of the 20" century, Roth was renowned for his large, fashionable apartment houses 
and hotels in New York City. After World War II, the well-known and prolific firm concentrated on large corporate office towers 

as well as luxury hotels and apartment complexes. Prominent projects from this period include the Look Building, General 
Motors Building (with Edward Durrell Stone), Pan Am Building (with Walter Gropius and Pietro Belluschi), Colgate-Palmolive 
Building, Sperry Rand Building, Citigroup Center (with Hugh Stubbins & Associates), and World Trade Center (with Minoru 
Yamasaki). In Boston, Emery Roth & Sons also designed the Saltonstall Building on Cambridge St (BOS.1616) and worked on 
the New England Merchants Bank at 28 State St with Edward Larrabee Barnes (BOS.2000). 


Distinctive for its consistent, undulating fagade and its use of marble as a cladding material, the building is also prominently sited 
along the Rose Kennedy Greenway. Although designed by two very prominent architects, the Keystone Building is not 
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155 Kneeland St. COR. a> 


ADDRESS 
NAME Kneeland St. Steam Heating Plant 
present original. ——— 
HAP No, Aaatter conte SUB AREA, 
DATE 1929=30 
source 
Photo) iaghirect ES ee ee 
source 
BUILDER 
source 
OWNER Boston Edison -. 
original present 


. PHOTOGRAPHS 


TYPE .(residential) single double row  2-fam. 3-deck ° ten apt. 


POWER PLAT : 
NO. OF STORIES (1st to cornice) plus TOWERS - 


OOF FLAT -cupola dormers 


ATERIALS (Frame) shingles stucco asphalt asbestos alum/vinyl 


: clapboards 
‘ (Other) stone concrete iron/steel/alun, 


BRIEF DESCRIPTION 
Red brick 125 foot tall plant with twin 250 foot stacks. 


EXTERIOR ALTERATION moderate drastic 
_ CONDITION food) fair poor "_LOT AREA sq. feet 


NOTEWORTHY. SITE CHARACTERISTICS 


SIGNIFICANCE “(cont'd on reverse). 


Built in 1930, this highly visible twin- -~stack plant was . Boston! s first 


central steam plant. 
(Map) | ae ake A a. 


CENTRAL ARTERY/THIRD HARBOR TUNNEL PROJECT 
Updated Survey of Historic Resources 


155 Kneeland St. CBD 


Kneeland St. Steam Heating Plant 


LOCATION: 
Map Number: 24-12, 24-13 
Subarea: South Bay/Fort Point Channel Area 


Corridor: primary 


NATIONAL REGISTER STATUS 


INDIVIDUAL STATUS: DISTRICT STATUS: 
Individual NR-Listed In NR District 
Individual DOE In DOE District 
x Individual NR-Eligible / In NR-Eligible District 
as =X HY 1 vay VI t{{ he 10 —— 


Name of District: None 


BOSTON LANDMARKS COMMISSION STATUS: 
Landmark Status: None 
Survey Category: n/a 


BLC District: None 


Boston Affiliates, Inc. 
- January, 1989 


BOS. (824 


BOS .1792 


BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area CBD 


NAME G ) Operations Center 
present original 


MAP No. 24N/13E SUB AREA Financial 
DATE 1969 Bldg. permit 6-23-1969 
source 


ARCHITECT Jackson & Moreland 8 
source 


BUILDER George A. Fuller (Co. 
source 


OWNER 
original present 


pyotocrarys *26 7/2 


TYPE (residential) single double row 2-fam. 3-deck tan apt. 


nhon=residentia 


NO. OF STORIES (lst to cornices) five plus 
ROOF 


cupola dormers 


MATERIALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Other) Gric}brow stone Goncretd) iron/steel/alun. 


BRIES DESCRIPTION 


Modern brick structure with windowless facade, and recessed entry gained by 
ramyleading across facade. Purchase St. facade similar. 


EXTERIOR ALTERATION (minor) moderate drastic 
CONDITION Good) fair poor LOT AREA _ 8435 “sa. feet 
NOTEWORTHY SITE CHARACTERISTICS Building has facade on opposite street. 


SIGNIZICANCE (cont'd on reverse) 
Non-contributory. 


Dh K cleo 


OPP. Between 265 % 245 
ADDRESS T-49 High St COR. Purchase St 


BOS.RQ 


FORM A - AREA Assessor's Sheets USGS Quad \rca Letter Form Numbers in Area 
Boston South RQ See Area DataTable 
Newton 
Norwood 


Massachusetts Historical Commission 
Massachusetts Archives Facility 

220 Morrissey Boulevard 

Boston, Massachusetts 02125 


Town Boston 


Place (neighborhood or village) Hvde Park _ ~ 


Name of Area Readville . 
Present Use industrial, commercial, residential 


Construction Dates or Period 1866 to late-20th c. 


S885 Overall Condition fair to good _, 


Major Intrusions and Alterations some demolition and 


Readville Carshops, Industrial Drive: Overview recentinfill 


Acreage approx. 215 acres 
Recorded by VILA-MK.MKEUCMM 


Sketch Map Organization The Public Archaeology Laboratory. Inc. 
Please see attached 
Date (month/day/vear) July 1997 
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INVENTORY FORM CONTINUATION SHEET Community: Property Address: 
Hyde Park 


Massachusetts Historical Commission 

Massachusetts Archives Facility Area(s) Form No. 

220 Morrissey Boulevard Readville See Area Data Sheet 
Boston, Massachusetts 02125 


ARCHITECTURAL DESCRIPTION (continued) 


interdependent facilities. It is the only surviving historic railroad shop complex in the city of Boston, and 
one of several of this type of resource remaining in New England. 


Northeast of the J. Baker, Inc. Building at 65 Sprague Street (MHC 11082, 1902), the complex located 


at 50 Horne Street, Prudential Fastener (MHC 12898, late-19th c.) consists of three individual buildings 
arranged ina “C” and intersected by Horne Street. The 3-by-10-bay rectangular buildings are of brick 


masonry construction, rest on concrete foundations, with flat, built-up roofs, and are of 1- to 2-stories. 
The elevations are marked by slightly stepped-out buttresses and have aluminum flashing at the rooflines. 
The southern building contains an entrance on the southeast elevation consisting of a single-light 
replacement door. There is also a roll-up door located on this elevation. Windows are rectangular, 
aluminum, fixed-sash arranged in a combination of single and double pane. The center building features 
the main entrance in the southeast elevation and a roll-up door also located on this elevation. Window 
openings are bricked-in on the southeast and southwest elevations. The northern building contains a 
single steel door and a roll-up metal door on the southwest elevation. These buildings are in fair 
condition, and are minor examples of masonry warehouse structures. 


Further northeast, off Hyde Park Avenue is Frank Kunkel & Son Hammered Forgings (MHC 12915, 
1883) located on Wolcott Court. The building is a rectangular, 1-story, 1-by-13-bay, masonry-and-steel- 
frame building, with a gable roof. The elevations are articulated by brick piers placed between the bays. 
The main entrance is located on the west elevation and to the north of a large, metal, roll-up loading bay. 
Above this is painted “FRANK KUNKEL & SON HAMMERED FORGINGS ESTAB. 1883,” arranged 
in three lines. Windows are rectangular, aluminum, fixed-sash, single-pane openings with bay-width 
concrete sills and lintels. The south elevation of the structure has been modified to an office building 
appearance, with a metal, standing-seam shed-roof over the entrance consisting of double metal-and-glass 
doors, skylights, and replacement windows. To the south of this structure is a 1'4-story, end-gable 
building, clad in corrugated metal with an asphalt-shingle roof. An entrance is located on the south 
elevation along with a large, metal roll-up door. An additional roll-up door is located on the west 
elevation. The last two bays on the east elevation are smaller and contain a standing-seam metal roof. 
The building has been extensively modified and derives most of its remaining character and association 
from the painted FRANK KUNKEL sign. 


To the east is the Standard Oil Co. Depot Complex (after 24 Wolcott Street) (MHC 12916, early 20th 


c.). The complex consists of six rectangular and masonry-and-steel-frame buildings on the north side of 
Wolcott Street. The main building, at the southwest corner of the site, is a 2-story, 3-by-3-bay building 
with a 1-story, shed-roof ell to the west. The main entrance is on the facade (E) and contains a massive 
concrete sill and lintel over bay-width doors. Above the entrance is a beam for a block-and-tackle hoist 
extending from the second floor with the opening boarded up. Windows are rectangular, 3/3 double-hung 
sash in segmental-arch openings with concrete sills. “STANDARD OIL CO.” is painted on the south 
elevation. The second building in the complex, to the east, is a rectangular, 6-by-3-bay structure. A 
stepped brick parapet runs above the roofline. The main entrance is located in a shed-roof porch in the 
south bay of the west elevation. Three paneled roll-up doors are located in the three north bays of the 
west elevation. Windows are 6/6 double-hung sash, with concrete sills and lintels. A brick chimney is 
located at the west elevation. The third building, at the northeast corner, is a 4-by-1-bay building of 
timber-frame construction with a high concrete foundation with heavy piers, sheathed in ribbed metal, 
with a south-sloping shed roof. A brick chimney and service door are located on the east elevation. To 


continuation sheet 4 


BOS.RQ 


INVENTORY FORM CONTINUATION SHEET Community: Property Address: 
Hyde Park 

Massachusetts Historical Commission 

Massachusetts Archives Facility Area(s) Form No. 

220 Morrissey Boulevard Readville See Area Data Sheet 


Boston, Massachusetts 02125 


ARCHITECTURAL DESCRIPTION (continued) 


the east of this building is a 1-story, concrete-block, shed-roof ell. The fourth building is located in the 
northern half of the complex. It is a brick, 3-by-2-bay, 1-story building. The main entrance is located 
in a larger central bay of the facade (S). The windows contain concrete lintels. A number “4” is painted 
on the facade. The fifth building is a smaller, end-gable, brick building with corbeled returns on the 
south elevation, located east of the fourth. The west elevation features a tall window with a concrete 
lintel above. The building has the number “5” painted on the lintel above the door. The sixth building 
is a 1-story, shed-roof, timber-frame building, with a stone foundation, at the northwest corner. Sheathed 
in ribbed metal, it is in very poor condition. Taken individually these are small, unremarkable examples 
of brick industrial buildings. Together, however, they comprise an unusual, intact example of an early- 
20th century urban industrial petroleum depot. 


Continuing further north is the E.C. Morris Safe Co. Building at 1693-1715 Hyde Park Avenue (MHC 
10984, 1893). The building contains two components connected by a party wall. The south section, 


Worth Filing and Storage Specialists, is a rectangular, 15-by-12-bay, masonry building with a flat roof. 
There are two loading docks with paired, metal roll-up doors on the east elevation. The segmental-arch 
window openings have been bricked in on all elevations and contain concrete sills. The section is 
relatively unremarkable, except for a 2-story, square tower at the southwest corner of the building. The 
Orleans Packing and Shipping section is rectangular with 14 bays. A 10-by-5-bay extension is located 
at the northwest corner. The main entrance contains a single-light, wood-frame door in the east elevation 
of the northwest addition. Rectangular window openings in this section contain steel, multi-pane sash 
on the north elevation, and have been bricked over on the east elevation. The west elevation contains a 
raised concrete rail dock with deep bracketed awnings. This sprawling multi-component building is in 
fair condition and is a typical example of a late nineteenth-century brick industrial building, with details 
such as window shape, brick trim, and eaves similar to other buildings in the area. 


North of this building, the Boston Woodworks Building at 1666 Hyde Park Avenue (MHC 12905, ca. 
1950), is a rectangular, 2-story, steel-frame building, resting on a stone foundation with corrugated-metal 
siding, resting on a stone foundation. The building comprises three Quonset huts joined lengthwise, with 
their widths to the street. There are two entrances, the first is centered in the facade (W) and consists 
of a single door with simple surrounds reached by concrete steps. The second entrance is located in the 
south bay of the west elevation. There is a loading bay located on each outside bay consisting of a raised 
truck dock with roll-up, panel doors. There is a small roll-up door in the east bay of the north elevation 
and another roll-up in a shed-roof addition at the east end of the north elevation. This building is in good 
condition, and is an unusual example of a Quonset hut used for an industrial function. The triple-arch, 
siamesed-roof construction is highly unusual. 


Continuing north, Royal Finishing at 1667 Hyde Park Avenue (MHC 12906, mid-to-late 20th c.), is a 


building consisting of three distinct components, resting on concrete foundations, with flat, built-up roofs. 
The primary structure, located along Hyde Park Avenue is a 2-story, 3-by-5 bay, masonry-and-steel- 
frame building. The central section is a low, 1-story, 9-bay-long building, clad in corrugated metal with 
brick and concrete-block shed additions to the north. The western block is a high, corrugated-metal-clad 
building with bands of multi-pane windows along the roofline, similar to the addition at Metropolitan 
Motors/Hyde Park Truck Repair at 1661 Hyde Park Avenue (MHC 12904, mid-to-late 20th c.). The 
main entrance, centered on the east elevation, is reached by concrete steps. A loading dock with a wood- 
paneled, roll-up door is located in the north bay of the east elevation. One metal roll-up door is recessed 
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HISTORICAL NARRATIVE (continued) 


In the late 1840s industrial activity increased, and according to the state census in 1845, mills in the area 
produced cotton cloth, woolen products, starch, chemical preparations, chronometers, cordage, and 
confectionary. Until it burned in 1855, the Dorchester Cotton and Iron Co.’s (1811) cotton mill was the 
town’s largest manufacturer. In 1865, by benefiting from wartime contracts, the Hyde Park Woolen 
Co.’s (1862) mill became the area’s largest employer. The surge in manufacturing activities of the textile 
industry, especially the Dedham Manufacturing Co. were responsible for the incorporation of Hyde Park 
as a separate town in 1868 (MHC 1980:10). Gradually, during the late-19th century, a switch from 
textile to other industrial concerns occurred in Hyde Park. Industrial activity along the Neponset River 
continued to expand during the late 19th century in Readville due in large part to the railroad maintenance 


facilities of the Readville Car Shops (MHC 11076; 11082; 12907-16, 1902). 


The original Dedham Cotton Manufacturing Co.’s mill (no longer extant) was built on the fifth and last 
water power privilege granted on Mother Brook and the only privilege located in Readville. The original 
company was begun in 1815 by Samuel Dexter, a Dedham lawyer who also served as a Congressman and 
Secretary of War in John Adams’ administration. For the first five years, the company operated as a 
cottage industry, employing workers to weave cloth out of their homes. However by 1820, the factory 
system went into effect when 30 female workers were brought from Maine to staff this first mill. The 
mill was purchased by James Read sometime before 1847. Read, a member of the Boston firm Read and 
Chadwick, already owned the next mill upstream, the Norfolk Manufacturing Co. along with Taft’s 
brother, Ezra. Read became the largest stockholder in the Dedham Cotton Manufacturing Co., and in 
1847 the Dedham Low Plains school district voted to rename itself “Readville” in Read’s honor. The 
mill closed briefly during the Civil War due to cotton shortages. After the war it was reopened and the 
earliest building now on the property, a steam-powered mill, was added in 1866. The mill continued 
under different owners in the manufacturing of cotton cloth, and in 1922 began processing wool. By the 
1950s the mill was used for non-textile purposes, and the early-19th century portion of the mill burned 
in the 1960s (Stott 1983 [The Dedham Cotton Manufacturing Co.]). The mill has been converted to 
apartments owned by the Mother Brook Trust. 


In 1855, Readville became a railroad junction with the connection of the Midland Railroad (1850) and 
the Boston and Providence Railroad (1835). Railroad activity spawned further suburban development, 
and increased industrial and railroad-related activities in Readville (MHC 1980:9). In the 1890s, the New 
York, New Haven and Hartford Railroad, which had consisted of many smaller local lines with 
maintenance performed at scattered locations, decided to concentrate all maintenance activity in one 
central location for greater economy and convenience. The Readville shops site, nine miles from Boston, 
was chosen for its location in an angular parcel within the tracks of the main line and the Dedham Branch. 


Plans for the car shops called for the efficient movement of material through the site. This was 
accomplished through such machinery as a transfer table to move cars between the 10 parallel tracks 
servicing the Paint and Erecting Shops. The surrounding blacksmith, truck and cabinet shops were linked 
by an electric trolley transporting products and materials through the site. The 70-acre site could service 
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HISTORICAL NARRATIVE (continued) 


machine department (1879) are no longer extant. The earliest part of the present complex was a machine 
shop constructed in 1881. The business was expanded in 1899-1901 when two, 3-story additions were 
constructed. In 1906 an author remarked “the company’s fame is worldwide on their special machines 
for the use of sugar refiners, rubber and leather manufacturers and other industries.” The company 
closed in 1957 (Stott 1983 [American Tool & Machine Company]). Since that time the complex has 
continued to be used for warehousing and manufacturing, with ACME Industrial Equipment Co. the 
present tenant. 


Another metalworking industry located in Hyde Park was Frank Kunkel & Son Hammered Forgings on 
Wolcott Court (MHC 12915, 1883) established in the town in 1883. 


In 1874, two years after American Tool & Machine Co.(MHC 10981, 1881) constructed its foundry, 


John T. Robinson and Charles Spring began manufacturing paper box machinery. . The present location, 
the John T. Robinson & Co. Complex at 1476 River Street (MHC 11073, 1888) was not begun until 1888 
when the business, relocated from Cleary Square to Hyde Park and the oldest building of the present 
complex, a machine shop, was completed. The building expanded about 1900 when an ell along 
Reservation Road was constructed. The business was in operation until about 1978. The Sterling 
Corrugated Box Co., Inc. was a similar company to locate in Hyde Park, closer to the Readville Car 


Shops (MHC 11076; 11082; 12907-16, 1902), most likely to take advantage of the site’s close proximity 
to rail lines. 


In the 1890s industrial firms continued to leave Boston and relocate to Hyde Park. Among these firms 
was the E. C. Morris Safe Company at 1693-1715 Hyde Park Avenue (MHC 10984, 1893) and the 
former G. W. Stafford Company at 1679-1683 Hyde Park Avenue (no longer extant), which needed more 
space to accommodate its growing operation and chose Hyde Park because of its proximity to railroad 
lines. Head of the G.W. Stafford Company at the time, and instrumental in its decision to relocate was 
Robert Bleakie, also head of the Hyde Park Woolen Mills (no longer extant). It was reported just after 
construction, that the plant was the largest and most complete safe plant ever built, and the only 
completely electrified plant of its type. The plant closed in 1896 and was reopened as what was 
ultimately known as the George W. Stafford Company, an automatic loom manufacturing concern. In 
1911 another building was added to the site, a foundry designed by Providence architect C.R. Makepeace. 
The building continued to be used for this purpose until 1931 when it was divided into smaller spaces for 
manufacturing and warehouse purposes. At the present the building is used by Orleans Packing and 
Distributing (Stott 1983 [E. C. Morris Safe Company/G. W. Stafford Company]). 


Support industries also prospered in Hyde Park which supplied oils and lubricants for machine shops, 
cranes, rail car bearings, and other machinery in the area. An example of this is the Standard Oil 


Company Depot Complex (after 24 Wolcott Street) (MHC 12916, early 20th c.). 


The year 1903 marked the climax of industrial expansion in the Readville area, and suburban expansion 
from Boston fostered continued residential development. During that year the B. F. Sturtevant Blower 
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Massachusetts Historical Commission 
Massachusetts Archives Facility 
220 Morrissey Boulevard 
Boston, Massachusetts 02125 
Town Boston 


Photograph 


Place (neighborhood or village) South End 


Name of Area South End 


Present Use industrial, residential, and commercial 


a 


a 
2 Construction Dates or Period 1875-ca. 1920 


_§ Overall Condition _ fair to good 


if Teas a Major Intrusions and Alterations some demolition and 
bb GE eee EEE 
f ' z = : ; 
™ infill 
560 Harrison Avenue (BOS. 1478) Acreage ____approximately 83 acres _ 
Recorded by VHA, MK, MKH, CMM 
Organization The Public Archaeology Laboratory, Inc. 


Date (month/day/year) Tuly 1997 ____ 


Sketch Map 


BOS.RK 


AREA FORM 
ARCHITECTURAL DESCRIPTION _X_ see continuation sheet 


The South End Industrial Area comprises approximately 83 acres located south of Chinatown and the Massachusetts 
Turnpike Extension, south of downtown Boston. The roughly L-shaped area is bounded on the east by Albany 
Street, on the north by Herald Street, to the west by Shawmut Street and Harrison Avenue, and to the south by 
Union Park Street. Located north of the Lower Roxbury Area (MHC RS). The area includes 20 buildings, most 
of which can be described as masonry-clad, multi-story, rectangular factory, machine-shop, and warehouse 
buildings with flat-roofs, regular fenestration patterns, brick and granite trim. The first floors typically contain 
heavy granite and iron structural members allowing wide bays for display of merchandise and movement of raw 
materials and finished products through the building. Historically, the main industries of the area included furniture 
making, with pianos a specialty. The area also includes a significant early electrical generating station, the former 
Boston Elevated Railway Co. Central Power Station at 540A Harrison Avenue (MHC 1477, 1892). Most structures 
are in fair to good condition, and the area benefits from significant adaptive reuse as well as mixed use of its 
industrial structures. The following descriptions begin at the north end of Harrison Avenue, proceed south to Union 
Park Avenue, return north along Albany Street, and end on Shawmut Street. 


Beginning at the north-most building on Harrison Avenue, the James L. Jenks Building at 434 Harrison Avenue 
(MHC 1472, ca. 1880) is a 5-story, trapezoidal, 3-by-9-bay, flat-roof, brick masonry building. The facade is 
articulated by rounded comers and full-height brick piers with stone bases and capitals. The main entrance is 
located in the north bay of the facade (W) and consists of a round brick arch containing two wood-panel doors 
separated by a wood panel under a multi-light arched transom. Additional entrances are located on the facade 
consisting of single, 


HISTORICAL NARRATIVE _X. see continuation sheet 


Boston’s readily available coastal access provided the source of its early commercial growth. In the 18th century, 
the old South End, the area west of Congress Street referred to now as the Leather District, consisted of fields, 
gardens, and large houses (Stott 1983 [Boston Proper]). As the shoreline advanced due to filling, industries 
followed in its path. In 1842, the area east of Harrison Avenue contained port facilities (Sampson, Davenport and 
Co. 1848). By 1852, the southern portion of Albany Street had been constructed, and both Albany Street and 
Harrison Avenue had waterfront access along their lengths (McIntyre 1852). Because of continued eastward filling 
in South Bay, Albany Street replaced Harrison Avenue as the waterfront thoroughfare by 1866, and dock facilities 
were located on the east side of the street (Sampson, Davenport and Co. 1866). As the 19th century continued, the 
shoreline moved further away from Albany Street, although the area retained port facilities. Filling continued into 
the 20th century, and by the 1950s, with the construction of the Southeast Expressway, all that remained of South 
Bay was a narrow channel draining the Roxbury Canal (Office of Public Archaeology 1989:196) 


The majority of the present-day South End was developed in mid-to-late 19th century, beginning in the 1850s as 
part of real estate speculation on the newly-filled land auctioned off by the city. Then known as the “New South 
End,” it was envisioned as a middle- and upper-middle-class neighborhood by its founders. However, the industrial 
activity on the southern and eastern boundaries attracted more laborers than Boston professionals (BRA n.d. 
[Background and Overview of Boston's South End]). Early development concentrated along Washington Street and 
remnants can be seen in the London-Style residential buildings along Union Park Street (MHC 1980:2). Further 
impetus for the development of the South End came in the 1860s with the construction of Boston City Hospital 
south of the area’s boundaries along Albany Street in 1864. Most of Boston’s industrial development in the last 
BIBLIOGRAPHY and/or REFERENCES -X. see continuation sheet 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Arsa OBD 


ADDRESS 245 S ummer St. COR. Dorchester Ave. 


NAME Stone & Webster Building 
present original 


MAP No. D4N/136 SUB AREA Wholessle 
DATE 1973 permit 5-13-1973 


source 


ARCHITECT Welton Becket & Assoce, N.Y.C. permit 


sourcs 


WRT snartins Gonatcontiom Ga dare t 


source 
BRA 


OWNER Cabot, Cabot & Forbes Co. 
origina present 


pmorocaaras “3y2/s-go 


TYPE (residential) single double row 2-fam. 3-deck tan apt. 
ee ee ee ee, 


NO. OF STORIES (lst to cornices) fourteen plus 
ROOF flat cupola dormers 
MATERTALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 

(Other) brick stone concreteC iron/steel/ alum 
BRIEF DESCRIPTION 


International style steel frame office block with metal and glass skin. Pedestrian 
level recessed behind piers, and upper levels present sheer facadee Continuous 
fenestration creates ribbon effect across facades. 


EXTERIOR ALTERATION moderate drastic 
CONDITION(good ) faiz poor LOT AREA ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding structure faces new Federal Reserve 


B Buildi and j 1 j j Cg 


SIGNIFICANCE (cont'd on reverse) 

Like the new Federal Reserve Bank Building, 
the Stone and Webster Building has effectively 
extended the financial area into the South ~ 
Station areas Because of its relatively low | 
profile and uncomplicated facades, it presents 
a non-competing backdrop for the monumental, 
Classical Revivel South Station Headhouse. 


Welton Becket and Assoc., a New York based 
firm, also designed the new Blue Cross/Blue 


BOSTON LANDMARKS COMMISSION Building Information Form Tor Yo. Arsa__ OBD 


ADDRESS 25-35 Dorchester COR. 
NAME _U.S.P.0. S outh Postal Annex & Addition 


present origusal 
MAP No. 24N/13E SUB AREA Wholesale 
DATE i+3 j ae 
sourcs 


ARCSTTECT Addition: Pederson & Tilney - permit: 


sourcs 
BUILDER Addition: McCloskey-Lease11 " 
scuscs 
OWNER 
Orzginal present 


egotocaarus 34/6, #34°/1-80 : 


tise (zesidential) siszle double cow 2-fam wdec apt. 


Gon=residential) U.S. Post Office a 
NO. CE STCRIES (1st to cornice) 4 4 3 plus basement, 


ROOF flat cupola dormers 


MATERTALS (Frame) clapooazds singles stucco asphaly asbestss alun/vinyl 
(Geser) Genes stone Genesee Cisve/s2eel/@. 


BRIST DESCRISTION 2 part structure. Original building rectangular, metal-clad box, 

grey in color, with horizontal white banding. Two, vertically parallel rows of aluminum 
ventilator ducts on facade. Yellow metal railing at roof, Addition is red brick & concrete 
box; concrete above-grade basement features entry bays recessed into facade. Horizontal 


concrete bands over lst & 2nd levels. 


EXTERIOR ALTERATION Cease acderata drastic 
CNDITIONGeed faz poor LOT AREA sq. faec 


NOTE*ORTSY SITE CSARACTERISTICS extends along Fort Point Channel 


SIGNTESTCaNCE (cone'd oa severse) 
Structures do not contribute architecturally to 
surrounding arede 


There is no permit available for the original structure. 
It was probably constructed in the 1950s. 


US POSTAL SERVICE 


Historic, Architectural & Archeological Significance Survey 


1. General Information 2ay 


a. Facility Name b Historic/Oryginal Name 
United States Post Office United States Post Office 


c. Finance/Subloc. No. d. Stre Size (Sg. Ft.) e. Lot, Block 
103,840 square feet 


Lot 5365, Block 5 
f_ Property Address (Include county & 21h code) 2, Building Size (Sg. Ft.) h. Building Size (Dimensions 
General Mail Facility 103,840 square feet 590'-0"x176'-1 3/8" 
25 Dorchester Avenue (Suffolk County) \_ Is Building Open to Public? 
Boston, Ma, 02205 - South Postal Annex Yes ,0F 


j. Address of Office with Building Records (Name and address of field k. Original Use of the Building 
office, region, etc. with official file) Post Office ’ 
1. Present Use 
Post Office 


U.S. Postal Service 
2. Property Appearance 


10S0 Waltham St., Lexington, Ma. 02173 


a. Description of General Ares (Deseribe netwhborhood, historic district, land use & direct or indirect effect upon other building of historic interest. 
If more space is needed, atiach additional sheets.) 


The General Mail Facility is located in a very diverse area of the City of Boston. Within 
the general vicinity are office buildings, warehouse buildings, retail facilities, banking, 
a major transportation center and the Fort Point Channel. The channel is an historic area 


being the site of the Boston Tea Party. Across the channel are other warehouses and retail 
units and the recently conceived Children's Museum which is an excellent example of 
adaptive reuse. 


b. General Condition of Property (Site and Building) 
The site on which this Postal Facility is located is totally covered with the building. 
Dorchester Avenue which runs along the East side (front) of the site has been taken for use 
by the Postal Department. Therefore, there is no substantial landscaping area. But on the 
North side of the site between the building and the Stone and Webster offices, some unused 
land does exist that could perhaps be planted, paved, and utilized. The property is well 
maintained and is in very good condition. : 


c. Description of Building Maternal (Roofs, walls, foundation, interior Jeatures, flaor and ceiling, etc.) 
The renovated General Mail Facility now has a aluminum panel skin. At the entrance on the 
first floor the East facade has floor to ceiling glass and the North wall consists of a cor- 
rugated metal panel in a half arch configuration with a vaulted skylight cutting through at 
the two o'clock positicn. The majority of the aluminum panel is a dark bronze and there cre 
horizontal bands of varying widths at different levels around the building. At four loca- 
tions along the East elevation, there are protrusions through the skin that appear to be 
vents for the work areas. At the fourth floor level are the only windows that remain in the¥** 


d. Description of Floorplan (A tach drawings tf available_} SEE ATTACHED PLAN 


***rehabilitated structure. They are paired, in most instances, and are shaped to resemble 
port holes. The West facade for the most part is concealed from view by train tracks and 

canopies. The lobby is done in the same style as the exterior. The floor is 1" x 1" cerami 
tile and the base is painted steel plate. The walls are dark bronze aluminum panels to match 
the exterior, Signage in the lobby is very well executed. White lettering on blue aluminum 
panels hang over both the self-serve and service counters. The service counters and writing 
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¢, Description of unusual or unique subterranean features (Aasemens, tunnels, vaults, shelters, etc.) 


Partial basement. 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area CBD 


31-5 High St. 
ADDRESS 172-180 Federal COR. 265-271 Purchase St. 


NAME Weld Building [ — 
present origina 


MAP No. o4N/13E SUB AREA Financia] 
DATE 

sources 
ARCHITECT __ : : 


- 1987 rooftop addition: > August Associates, Architect 
BUILDER Norcross Brothers * Ce bros Management, bld. 
source re 


OWNER Weld Estate 
origina present 


HoTocRapEs (44/5 | +4/%-so 


double row 2-fam. J3-deck ten apt. 


TYPE, (res idential) single 


NO. OF STORIES (lst to cornice) plus 


ROOF cupola dormers 


MATERIALS (Frame) clapboands shingles stucco asphalt asbestos alum/viayl 
(Other) Grickyrange @tone) limestone concrete iron/steel/alum. 

6x9x14 bay Classical Revival commercial building, featuring central 
BRIEF DESCRIPTION entry with polished granite Doric columns set in antis within granite 
enframement, supporting entablature with console brackets & surmounting wrought iron 
balustrade. 2nd level of stone, ornamented with round medallions & pendant swags flank- 
ing double windows at outer corners. Upper levels feature flanking 3-bay projecting 
pavillions with stone window enframements & projecting keystones. Central section has 
paired windows separated by projecting brick piers supporting stone entablature with 
EXTERIOR ALTERATION (@inor) moderate drastic modillioned cormice. 


storefronts , 
CONDITION (good fair poor LOT AREA 10,094 sq. feet 
NOTEWORTHY SITE CHARACTERISTICS Located at end of block, its 3 facades formall 


finished, all in similar fashion. Faces small landscaped brick plaza & 
F T Bui 


SIGNIFICANCE (cont'd on reverse) 


Structure architecturally significant as work of 
major Boston architectural firm, as well as being 
handsome example of turn of the century Classical 
Revival style office building, and as being one of 
few remaining early structures in an otherwise much 
modified area. 


George F. Shepley (1860-1903), Charles H. Rutan 
1851-1914), & Charles’ A. Coolidge (1858-1936), all 


partnership serving as successor firm after his _ 


toe mo Ve ae trained in the office of H.H. Richardson, their 
Cnn’ a ae 


PLU 
Muk t&\yo 


CENTRAL ARTERY/THIRD HARBOR TUNNEL PROJECT 
Updated Survey of Historic Resources 


172-180 Federal St. CBD 
Weld Building 


LOCATION: 
Map Number: 24-13 
Subarea: Central Area 


Corridor: primary 


NATIONAL REGISTER STATUS 


INDIVIDUAL STATUS: DISTRICT STATUS: 
Individual NR-Listed In NR District 
Individual DOE In DOE District 
X = Individual NR-Eligible In NR-Eligible District 
——  AbHeMMived Way, WMHe 4/18/70 — 


Name of District: None 


BOSTON LANDMARKS COMMISSION STATUS: 
Landmark Status: None 
Survey Category: 3 


BLC District: None 


Boston Affiliates, Inc. 
January, 1989 


BUS. (7122 


Historic Architectural Resources Technical Report 


Attachment BB Inventory of Historic and Archaeological Assets of 
the Commonwealth Area Form for Properties 
Previously Not Surveyed 


Attachment BB includes copies of Inventory of Historic and Archaeological Assets of the Commonwealth 
forms (excerpted) for properties not previously surveyed. 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


FORM A - AREA Assessor’s Sheets USGS Quad Area Letter Form Numbers in Area 
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MASSACHUSETTS ARCHIVES BUILDING 
220 MORRISSEY BOULEVARD 
BOSTON, MASSACHUSETTS 02125 


Photograph Town/City: | Boston 
Place (neighborhood or village): Fort Point Channel 


Name of Area: Gillette Complex 


Present Use: Manufacturing 


Construction Dates or Period: Circa 1910 — 2000 


Overall Condition: | Good 
Major Intrusions and Alterations: None 


Acreage: Approximately 37 


Recorded by: Brian Lever 


Organization: Epsilon Associates, Inc. 
Date (month/year): April 2014 
Locus Map 


See continuation sheet 


Xx] see continuation sheet 


4/11 Follow Massachusetts Historical Commission Survey Manual instructions for completing this form. 
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[x] Recommended for listing in the National Register of Historic Places. 
If checked, you must attach a completed National Register Criteria Statement form. 


Use as much space as necessary to complete the following entries, allowing text to flow onto additional continuation sheets. 


ARCHITECTURAL DESCRIPTION 


Describe architectural, structural and landscape features and evaluate in terms of other areas within the community. 


The Gillette Complex totals approximately 37 acres in the Fort Point neighborhood of Boston. It is bounded on the 
northeast by Necco Street and Necco Court, on the southeast by A Street, on the southwest by West Second Street and 
the northwest by Dorchester Avenue and the Fort Point Channel. The surrounding neighborhood is a mix of commercial 
and light industrial properties largely consisting of multi-story masonry buildings with some mixed-use buildings having 
residential units on their upper stories. Also in the immediate area, but in smaller numbers are some multi-story wood 
frame and masonry multi-family residences. 


The Gillette Complex consists of 17 parcels of land with 20 buildings that are freestanding, attached, or semidetached 
with connecting passageways. As well as the buildings, the property also has large parking lots, landscaped areas, and 
the Binford Street Park along the Fort Point Channel. The tree-lined harborwalk also runs along the property at the 
shoreline of the Fort Point Channel and tree-lined areas are also seen on a portion of A Street, Necco Street, and 
Dorchester Avenue. The property is accessed from the surrounding streets as well as an interior street network including 
Mt. Washington Avenue, Granite Street, Binford Street, Baldwin Street, Baldwin Place, and Richards Street, where there 
are loading docks as well as tractor trailer storage. 


At the time of Gillette’s first occupying the property, the Fort Point Channel ended further south within the present parking 
lot to the north of Building 12. By 1938, a park with baseball diamond was located adjacent the Channel north of Building 
1 and by 1955 a portion of this area was converted into a parking lot. The southernmost section of the Channel was filled 
in by 1969 and the new area used as parking lot. As Gillette’s operations expanded the complex grew, first east and west 
along West Second Street and then northward taking over property that was previously used by the Domino Sugar 
Refinery and the New England Confectionary Company (NECCO) including Building 19 (MHC# 15353) and Building 20 
(MHC# 15354) which are listed on the National Register of Historic Places as part of the Fort Point Channel Historic 
District. 


In the 1990s the complex’s landscape was changed dramatically with the construction of the I-90 tunnel under Fort Point 
Channel. The Gillette Complex had used since 1926 an intake structure at the shoreline of the Channel to provide 
seawater into the manufacturing plant for the purpose of cooling equipment. The intake structure was removed and the 
parking lot north of Buildings 14, 16, and 17 was excavated for the construction of the tunnel. When the tunnel was 
completed, the parking lots were restored and a new intake structure (Building 18) was constructed along with the Binford 
Street Park and the Harborwalk. 


Please note: for the purposes of architectural descriptions buildings have been labeled by numbers according to the 
included locus map. The Gillette Company used letter designations to refer to buildings within its complex and those 
designations are not available at the time of documentation. To avoid confusion with Gillette designations, number 
designations are used to describe buildings in the complex. 


Building 1 built in 1923 rises nine stories from a granite block foundation to a flat roof and is five by three bays. The 
building has a roughly rectangular footprint and is attached to Building 2 on the east elevation and has matching details 
and features to it with the exception of the ninth story, entrances on West Second Street, and lacking a parapet. The 
ninth story (a later addition) is set back from the eave. The brick and concrete exterior features multi light replacement 
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aluminum windows some of which have been infilled with louvers and vents as well as vertically laid brick lintels and 
concrete sills. Brick columns separate sets of windows and concrete cornices separate the first two stories and the eighth 
story, wrapping around the building. At the rear (northeast elevation) are large brick columns with recessed brick panels 
and a recent single-story seven by four bay glass and metal-clad addition serving as the employee gym. The building 
features an entrance on Dorchester Avenue with concrete steps and pipe rails leading to a set of steel double doors with a 
steel panel above. 


Building 2 built in 1918 rises eight stories from a granite block foundation to a flat roof and is ten by three bays. The 
building has a rectangular footprint and is attached to Building 1 on the west elevation with matching details and features 
except lacking a ninth story and having a parapet as well as entrances on West Second Street. The building is also 
attached to Building 3 on the north elevation with an open rectangular courtyard between them. The brick and concrete 
exterior features multi-light replacement aluminum windows, some of which have been infilled with louvers and vents, as 
well as vertically laid and jack arch brick lintels and concrete sills. Brick columns separate sets of windows and concrete 
cornices separate the first two stories and the eighth story wrapping around the building. A brick and concrete parapet 
runs east from the main entrance along the roof edge. The building has two entrances on West Second Street, the main 
entrance with its projecting brickwork features a set of replacement steel double doors flanked by recessed concrete 
panels with a recessed concrete panel above the door with “1918” inscribed in it, below a four light replacement aluminum 
transom and a pair of concrete brackets supporting concrete entablature. A second entrance east of the main entrance is 
recessed and features a pair of replacement steel double doors. 


Building 3 built in 1926 rises eight stories to a flat roof and is ten by six bays with a roughly rectangular footprint. The 
building is attached to Building 2 at two locations at the east and west ends of the south elevation with an open 
rectangular courtyard between them and also abuts Buildings 1, 5, and 12. The building is similarly detailed to Building 2 
with a brick and concrete exterior featuring multi-light replacement aluminum windows some of which have been infilled 
with louvers and vents, brick columns separating sets of windows, and concrete cornices separating the first two stories 
and the eighth story wrapping around the building. A brick and concrete parapet wraps around the rooftop. Located atop 
the connections to Building 2 are brick clad hip roofed rooftop entrances. A recent glass enclosed two-story, one by ten 
bay addition with a curving north elevation is at the rear of the building connecting to Building 12. 


Building 4 built circa 1910 rises six stories from a brick foundation to a flat roof and is five by four bays with a rectangular 
footprint. The building is connected to Building 2 with a six-story corrugated metal clad addition that also serves as a 
loading dock off of the west elevation. The building also abuts Building 6 on the east elevation and Building 5 on the north 
elevation. The brick and granite exterior features multi light replacement aluminum windows some of which have been 
infilled with louvers and vents as well as vertically laid brick lintels and granite sills. Brick columns separate sets of 
windows and a brick parapet wraps around portions of the roof. There are two entrances to West Second Street, one has 
been infilled with brick and the other has a set of steel double doors with a four light aluminum transom above. 


Building 5 built circa 1910 rises five stories from to a flat roof and is approximately 10 by 12 bays with a rectangular 
footprint. The building is obscured from view by abutting Buildings 3, 4, and 7 as well as connector additions to buildings 
12 and 13 at the rear. The building features a brick exterior and singular window openings. 


Building 6 built 1917 rises six stories from a concrete foundation to a flat roof and is five by eight bays with a rectangular 
footprint. The building abuts Building 7 on the north elevation, Building 8 on the east elevation and Building 4 on the west 
elevation. The brick, concrete, and granite exterior features multi light replacement aluminum windows, some of which 
have been infilled with louvers and vents as well as concrete lintels and granite sills. Concrete columns separate sets of 
windows and a band of concrete runs across the front (south) elevation. There are two entrances to West Second Street, 
one has a roll-up steel overhead door and the other has a set of steel double doors with a four light aluminum transom 
above. 
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Building 7 built circa 1910 rises five stories from to a flat roof and is approximately 10 by 12 bays with a rectangular 
footprint. The building is obscured from view by abutting Buildings 9, 6, and 5 as well as connector addition to buildings 
12 and 13 at the rear. The building features a brick exterior and singular window openings. 


Building 8 built in 1926 rises one-story to a flat roof and is approximately nine by four bays with a rectangular footprint. 
The building abuts Building 6 on the west elevation and Building nine on the north elevation with an entry court and 
loading area off of the east elevation. The building features a brick exterior and tripartite aluminum replacement windows 
with concrete sills separated by brick columns. The building has one former entrance on West Second Street that has 
been infilled with brick with an adjacent single aluminum replacement window and another entrance off of the east 
elevation with a pair of steel replacement double doors and a concrete landing. 


Building 9 built in 1926 rises nine stories to a flat roof and is seven by four bays with an “L” shaped footprint. The building 
abuts Building 10 on the west elevation, Building 8 on the south elevation, Building 6 on the east elevation, and Building 
14 on the north elevation. The brick, metal panel, and concrete exterior features multi light replacement windows with 
concrete columns separating windows and horizontal bands of concrete delineating floors. The roof features the terminus 
of a stairtower as well as a small penthouse. 


Building 10 built circa 1985 rises two stories from a concrete foundation to a flat roof. The main block is five by seven 
bays with a roughly rectangular footprint and a two-story, three by three bay wing off of the west elevation connecting to 
Building 9. The building also abuts Building 11 on the north elevation. The brick exterior features an overhanging second 
story, sets of five single pane aluminum windows and bands of horizontal granite panels wrapping around the building. 
The roof features a penthouse at the northern end of the building. The building has one entrance directly onto West 
Second Street with a single steel door accessed by a concrete ramp. Another person entrance is adjacent the loading 
dock off of the east elevation with a glass door with flanking sidelights and a transom above, this area is accessed off of 
West Second Street via an entry court and parking area. The building also has a single steel door entrance off of A 
Street. 


Building 11 built circa 1969 and 2000 rises two stories from a concrete foundation to a flat roof. The approximately seven 
by 13 bay building has a rectangular footprint and is substantially altered from its initial construction. The building abuts 
Building 10 on the south elevation and Building 14 on the west elevation. The brick and concrete exterior is similar to 
Building 10 on a portion the east elevation, which changes in style from primarily brick for roughly 1/3 of the elevation to 
brick and concrete for the remaining 2/3’s of the elevation. The brick and concrete sections are similar to Gillette 
Building’s 6 and 9 with concrete columns separating sets of windows along the east and north elevations. A concrete 
watertable and a band of concrete at the roofline also wrap around a portion of the building. 


Building 12 built in 1928 rises five stories to a flat roof with a rectangular footprint and has been substantially modified 
over its history with subsequent additions. The building is also obscured by the abutting buildings and additions. The 
building abuts Buildings 13 and 14 on the east elevation and Buildings 3 and 5 on the south elevation. The present five- 
story building is approximately 170 feet long by 130 feet wide. The building has a mixture of metal cladding on later 
shorter additions surrounding the original five-story building with a brick exterior. The flat roof features a skylight. In 
approximately 1960, a two-story addition off of the south elevation and a three-story addition off of the west elevation were 
constructed and in approximately 1970, a four-story addition off of the north elevation was constructed with the present 
smokestack. 


Building 13 was built in 1914 with a main block that rises six stories to a flat roof and is approximately seven by six bays 
with a roughly rectangular footprint. The northeast corner of the building is clipped at an angle giving the building a 
slightly irregular footprint. The building is obscured from view by abutting Buildings 7, 12, and 14 as well as subsequent 
additions. The brick exterior features singular and paired window openings separated by brick columns. A brick chimney 
is located on the east elevation and two rooftop penthouses are located at the northern end of the roof. In approximately 
1960, a two-story addition was added off of the south elevation connecting the building to Building 7. 
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Building 14 was built from 1961 through 1963 and rises two stories to a flat roof and measures approximately 1000 feet 
long and 200 feet wide. The brick building has three exposed elevations, east, west, and north. The east elevation has a 
flat brick surface with large sets of multiple single pane rectangular windows at the second story, some of which have 
been infilled with mechanical equipment as well as entrances on the first story. This elevation also abuts Buildings 11, 15, 
and 16, and has some small one-story additions and containment units. The north and west elevations are designed to 
fan outward from the building with brick walls at an angle to the main block and have their openings infilled with two-story 
sections of glass block windows with transoms above. Some of these openings also have entrances on the first story. 


Building 15 was built in approximately 2000 rising roughly four stories high to a flat roof. The building abuts Building 14 on 
the east elevation. The building measures roughly 300 feet long by 100 feet wide, the rectangular building is clad in 
corrugated metal siding and devoid of window openings. 


Building 16 was built circa 1985 and rises two stories from a concrete foundation to a flat roof measuring approximately 
250 feet long by 130 feet wide. The building abuts Building 14 on the west elevation and Building 17 on the north 
elevation. The concrete exterior is similar to Gillette Building’s 6, 9 and 11 with concrete columns separating sets of 
windows however no brick is used, instead there are alternating concrete panels on the exterior. A concrete watertable 
and a band of concrete at the roofline also wrap around a portion of the building. Two small one-story additions have 
been constructed off of the south elevation. The larger six by two bay addition features an entrance via a short staircase. 


Building 17 was built circa 1950 with a circa 1985 addition. The building rises one-story from a concrete foundation with a 
main block measuring approximately 150 feet long by 180 feet wide. The brick exterior features a concrete watertable 
and sets of rectangular single pane windows. A brick chimney is located at the northern end of the roof. The circa 1985 
addition is located off of the south elevation and measures roughly 70 feet long by 180 feet wide, this addition abuts 
Building 16 and has similar details with concrete columns separating sets of windows on the brick exterior. A concrete 
watertable and a band of concrete at the roofline also wrap around a portion of the building. 


Building 18 was built in 1995 rising one-story from a concrete foundation to a flat roof adorned with a concrete cornice. 
The building measures roughly 60 feet long by 70 feet wide. The west elevation facing Fort Point Channel is the most 
highly stylized with projecting segmental arched windows openings topped with brick entablature and concrete sills below. 
The tripartite windows are either singular or ganged and have arched transoms. The south elevation has two steel entry 
doors accessed via a steel staircase. At the northwest corner of the building is a small porch with a brick column, 
concrete landing, pair of steel doors, and a steel staircase. 


Building 19 was built in 1907 in Classical Revival style. The six-story brick building rises from a brick foundation to a flat 
roof and is six by five bays. The front (north) elevation is the most highly detailed. On the first two stories are rectangular 
or jack arch paired windows with sandstone, granite or cast iron lintels and sandstone sills. Brick corbelling and a 
sandstone cornice separate the first two stories from the remainder of the building. On the upper three stories paired 
segmental arched window openings with brick and sandstone lintels and sandstone sills. On the sixth story are paired 
rectangular window openings with sandstone lintels and sills. Elsewhere on the building are singular segmental arched 
window openings with brick lintels and sandstone sills. Many of the original wood two-over-two double hung windows 
have been replaced with one-over-one replacements or infilled with brick. Door openings on the front fagade are located 
at the first and second stories and consist of pairs of original wood panel double doors with transoms above, later 
replacement steel replacement doors, or have been infilled. Decorative corbelling is present between sets of windows at 
the sixth story below brick dentil detail and the cornice and a round cast iron plaque inscribed with “BWCo 1907” for the 
Boston Wharf Company and 1907 date of construction. A corrugated sheet metal passageway connects this building to 
19-27 Melcher Street from the third through sixth stories on the north elevation with another corrugated sheet metal 
passageway connecting this building to Building 20 from the third through sixth stories on the east elevation. A metal fire 
escape is also located on the east elevation. The rear elevation only has window openings on the third through the sixth 
stories. The roof features a brick parapet and a corbelled brick chimney. 
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Building 20 was built in 1907 in Classical Revival style. The six-story brick building rises from a brick foundation to a flat 
roof and is six by five bays. The front (north) and east elevations are the most highly detailed. On the first two stories are 
rectangular or jack arch paired windows with sandstone, granite or cast iron lintels and sandstone sills. Brick corbelling 
and a sandstone cornice separate the first two stories from the remainder of the building. On the upper three stories 
paired segmental arched window openings with brick and sandstone lintels and sandstone sills. On the sixth story are 
paired rectangular window openings with sandstone lintels and sills. Elsewhere on the building are singular segmental 
arched or rectangular window openings with brick lintels and sandstone sills. Many of the original wood two-over-two 
double hung windows have been replaced with one-over-one replacements or infilled with brick. Door openings on the 
front fagade are located at the first and second stories and consist of pairs of original wood panel double doors with 
transoms above, later replacement steel replacement doors, or have been infilled. Decorative corbelling is present 
between sets of windows at the sixth story below brick dentil detail and the cornice (portions of which have been lost) and 
a round cast iron plaque inscribed with “BWCo 1907” for the Boston Wharf Company and 1907 date of construction. A 
corrugated sheet metal passageway connects this building to Building 19 from the third through sixth stories and an iron 
fire escape connects all stories on the east elevation. Unlike Building 19, this building has rectangular windows on its rear 
elevation and they are grouped in sets of three windows are in on the third and fourth stories, with every other story 
having only one opening. The roof features a brick parapet and a corbelled brick chimney. 


HISTORICAL NARRATIVE 


Explain historical development of the area. Discuss how this relates to the historical development of the community. 


The area in and around the Gillette Complex has been the site of industrial development since the 1870s with the 
construction of the seawalls along the Fort Point Channel. North of the Gillette Complex, the Boston Wharf Company 
filled in land and laid out streets for development constructing numerous buildings including Buildings 19 and 20 of the 
Gillette Complex, which are representative of the Late Industrial Period (1870-1915) that occurred in the area. With the 
completion of the Fort Point Channel, the area became a magnet for the shipping and manufacturing industries. 
Warehouses were constructed by the Boston Wharf Company and others for storage of materials before loading onto 
ships. By the 1880s, numerous manufacturers came to the area including Chase & Company, predecessor of the New 
England Confectionary Company (NECCO), which began operations on Congress and Melcher Streets. Also nearby 
were the Tremont Electric Lighting Company on Congress Street in approximately 1905, C.L Hauthaway & Sons on A 
Street in the1890s, and the Boston Button Company at 326 A Street in approximately 1890. Most buildings were multi- 
story brick construction due to the potential fire hazard from industrial works and the creation of Boston building and 
zoning codes requiring fire protection. 


By 1899, the area in and around the present Gillette Complex was home to numerous industries and dozens of buildings 
built by the Boston Wharf Company. In many cases, the Boston Wharf Company retained ownership and leased factory 
or industrial space. On the Gillette site itself, were the Whittier Machine Company, American (later Domino) Sugar 
Refining Company, George Miles Iron Works, Moore and Wyman Elevator Machine Works, Metropolitan Coal Company, 
and others. It was in this industrial area that King Camp Gillette (1885-1932) set up his company. 


Gillette, originally from Fond du Lac, Wisconsin, started his career at the age of 17 as a traveling hardware salesman. His 
family had moved to Chicago when he was a child and then later to New York City. An inventive person, Gillette held 
patents prior to the famous razor for which he is known and occasionally improved the items he sold. Frustrated with his 
single edged razor, Gillette contemplated using a sharpened piece of sheet steel that could be disposed of when dull. In 
partnership with inventor William Nickerson, they formed the Gillette Safety Razor Company and started production in 
1903 with a patent granted the design in 1904. Prior to Gillette’s invention, shaving utilized a single blade straight razor, 
which was used until dull and then resharpened. The use of the straight razor was problematic on trains or ships due to 
the potential of cutting oneself. Additionally, the long single blade was difficult to control and if the blade was nicked or 
damaged it required replacement. 
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The company initially suffered from financial troubles in creating the necessary equipment and infrastructure for the new 
razor, but with the backing of investors in particular John Joyce, who had worked with Gillette before, they began 
production. The 1903 initial sales consisted of a razor with one blade for five dollars with a package of 20 blades costing 
an additional dollar. Dismal sales for the first year prompted Gillette, who was still working as a traveling salesman, to 
give up. However, appreciative customers began contacting the company and 90,000 razors and 10,000 packets of 
blades were sold in 1904. Gillette who had sold a majority share of his stock to Joyce regained a controlling interest in the 
company and became President. The company’s sales continued to improve as it devoted significant funds to advertising 
including testimonials from baseball players. Patent fights and infighting with Joyce prompted Gillette to sell two-thirds of 
his holdings to him in 1910 for $900,000 and a yearly salary as well as retaining the title of President, largely for 
advertising and ceremonial purposes. According to the 1910 Bromley atlas of Boston, the Gillette Safety Razor Company 
occupied four buildings on West Second Street adjacent the Boston Ice Company. Remaining buildings from this period 
are Buildings 5, 6, and 7 which served as manufacturing areas. 


While largely out of the management role, Gillette still served as company ambassador and proposed innovative ideas like 
giving American soldiers entering WWI free razors. The company ultimately sold razors at cost to the government 
including a shaving metal case. With the increased demand, Building 6 was built in 1917 replacing an earlier building and 
adding more manufacturing space. By the end of the war, three and a half million razors and 32 million blades had been 
sold. Efforts like these created future customers. Other ideas such as keeping the one dollar price, but reducing the 
number of blades from 20 to 12 per packet increased profits. The company also offered older versions of the razor at 
lower prices. Free razors were also given away with other non-Gillette products like Wrigleys gum. During the late 1920s 
competition and patent fights caused the company to merge with competitor Henry Gaiseman. Sales continued to 
increase prompting the expansion of the company’s facilities. In 1918 Building 2 was constructed to increase 
manufacturing area with additional buildings north of it for machine shops and storage completed by 1923. Also in 1923 
Building 1 was constructed for additional manufacturing area. In 1926 the machine shops and storage buildings north of 
Building 2 were replaced by Building 3 with Buildings 8 and 9 also completed that year all for additional manufacturing 
area. This phase of expansion lasted for approximately 30 years as the company endured the Great Depression and 
WWI. 


Gillette had moved to California in the mid-1920s and as he got older his desire to stay involved in the company waned. 
Financial troubles prompted Gillette to sell his remaining interest in the company, but he held on and ultimately resigned 
as President in 1931. Unfortunately by this time the Great Depression and other issues had used up most of his fortune. 
The company however survived the Depression without King Gillette and continued its sports sponsorship and advertising 
relationship. It also created the first blade dispenser in 1946. By the 1950s prosperity resumed for the company and 
demand for its products increased including an adjustable razor. The company also began producing other items 
including shaving cream and antiperspirant. By the 1960s, the company began again to expand its operations acquiring 
parcels to the north along A Street. During this time, the company acquired two buildings: Building 12, a 1928 brick 
compressor house and Building 13, a 1914 brick storage and office building previously owned by Crane Company, which 
manufactured steam fitters supplies. The company also constructed Building 14, the main manufacturing area and also 
the largest building of the complex from 1961 through 1963, on property formerly owned by the Domino Sugar Company. 
During the 1960s and 1970s the company focused on refining the development of its razors including adjustable heads 
and spring mounted blades. 


The 1980s were another period of physical growth for the company. In approximately 1985 Building 10 was constructed 
on the site of previous buildings adding additional office space and Building 16 was added to the end of Building 14 ona 
newly acquired parcel and the complex expanded further north. Building 17 a circa 1955 light industrial building was also 
acquired and an addition constructed off of its south elevation connecting it to Building 16. 


During the 1990s as the company increased its line of shaving products, the complex was affected by the Big Dig and the 
construction of the Massachusetts Turnpike tunnel through the property. To accomplish this task the northern end of the 
property was excavated and the tunnel constructed while temporary dams around Fort Point Channel held back the 
seawater. The completion of the tunnel also resulted in the completion of Building 18 in 1995, as the new intake for 
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seawater used as a machine coolant in the complex. The original 1926 intake was removed during construction. The 
current outflow of seawater can be seen in a culvert east of Building 14 as the seawater (slightly warmer from being used 
as a non-contact coolant) is returned to the Channel. 


During the early 2000s the company increased its line of manual and power razors and continued the northward 


expansion of the complex by acquiring Buildings 19 and 20 both former NECCO candy company buildings that are listed 
on the National Register of Historic Places. 
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AREA FORM DATA SHEET 


BUILDING ADDRESS CONSTRUCTION ASSESSOR’S | MHC 
NUMBER / USE DATE SHEET NUMBER 


Building 1 Dorchester 4923 Mass Bay Transportation 0601169005 
Avenue Authority 


Building 2 20 Gillette Park 1918 Gillette Manufacturing USA 0601169000 


i 
a 
I 


1928/Circa 
Building 12 Gillette Park 4960/1970 Gillette Company 0601170000 


Building 13 20 Gillette Park 1914 Gillette Manufacturing USA 0601169000 
Building 14 20 Gillette Park 1961-1963 Gillette Manufacturing USA 0601169000 
Building 14 Sobin Park 1961-1963 Gillette Manufacturing USA 0601169001 


Building 14 Sobin Park 1961-1963 The Gillette Company 0602738000 


Building 15 Sobin Park Circa 2000 The Gillette Company 0602738000 


Building 15 50-76 Sobin Park | Circa 2000 Gillette Manufacturing 0602731000 


Bolling. 19 172-174 A Street | Circa 2000 Gillette Manufacturing 0602743000 


Building 15 


176-178 A Street Circa 2000 Gillette Manufacturing 0602742000 


| Building 15 eo Street (| Circa 2000 ~—=C| Gilette Manufacturing -—=—=—S—«id' 02741000 —=| 182 A Street Circa 2000 Gillette Manufacturing 0602741000 
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| AREA FORM DATA SHEET | 
BUILDING CONSTRUCTION ASSESSOR'S | MHC 
| NUMBER/uSE_| ADDRESS DATE Cenes | SHEET NUMBER 


Building 16 Sobin Park Circa 1985 The Gillette Company 0602738000 


Building 16 44-48 Sobin Park | Circa 1985 Gillette Manufacturing 0602736000 


Building 16 20 Sobin Park Circa 1985 Gillette Manufacturing 0602739000 
Building 17 20 Sobin Park Circa 1950/1985 Gillette Manufacturing 0602739000 
Building 18 Binford Street 1995 Gillette Company 0601168001 


Building 19 244-284 A Street 1907 Gillette Company 0601165010 15353 


Building 20 | 244-284 A Street | 1907 | Gillette Company | 0601165010 | 15354 | 
Parking Lot A Street Gillette Manufacturing 0602745000 


Building 15 
Loading Dock and | 168-170 A Street Gillette Manufacturing 0602744000 
Parking Lot 
Access Road to 
Binford Street MT Washington 
Park and Gillette Avenue 
Complex 
Parking Lot and 
Emergency 
Access to Mass 
Pike 


Gillette Company 0601168002 


232 A Street Gillette Company 0601165100 
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[Delete this page if no Criteria Statement is prepared] 


National Register of Historic Places Criteria Statement Form 


Check all that apply: 
[_] Individually eligible [_] Eligible only in a historic district 
[] Contributing to a potential historic district Dx] Potential historic district 


Criteria: | A [] B XxX] C [] D 
Criteria Considerations: [_] A lB: Halve pee EE ae Ceiba 


Statement of Significance by_Brian Lever, Epsilon Associates, Inc. 
The criteria that are checked in the above sections must be justified here. 


The Gillette complex consists of 20 buildings that were constructed from circa 1910 through 2000. The Gillette 
Company was and remains an important manufacturer in the Boston area. The complex’s development is part of a 
pattern of industrial development seen along the South Boston waterfront in the late nineteenth and early twentieth 
centuries. The complex is associated with the founder of the Gillette Company, King Camp Gillette, a noted 
inventor, and is the site of innovations in shaving technology and personal hygiene. While some buildings have 
been altered with later additions and/or replacement windows and doors, the majority of the complex is intact. Later 
development such as Building 14 is part of the expansion of facilities and associated with the company’s growth in 
the mid-to late twentieth century. The complex is recommended eligible under Criterion A for its importance in the 
industrial history of Boston and the development of manufacturing along the Fort Point Channel. The complex is 
also recommended eligible under Criterion C as an important example of industrial architecture from the early 
through the mid-twentieth century. Buildings 19 and 20 are already listed in the National Register of Historic Places 
as part of the Fort Point Channel Historic District. 
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1. Introduction 


The Visual Simulation Technical Report presents a visual assessment of the SSX project alternatives at 
the South Station site. The visual simulations in this report were used to assess visual impacts of the SSX 
project upon historic resources within the South Station site Area of Potential Effect (APE) in Appendix 
13 — Historic Architectural Resources. Visual assessments were conducted for the No Build Alternative; 
Alternative 2 — Joint/Private Development Minimum Build; and Alternative 3 — Joint/Private 
Development Maximum Build. Per the Chapter 91 regulations, Alternative 1 would be considered a Non- 
Water Dependent Infrastructure Facility and the requirements of 310 CMR 9.51 through 9.53 do not 
apply to Non-Water Dependent Infrastructure Facilities. As such, MassDOT was not required to assess 
the impacts of Alternative | with respect to visual, wind, shadow, or open space. 


2. Existing Conditions 


The historic South Station headhouse faces multi-story commercial buildings flanking Atlantic Avenue 
and Summer Street at Dewey Square. As shown in Figure 1, the headhouse is highly visible from the 
open plazas of Dewey Square and the Federal Reserve building across Summer Street. The headhouse 
has a lower profile in the Boston skyline in comparison to the adjacent buildings, including the Federal 
Reserve building, One Financial Center across Atlantic Avenue, and 245 Summer Street on the same 


block. 


To the west, South Station extends along Atlantic Avenue. Adjacent to South Station along Atlantic 
Avenue is the five-story South Station Bus Terminal. From the southwest, views of South Station, which 
are largely from I-93, are dominated by the extensive rail infrastructure network of Tower | interlocking. 
As shown in Figure 2, views of Dorchester Avenue include the narrow sidewalk and metal railing 
delineating the edge of Fort Point Channel and the USPS General Mail Facility (GMF). 
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Dewey Square 


Figure 1—Existing Conditions: View of South Station Headhouse, looking south from Dewey 
Square 
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Figure 2—Existing Conditions: View of Dorchester Avenue, looking south from Summer Street 


3. South Station Site Alternatives 
No Build Alternative 


A future condition at the South Station site is the planned South Station Air Rights (SSAR) project.' The 
SSAR project includes a high-rise tower (Phase I) behind the headhouse, rising approximately 670 feet in 
height from grade. Three smaller mid-rise towers (Phase II and Phase III) will extend south over the bus 
terminal along Atlantic Avenue. These three towers will be taller than the existing South Station 
headhouse, but will be similar in height to 245 Summer Street. 


In the No Build Alternative, the proposed SSAR project structures would be a major feature in Dewey 
Square, particularly SSAR Phase I. SSAR Phase II and II would be visible from Atlantic Avenue and 
generally would be in scale with the existing buildings of the Leather District. 


Alternative 2 — Joint/Private Development Minimum Build 


In Alternative 2, future private development could include approximately 660,000 sf of mixed uses 
consisting of residential, office, and commercial uses, including retail and hotel, located in six separate 
buildings with open space and plazas. Building heights could range up to approximately 12 stories 
(reaching a maximum height of approximately 142 feet). 


' The South Station Air Rights project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 
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Alternative 3 — Joint/Private Development Maximum Build 


In Alternative 3, future private development could include approximately 2,000,000 sf of mixed uses 
consisting of residential, office, and commercial uses, including retail and hotel uses, located in six 
separate buildings with open space and plazas. Building heights could range up to approximately 21 
stories (not exceeding a maximum height of 290 feet). 


4. Visual Simulations 


The SSX project massings were simulated on existing photographs of the South Station area to visualize 
the potential impacts of the project alternatives (Alternatives 2 and 3) on the South Station site and 
surrounding area. Multiple views of the South Station area were assessed. For comparative purposes, 
descriptions of the views of the existing conditions and the No Build Alternative are provided. 


4.1.View of South Station from Purchase Street 
Figure 3 provides a view of South Station looking south from Purchase Street in all conditions. 
Existing Conditions 


The existing South Station headhouse can be seen on Dewey Square along with the One Financial Center 
Tower to the right. Also visible are the mid-rise buildings of the Leather District facing Atlantic Avenue. 


No Build Alternative 


The existing South Station headhouse can be seen on Dewey Square and the SSAR project structures 
would be visible behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen 
fronting Atlantic Avenue and generally would be in scale with the existing buildings of the Leather 
District. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I would obscure the view of the proposed SSX project on Dorchester Avenue. The existing 
South Station headhouse can be seen on Dewey Square and the SSAR project structures would be visible 
behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen fronting Atlantic 
Avenue and generally would be in scale with the existing buildings of the Leather District. 


Alternative 3 — Joint/Private Development Maximum Build 


SSAR Phase I would obscure the view of the proposed SSX project on Dorchester Avenue. The existing 
South Station headhouse can be seen on Dewey Square and the SSAR project structures would be visible 
behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen fronting Atlantic 
Avenue and generally would be in scale with the existing buildings of the Leather District. 
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Figure 3—View of South Station looking south from Purchase Street — No Build and Build 
Alternatives 


4.2.View of South Station from Dewey Square 


Figure 4 provides a view of South Station from Dewey Square looking southeast along Summer Street in 
all build conditions. 


Existing Conditions 


The South Station headhouse faces Dewey Square and the 245 Summer Street building is just beyond the 
headhouse. The Federal Reserve building is to the left on the north side of Summer Street. 


No Build Alternative 
The South Station headhouse faces Summer Street and the 245 Summer Street building is just beyond the 
headhouse. The Federal Reserve building is to the left on the north side of Summer Street. SSAR Phase I 
would be visible rising above the South Station headhouse. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I would be visible rising above the existing South Station headhouse and would obscure the 
proposed SSX project on Dorchester Avenue. 


Alternative 3 — Joint/Private Development Maximum Build 


SSAR Phase I would be visible rising above the existing South Station headhouse and would obscure the 
proposed SSX project on Dorchester Avenue. 
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Figure 4—View of South Station from Dewey Square looking southeast along Summer Street — No 
Build and Build Alternatives 


4.3.View of South Station Site from Surface Artery 


Figure 5 provides a view of the South Station site looking southeast along Essex Street from Surface 
Road in all build conditions. 


Existing Conditions 
The existing South Station headhouse can be seen at the end of the Essex Street corridor as viewed from 
Chinatown. Essex Street is framed by the mid-rise buildings of the Leather District on the right and One 
Financial Center on the left. 


No Build Alternative 


SSAR Phase I would be seen down Essex Street beyond the South Station headhouse and is similar in 
size to One Financial Center. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I, which can be seen down Essex Street beyond the South Station headhouse, is similar in 
size to One Financial Center, and obscures the view of the proposed SSX project. 


Alternative 3 — Joint/Private Development Maximum Build 
SSAR Phase I, which can be seen down Essex Street beyond the South Station headhouse, is similar in 


size to One Financial Center, and obscures the view of the proposed SSX project . 
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Figure 5—View of South Station site looking southeast along Essex Street from the Surface Artery 
— No Build and Build Alternatives 


4.4.View of South Station Site from Hudson Street 


Figure 6, Figure 7, and Figure 8 provide views of the South Station site looking east from Hudson Street 
in Chinatown. 


Existing Conditions 


Midrise buildings of the Leather District and on Kneeland Street (Boston Thermal Steam Generation 
Plant) can be seen over the I-90/I-93 entrance ramp. The existing South Station headhouse is not visible. 


No Build Alternative 


SSAR Phase I, I, and III would be seen over the Leather District buildings. The existing South Station 
headhouse is not visible. (See Figure 6) 


Alternative 2 — Joint/Private Development Minimum Build 
The proposed SSX project would be visible beyond the Boston Thermal Steam Generation Plant. The 
existing South Station headhouse is not visible. SSAR Phase I, II, and III would be seen over the Leather 
District buildings. (See Figure 7) 

Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be seen over the Leather District buildings and would be comparable in scale to 


surrounding buildings. The existing South Station headhouse is not visible. SSAR Phase I, II, and III 
would also be seen and would partially obscure views of the SSX project. (See Figure 8) 
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Figure 6—View of South Station site looking east from Hudson Street in Chinatown — No Build 
Alternative 
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Figure 7—View of South Station site looking east from Hudson Street in Chinatown — Alternative 2 
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Figure 8—View of South Station site looking east from Hudson Street in Chinatown - Alternative 3 
4.5.View of South Station Site from Gillette 


Figure 9, Figure 10, and Figure 11 provide views of the South Station site at Fort Point Channel looking 
north from Gillette. 


Existing Conditions 
Mid-rise buildings, including the USPS GMF, 245 Summer Street, and Russia Wharf, provide the 
foreground for the towers of the Financial District. The Boston Wharf Company Buildings and the 
Federal Courthouse can be seen to the right of Fort Point Channel. 


No Build Alternative 


SSAR Phase I would be seen in the background rising above the USPS GMF and the existing South 
Station headhouse, which is not visible. (See Figure 9) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would create a new building facade along Dorchester Avenue. The project would be 
similar in size to 245 Summer Street. SSAR Phase I would be seen in the background beyond the SSX 
project. The existing South Station headhouse is not visible. (See Figure 10) 


Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would create a new building facade along Dorchester Avenue. The SSX project in 


Alternative 3 would be taller than the 245 Summer Street Building. The existing headhouse and the SSAR 
project would not be visible. (See Figure 11) 
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Figure 9—View of South Station site at Fort Point Channel looking north from Gillette — No Build 
Alternative 
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Figure 10—View of South Station site at Fort Point Channel looking north from Gillette —- 
Alternative 2 
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Figure 11—View of South Station site at Fort Point Channel looking north from Gillette —- 
Alternative 3 


4.6.View of South Station Site from Summer Street in South 
Boston Waterfront 


Figure 12, Figure 13, and Figure 14 present views of the South Station site from the South Boston 
Waterfront neighborhood, looking northwest down Summer Street across Fort Point Channel. 


Existing Conditions 


The USPS GMF and 245 Summer Street can be seen along Summer Street. The existing South Station 
headhouse is visible just beyond 245 Summer Street and the Federal Reserve building is across Summer 
Street on the right. 


No Build Alternative 


SSAR Phase I and II can be clearly seen beyond 245 Summer Street. The USPS GMF and the South 
Station headhouse would be visible. SSAR Phase I would be similar in scale to the facing Federal 
Reserve Bank to the right. (See Figure 12) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would be visible in front of SSAR Phase II. SSAR Phase I and the existing South Station 
headhouse can be seen beyond 245 Summer Street. SSAR Phase I would be similar in scale to Federal 
Reserve building. (See Figure 13) 


Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be visible in front of SSAR Phase II and similar in scale to 245 Summer Street. 


SSAR Phase I and the existing South Station headhouse can be seen beyond 245 Summer Street. SSAR 
Phase I would be similar in scale to Federal Reserve building. (See Figure 14) 
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Figure 12—View of South Station site from South Boston Waterfront, looking northwest on 
Summer Street across Fort Point Channel — No Build Alternative 
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Figure 13—View of South Station site from South Boston Waterfront, looking northwest on 
Summer Street across Fort Point Channel — Alternative 2 
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Figure 14—View of South Station site from South Boston Waterfront looking northwest on 
Summer Street across Fort Point Channel — Alternative 3 


4.7.View of South Station Site from directly across Fort Point 
Channel 


Figure 15, Figure 16, and Figure 17 present views of the South Station site from the South Boston 
Waterfront neighborhood, looking west from the Harborwalk directly across Fort Point Channel. 


Existing Conditions 


Mid-rise buildings, including the USPS GMF and 245 Summer Street can be seen across Fort Point 
Channel and the towers of the Financial District can be seen beyond. 


No Build Alternative 


The SSAR project is visible beyond the USPS GMF and 245 Summer Street. SSAR Phase II and Phase 
II would be comparable in scale to 245 Summer Street. SSAR Phase I would be seen in the background 
rising above the SSX project and would be similar in scale to the Federal Reserve building. (See Figure 
15) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would create a new building facade along Dorchester Avenue. The SSX project would 
be in scale with 245 Summer Street and the SSAR Phase II and Phase III structures. The SSAR project 
would be seen in the background above the SSX project and Phase I would be similar in scale to the 
Federal Reserve building. (See Figure 16) 
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Alternative 3 — Joint/Private Development Maximum Build 


The SSX project would create a new building facade along Dorchester Avenue. The SSX project in 
Alternative 3 would be rise above both the 245 Summer Street building and SSAR Phase II. SSAR Phase 
III would be visible beyond the SSX headhouse expansion. SSAR Phase I would be seen in the 
background rising above the SSX project and would be similar in scale to the Federal Reserve building. 
(See Figure 17) 
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Figure 15—View of South Station site from the Harborwalk, directly across Fort Point Channel - No 
Build Alternative 
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Figure 16—View of South Station site from the Harborwalk, directly across Fort Point Channel - 
Alternative 2 
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Figure 17—View of South Station site from the Harborwalk, directly across Fort Point Channel - 
Alternative 3 


4.8.View of South Station Site from Congress Street Bridge 


Figure 18, Figure 19, and Figure 20 present views of the South Station site, looking south from the 
Congress Street Bridge over Fort Point Channel. 


Existing Conditions 


The 245 Summer Street Building is in the center of the view, with the USPS GMF extending along Fort 
Point Channel and the existing South Station headhouse to the right. 


No Build Alternative 
The 245 Summer Street Building is in the center of the view, with the USPS GMF extending along Fort 


Point Channel and the existing South Station headhouse to the right. The SSAR project would be seen in 
the background. (See Figure 18) 


Alternative 2 — Joint/Private Development Minimum Build 
The SSX project would be visible to the left of 245 Summer Street and the existing headhouse and would 
extend along Dorchester Avenue to the I-90 Vent Building. The project would be similar in size to 245 
Summer Street. SSAR Phase I and III would be seen in the background. (See Figure 19) 

Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be visible to the left of 245 Summer Street and the existing headhouse and would 


extend along Dorchester Avenue to the I-90 Vent Building. The project would be similar in size to 245 
Summer Street. SSAR Phase I would be seen beyond 245 Summer Street. (Figure 20) 
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Channel — No Build Alternative 
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Figure 19—View of South Station site looking south from Congress Street Bridge on Fort Point 


Channel - Alternative 2 
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Figure 20—View of South Station site looking south from Congress Street Bridge on Fort Point 
Channel - Alternative 3 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximately 14-acre site on 
which to expand South Station. (Note the relocation of the USPS facility will be the subject of a 
separate environmental review process prepared by others.) Dorchester Avenue will be restored for 
public and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Public Involvement and Agency Coordination Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), 
pp. 28545-28556. 


2. Goals of the Public Outreach Program 
Public involvement activities for the SSX project have the following goals: 


e Provide an interactive, collaborative, and credible public process that welcomes the communities 
of interest and provides a variety of ways for the public to be involved in, contribute to, and 
review draft project ideas and plans. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for 
the Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of 
Transportation Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning 
Organization (2007, 2011). 
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e Solicit ideas and recommendations from the public that would result in a project that is 
achievable; reflects public aspirations; and enhances multimodal transportation for the city, 
region, and NEC. 

e Provide methods to keep residents; business owners; city, state and regional officials; and users of 
South Station involved and updated regularly on development of project plans. 


MassDOT also keeps in mind the guiding principles of Environmental Justice (EJ) and Title VI: 


e To avoid, minimize, and mitigate disproportionately high and adverse effects of alternatives on 
EJ and Title VI populations; 

e To ensure the full and fair participation by all potentially affected communities; and 

e To prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority 
and low-income populations. 


The project’s Public Involvement Plan lays out specific strategies for implementing MassDOT’s goals. 
The plan is posted on the project website”. Outreach activities are tracked using spreadsheets that 
catalogue meetings and issues and are utilized for project planning with project meetings. The project 
complies with MassDOT’s policies regarding EJ, Title VI, and accessibility. See Appendix 3 - 
Environmental Justice Technical Report for further information. 


The outreach strategies were developed for a wide variety of users of South Station, including abutters to 
the station who might be impacted by changes in use or by construction; those using the MBTA or 
Amtrak services; those who live near potential layover facility locations; local businesses; residents and 
businesses in Fort Point Channel, South Boston, Chinatown and the Leather District. MBTA commuters 
and users of Amtrak service are the most difficult stakeholders to communicate with as many of them 
enter and depart the station quickly with little interest in being delayed. Signs in the station, information 
tables and electronic information are used to provide project information to these constituencies. 


Other strategies have been employed to consult with specific groups, including: 


e Briefings for numerous neighborhood and business organizations in the Leather District, 
Chinatown, and South Boston; 

e Meetings with facility managers, large employers, real estate, and tourism interests to introduce 
the project and gather questions and comments; 

e Presentations to groups interested in transit and rail issues; and 

e Agencies or other entities with an interest in the project or affected by a potential project impact. 


3. Outreach Activities 


3.1. Meetings and Events 
3.1.1. | Public Information Meetings/Open Houses 


MassDOT initiated public outreach with two Public Information Meetings/Open Houses, one each on 
November 19 and November 20, 2012. These events were widely advertised using direct mail to abutters 
and neighbors; flyers; website and email announcements; and outreach to community groups, pedestrian, 
bicycle, and transportation organizations. Signs in South Station welcomed the traveling public to attend. 
One event was held in the late afternoon/early evening and one during the work day. The participants 


Massachusetts Department of Transportation. Public Involvement Plan. September 26, 2012. 
www.massdot.state.ma.us/Portals/25/Docs/PublicInvolvementPlan_092612.pdf. 
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could view a PowerPoint presentation; meet the project manager, planners, and engineers; and ask 
questions directly of the principles for engineering, layover facilities, operations, etc. MassDOT 
developed a project fact sheet and invited participants to sign up for an electronic database to receive 
future project updates and meeting notices. 


The 94 participants (over both days) were provided the opportunity to fill out a comment sheet on the 
project or to add a comment to a wish board. The comments included the need for pedestrian 
improvements; support for the North-South Rail Link (although not part of this project’s scope of work); 
questions and suggestions related to service and access to the station; support for re-opening Dorchester 
Avenue; support for improvements to bicycling in the neighborhood; requests for improvements to the 
headhouse and platform waiting areas; need for improved curbside pick-up and drop-off; and safety 
improvements. MassDOT tracked the comments for consideration in the design (project comments are 
collected in a spreadsheet). 


The open houses were more successful in attracting business, real estate, transportation and commercial 
interests than residents of the Leather District, Fort Point Channel, or Chinatown. This experience 
prompted the team to renew efforts to brief neighborhood, local business, and civic organizations by 
going to them directly, rather than depending on their attendance at larger meetings. The open houses did 
produce many suggestions, which are being considered in the planning. 


In addition to the more formal public information meetings and open houses, MassDOT has also 
organized information sessions at the station itself or in nearby Dewey Square. These sessions are 
publicized to the project database, and team members are available to distribute project materials and 
answer questions about the proposed project. As with other events, questions and comments are logged, 
and participants are encouraged to sign up for the project mailing list. 


3.2. ENF Scoping Session 


After filing the ENF, MassDOT assisted the MEPA office with the organization and staffing of a Scoping 
Session held at South Station on April 1, 2013. MassDOT employed paid advertisements, press 
advisories, flyers, emails, social media, and signs in South Station to advertise the meeting and invite 
participation. 


Approximately 55 participants attended the Scoping Session. There was an introduction to the project 
using a PowerPoint presentation, with information about the goals of the project, details of the ENF filing, 
proposed layover facility sites under consideration, and an explanation of the environmental review 
process. There was open discussion and comments were made by members of the audience. Participants 
from the Leather District expressed concerns about quality of life issues, and a Chinatown resident 
reinforced requests the team has heard for better wayfinding information and connections to the nearby 
community. There was support for the North-South Rail Link (not part of the SSX project). There was 
support for re-opening Dorchester Avenue and making better connections to the harbor, as well as 
conducting an appropriate Municipal Harbor Planning Process. 


MassDOT distributed surveys to the participants to gather information on the attendees, how they heard 
about the meeting, and what meeting times would work best for them in the future. Of the responders, a 
majority stated that they had heard about the ENF Scoping Session through a MassDOT email. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 3 


Public Involvement and Agency Coordination Technical Report 


3.2.1. Neighborhood, Abutter and Institutional Briefings, Meetings and 
Presentations 


The South Station area is home to numerous large and small businesses, residences, community 
organizations, and cultural institutions. It serves more than 128,000 people each week day. As of 
August 2014, MassDOT and the project team have conducted 46 briefings and discussions with these 
stakeholders. The Project Manager and team members outline the project, welcome comments and 
questions, and log issues and concerns that arise in the discussions. 


As mentioned earlier, MassDOT has found that engagement with these stakeholders is much more 
successful through briefings for specific organizations, as opposed to large community meetings. 
Depending on the organization, these meetings are held at times and locations convenient to the 
populations — weekdays, weekends, evenings, etc. After a brief presentation, MassDOT answers 
questions about the project. Comments, suggestions, and concerns are summarized and recorded 
afterwards for consideration in the project log. Attendees are also encouraged to sign up for the project 
mailing list. The topics typically reflect the organization hosting the briefing; for example, in the Leather 
District and Chinatown, there are concerns about quality of life issues, traffic control, pedestrian safety, 
and wayfinding. Transit groups focus on engineering and operations; the history of the site; and future rail 
layouts. 


In addition, MassDOT developed on-line surveys in multiple languages inviting stakeholders to comment 
on topics such as South Station amenities; pedestrian and bicycle access; and other key issues. The team 
summarizes the results and MassDOT considers the input while developing approaches to access, 
amenities, and general issues that the participants comment on. The first survey (September — 
December 2013) asked participants about amenities for the South Station of the future. It was available 
online (and in print by request) in English, Spanish and Chinese. 730 people accessed the questionnaire, 
responding to specific questions and offering 52 pages of open-ended suggestions on improved amenities, 
safety, wayfinding and much more. 


The second survey, on bicycle and pedestrian issues, went live in May 2014. It remains open and will be 
summarized in the future. Preliminary analysis of the feedback (693 responses at the time of the analysis) 
identified key intersections and improvements that could be made for bicycling conditions in the area. 
This information was also shared with the City of Boston for planning purposes. 


3.2.2. | Engaging Environmental Justice and Title VI Populations 


The SSX project will benefit EJ communities by improving access to public transit, jobs, and other 
community services. MassDOT conducted a study assessing the impacts of the project on accessibility for 
EJ/disabled populations and non-disadvantaged populations. This assessment determined that 
accessibility to needed services (hospitals and colleges) and jobs (basic, retail, and services), mobility and 
congestion, or environmental impacts would not be impaired as a result of the project. The assessment 
also determined that none of the EJ populations, including low-income, minority, linguistic isolation, or 
disabled populations, would experience a greater burden than any non-EJ population resulting from any 
of the SSX project Build Alternatives. (See Appendix 3 - Environmental Justice Technical Report for 
more information). 
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MassDOT has emphasized efforts to reach EJ and Title VI populations. This outreach has included 
activities such as: 


e Working with the City of Boston’s Office of Neighborhood Services to determine how and where 
best to distribute meeting information and project notices in multiple languages, including at 
South Station and the adjacent bus station, local bus stops, and to potential abutters (providing 
materials and flyers in Spanish and Chinese, and other languages or assistive services on request), 
especially near potential layover facility sites; 

e Providing information to city, community, and neighborhood groups on the project, on meetings, 
and on how to participate; 

e Providing interpreters, materials, and flyers in multiple languages, either on request, or as a 
regular service, depending on the populations engaging in project activities; 

e Translating informational fact sheets into Chinese or other appropriate languages, as a policy and 
on request, and making these materials available on the website and in print; 

e Providing accommodations such as taped meetings for the visually impaired and audio equipment 
at meetings and workshops for the hearing impaired, upon request; and 

e Meeting with community groups to present information on the project and collect input and 
comments; and tracking the issues for team review and consideration. 


Analyses undertaken as part of the project will identify and assess potential adverse effects; determine 
whether adverse effects can be avoided, minimized, or mitigated; and assess benefits versus burdens on 
the environment and community. 


3.2.3. Outreach to Layover Site Stakeholders 


Layover facilities for the SSX project are under consideration as part of the environmental review 
process. MassDOT has conducted an alternatives analysis to review and screen potential sites. MassDOT 
has worked with City of Boston officials and other elected officials to consult with them on the potential 
alternative sites. The site information is included in project presentations and materials. 


MassDOT proposes to expand layover capacity to the west of South Station to provide a more-balanced 
mix of layover sites. MassDOT intends to utilize Beacon Park Yard as a preferred location to the west and 
continues to evaluate the Widett Circle and Readville — Yard 2 Alternatives to provide a layover facility 
south of South Station. MassDOT is simultaneously performing environmental review of the I-90 Allston 
Interchange project, which is located in an area that includes the Beacon Park Yard rail site and I-90 (the 
Massachusetts Turnpike). The Interchange project is examining how to best realign the transportation 
assets in this area while also addressing significant structural needs; highway operational changes (the 
introduction of All-Electronic Tolling); the construction of a commuter rail station; and the introduction 
of significant off-road multimodal connections throughout the area. MassDOT has determined that it is 
appropriate to consider these potential transportation changes under a single environmental review 
process. Therefore, MassDOT plans to continue environmental review of the Beacon Park Yard site as a 
layover facility as part of the I-90 Allston Interchange project’s environmental review. An ENF for that 
project is anticipated to be filed with the Secretary of EEA in late 2014 concurrent with this DEIR, In 
conjunction with planning for potential use of Beacon Park Yard, MassDOT has organized a Task Force 
that is meeting frequently to address the project. The Task Force members represent a wide range of 
constituencies.? Feedback from this process will be integrated into this project. 


MassDOT has also met with the MBTA and elected officials regarding the potential use of a site at 
Readville, which is adjacent to current dedicated rail uses. 


3 See the website for details at http://www.massdot.state.ma.us/highway/HighlightedProjects/AllstonI90InterchangeImprovementProject.aspx 
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4. Communication Tools 


4.1. Project Website and Electronic Communication 


MassDOT maintains a website for the SSX project: 


http://www.massdot.state.ma.us/southstationexpansion 


The project website includes frequent updates and meeting notices, project documents, links to media and 
other services; and ways to contact MassDOT. Materials prepared for the project meet MassDOT’s 
accessibility standards. 


MassDOT uses a number of methods for communicating with the public about project meetings, issues, 
and publications. At the outset of the project, MassDOT developed an electronic database to provide 
frequent communication with stakeholders. Website visitors, meeting attendees, those who comment on 
the project or attend a meeting, are included in the database. Specifically, the project database includes: 


e Abutters to the South Station property and to layover facility sites under consideration, and 
current users of facilities and services at or near the project site(s); 

e =6Public officials; 

e Neighbors, stakeholders, and those who attend meetings or request to be added to the database; 

e People who comment on project materials or documents; and 

e Agency representatives. 


MassDOT mailed an invitation to identifiable site abutters to join the email database to facilitate frequent 
communication. A QR code (below) was established for the project to facilitate communication, linking 
directly to the project website via the use of smartphone technology. The team established additional 
means for commuters and visitors to South Station to sign up for project information, participate in open 
houses or questionnaires, using high visibility materials, signage, or a booth in the station itself on several 
occasions. 


MassDOT uses the project database to notify stakeholders of public meetings, updates of the website, the 
availability of new fact sheets and inviting participation in surveys. 


MassDOT produces print signs and flyers and employs the very visible electronic billboards in South 
Station and information booths as a means for commuters and visitors to South Station to sign up for 
project information, participate in open houses or questionnaires, and learn about the project. 
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4.2. Supporting Materials 


MassDOT has produced a series of four project fact sheets. The fact sheets provide information on project 
alternatives being evaluated, decisions or recommendations, and continuing ways to participate in the 
project. The fact sheets are in easy-to-read formats and are posted on the project website for easy review 
and printing. They are distributed at project meetings and presentations and are produced in accessible 
formats. In addition, there is a project brochure in English, Chinese, and Spanish; and a Project Snapshot 
flyer available. The Project Snapshot explains the need for and goals of the project, in prose and 
infographics, and explains how to join the project database for further information. 


In addition to project documents such as technical memoranda and reports, presentations are posted on the 
project website (under Documents) and made available in print format, large print, or other languages on 
request. Project questionnaires or surveys have been used to gather opinions from South Station users, 
commuters and visitors. 


4.3. Social Marketing 


MassDOT uses a variety of social media to provide information on SSX. MassDOT has produced 25 
blogs on the project. Some of these blog posts have been publicized by other local media, including 
Boston Magazine and the Boston Globe. The use of social media helps incorporate new voices into the 
project, from young system users to those with low English proficiency to EJ populations. MassDOT 
public affairs staff members regularly post project updates through a variety of social media, including the 
MassDOT blog, Twitter feed, and Flickr account. 


5. Outreach and Coordination Tools and Issues 


In addition to the techniques outlined in Section 4, MassDOT is assessing potential project impacts that 
may affect particular groups or populations. MassDOT also coordinates with ongoing or planned projects 
near the expansion project. 


5.1. Technical Coordination 


MassDOT meets regularly with the various departments within the agency (including the MBTA), 
Amtrak and the NEC to coordinate the technical planning, operations and design elements of the project. 


5.2. Media 


Project meetings and events are publicized through media advisories and the use of other social media by 
MassDOT, which has established protocols. Because South Station serves both local and NEC intercity 
passengers, the media list is regional in nature and includes professional industry publications. Diverse 
(including non-English language) media are incorporated in the list. 


5.3. Coordination with Ongoing Projects 


MassDOT regularly coordinates its project planning with: the MBTA and commuter rail operator; 
Amtrak; the City of Boston (BRA and BTD); the Boston Metropolitan Planning Organization and 
Metropolitan Area Planning Council; Massport; Federal Railroad Administration, the NEC Infrastructure 
and Operations Advisory Commission, existing and potential developers, and with state and federal 
environmental regulatory agencies. 
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6. Responsiveness 


Stakeholders have raised a variety of concerns and shared their transportation challenges via public 
events, surveys and briefings, along with comments on the ENF. MassDOT has centralized and responded 
to these issues in a timely and consistent manner to ensure they are considered and potentially 
incorporated into project planning. 


6.1. Meeting Summaries and Issues Tracking 
MassDOT maintains a template for meeting summaries for all meetings involving this project. MassDOT 


disseminates meeting summaries, tracks action items, and logs issues and comments. Meeting summaries 
for public meetings are posted to the project website. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximately 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Track Configuration Alternatives Analysis - Tier 1 Screening Technical Report has been prepared in 
support of the Draft Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for 
the SSX project, in accordance with the Certificate of the Secretary of the Office of Energy and 
Environmental Affairs (EEA) on the Environmental Notification Form (ENF) for the SSX project (April 
19, 2013), the Massachusetts Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, 
May 10, 2013), and the FRA’s Procedures for Considering Environmental Impacts, 64 Federal Register 
(FR) 101 (26 May 1999), pp. 28545-28556. 


2. Summary of Findings 


Boston South Station is the northern terminus of the Northeast Corridor, connecting the cities of New 
Haven, New York, Philadelphia, Baltimore, Washington, D.C. and beyond to local and intercity 
destinations around New England. It is also one of Greater Boston’s most important transportation assets. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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South Station offers commuters and travelers not only Amtrak intercity and MBTA commuter rail 
services, but also intercity bus, MBTA rapid transit, and MBTA bus rapid transit services (including a 
direct bus rapid transit connection to Boston’s Logan International Airport). 


During the planning stage of project development, MassDOT identified and evaluated a first set of rail 
infrastructure alternatives for consideration at the SSX project site. These concepts were developed and 
evaluated as a part of a first level, or Tier 1, analysis. The alternatives remaining from this analysis were 
identified as those to be advanced into the DEIR. This Technical Report provides a summary of the 
preliminary rail alternatives that were considered and studied to date, and the results of the evaluation and 
screening of these alternatives. 


Section 3 of this Technical Report gives an overview of the existing conditions with respect to rail 
systems at the South Station Terminal. Rail systems consist of: 


Railroad tracks. 

Signal system. 

Traction power. 

Overhead contact system (OCS). 
Communication system. 

Civil works as well as appurtenant structures. 


Section 4 documents the track configuration alternatives studied as part of this Tier 1 Alternatives 
Analysis. Two sets of rail alternatives that would satisfy the project purpose were evaluated: 
Unconstrained and Constrained Alternatives. The Unconstrained Rail Alternatives presented alternatives 
that were not limited by the boundary of the existing South Station and USPS property and/or 
contemplated a complete rebuild of the South Station Terminal to capture all potential operational 
benefits. These alternatives explored opportunities that were outside of the original study area, but could 
help achieve the project goals. However, the Unconstrained Rail Alternatives were found to have a 
substantial impact to the existing infrastructure adjacent to and within the terminal. Also, the costs 
associated with the Unconstrained Rail Alternatives outweighed operational benefits gained by these 
alternatives, and alternatives within a more defined boundary, the Constrained Rail Alternatives, were 
then analyzed. 


A total of four Constrained Rail Alternatives were analyzed with a more conservative approach in order to 
minimize impacts to the existing infrastructure, while still improving operations to and from the terminal. 
Constrained Rail Alternative 1 proposed a total of 19 tracks while Constrained Rail Alternatives 2 
through 4 proposed a total of 20 station tracks. MassDOT had previously determined? that 20 tracks was 
the optimal number to achieve the 2030 operating plan. The use of 19 tracks was contemplated, but the 
study found that while the service plan was possible, delays could result. As such, it would be preferable 
to have 20 tracks for the expansion program. 


Section 5 sets forth the rating criteria utilized and the results of the screening of the Tier | alternatives. 
Rating criteria were established to evaluate the ability of the Constrained Rail Alternatives to meet future 
rail system requirements as measured by: platform accessibility and length; infrastructure maintenance 
requirements; constructability; and capital costs. Based on this evaluation, it was determined that 
Constrained Rail Alternatives 2 and 3 be further studied in the next phase of project development. 
Constrained Rail Alternatives 2 and 3 are both similar in size, configuration and operations. As such, the 


> Massachusetts Department of Transportation, Massachusetts Department of Transportation Boston South Station HSIPR Expansion Project, 
Technical Memorandum: Network Simulation Analysis of Proposed 2030 MBTA/Amtrak Operations at South Station. Final Report. August 1, 
2010. http://www.massdot.state.ma.us/Portals/25/Docs/FRA_HSIPR/Appendix_A1.pdf. 
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similar track configuration of these alternatives was evaluated in the DEIR in order to determine the rail 
impacts of the SSX project. 


Section 6 discusses the steps that would be involved in the next phase of the Tier 2 analysis. 


Figures are provided at the end of this technical report. 


3. Existing Conditions 


The South Station project site is shown on Figure 1. The project site includes the station as well as the 
approach (or setup) interlockings and layover yards. Approach interlockings are further discussed in the 
following section. The South Station Rail Terminal area consists of 13 tracks, eight platforms and a 
system of trackwork (also referred to as interlockings) that allow Amtrak and MBTA trains to access the 
station from the NEC and Framingham/Worcester Line from the west and southwest and the MBTA’s 
Fairmount Line and Old Colony Railroad from the south. As South Station is a terminal facility, every 
arriving train results in a departing trip, either as a scheduled trip to another outlying terminal or to a 
layover or service facility. Current weekday operations at South Station include 40 Amtrak and 280 
MBTA revenue trips, and 32 Amtrak and 97 MBTA non-revenue trips, for a total of 434 daily train 
movements at the terminal.’ 


Amtrak and the MBTA currently use four layover yards to support South Station operations: Amtrak’s 
Southampton Street Yard, Amtrak’s Front Yard, MBTA’s South Side Service and Inspection (S&I), and 
MBTA’s Readville — Yard 2. All of Amtrak’s existing layover needs (daytime and overnight) are 
accommodated at the Southampton Street Yard, which allows the MBTA to utilize a portion of the 
Amtrak yards during the midday hours. Current MBTA service levels require daytime layover space for 
28 trainsets (locomotives and coaches), but space exists only for 22 trains. This shortfall in six layover 
spaces requires the MBTA to store non-revenue trains at the station platforms while waiting for available 
slots at the existing south side layover facilities, or to move the trains around the rail system. 


Other components of rail systems are signal systems, traction power, OCS, communications system, and 
civil work, as well as appurtenant structures. Civil work typically includes impervious parallel drainage 
systems and related drainage structures to properly convey stormwater runoff; any embankments and cuts 
on which the railway is built; and any retaining walls or other earth supporting structures required to hold 
railway embankment and cut side slopes in place. Rail systems include elements such as turnouts, 
switches, and frogs, among others. Standard turnouts and frog angles are utilized to tie into the main line 
tracks. A turnout is an arrangement of a switch and a frog with closure rails which diverts the train from 
one track to another. A switch is a pair of movable track rails providing a connection over which to move 
the train from one track to another. A frog is an assembly that lets the flanged rail wheels cross over the 
opposite rail. The closure rails are the rails that connect the switch and the frog. Turnout sharpness is 
designated by the angle of the frog and determines the speed by which a train can go over the frog in a 
diverging movement, which is a move from one track to another. Figure 2 shows a yard area catch basin, 
a combined sewer service connection, a dwarf signal, and overhead contact system (Tower | Interlocking) 
in the South Station terminal area. Signal systems, traction power, OCS, communication system, and civil 
works are not the subject of this report as the same challenges apply for all alternatives. These would be 
further studied as part of preliminary engineering design once a preferred alternative is chosen. 


3 Current weekday daily train movements are based on Amtrak Timetable effective January 14, 2013; MBTA Schedules effective April 29, 2013; 
and MBTA South Side Equipment Cycle effective April 29, 2013. 
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Additionally, though it is not yet under construction, the proposed South Station Air Rights (SSAR)* 
project is considered to be built and in place prior to the expansion of South Station and, as such, all 
improvements to be made as part of the SSAR project were considered in the rail alternatives 
development. 


3.1 Existing Terminal Interlocking System 


Figure 3 presents a diagram of the existing South Station terminal area track, layover, and six 
interlockings controlling train movements. An interlocking is a segment of railroad infrastructure 
comprised of track, turnouts, and signals linked (interlocked) in a way that allows for trains to move from 
one track to another, or across tracks, safely preventing conflicting train movements. The interlockings 
enable train dispatchers to route incoming trains over a variety of tracks to/from available station tracks. 
In addition to the primary interlocking close to South Station, called Tower 1 Interlocking, approach 
interlockings are critical to terminal operations because they maximize incoming and outgoing train 
movements during peak periods. Additionally, interlockings serve to stage trains during off-peak periods, 
thereby keeping non-revenue trains off active tracks and minimizing congestion at the station. 


There are nine main line approach tracks, which currently converge through Tower | Interlocking and 
then expand into 13 station tracks and eight platforms in the South Station Terminal area. Of these nine 
main line tracks, five mainline tracks arrive at South Station from the west, consisting of the NEC main 
line, which operates on Tracks 1, 2, and 3, and the Framingham/Worcester Line, which operates on 
Tracks 5 and 7. The remaining four main line tracks arrive at South Station from the south, and consist of 
the Fairmount Line/Dorchester Branch, which operates on Fairmount Line/Dorchester Branch Tracks 
DB1 and DB2 and the Old Colony Line, which operates on Tracks OC1 and OC2. These four tracks also 
access the Amtrak and MBTA train maintenance facilities and layover yards. 


Amtrak and the MBTA currently utilize one main (Tower 1) interlocking and two approach interlockings 
for routing trains into and out of South Station. Presented in order from closest to most distant from South 
Station, the three interlockings are as follows: 


3.1.1 Tower 1 Interlocking 


Located immediately south of the South Station passenger terminal at the northerly end of all MBTA and 
Amtrak lines which come into South Station from the south and west. The existing Tower | Interlocking 
consists of nine main line approach tracks converging through Tower | Interlocking and expanding into 
13 station tracks and eight platforms in the station area. It contains two long ladder tracks that allow a 
train approaching South Station on any track to reach nearly every platform track. 


3.1.2 Cove Interlocking 


Located southwest of South Station at the confluence of the Northeast Corridor (NEC) and the 
Framingham/Worcester Line, the Cove Interlocking consists of eight crossovers and one turnout. This 
interlocking allows for the movement of trains between the three NEC and two Framingham/Worcester 
Line tracks and allows trains to access more South Station platform tracks than if they were limited to 
Tower 1 Interlocking only. This interlocking also allows trains to access the MBTA and Amtrak 
maintenance facilities via the Wye track. 


4 The South Station Air Rights (SSAR) project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs, 
April 2006 (EEA No. 3205/9131). 
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3.1.3 Broad Interlocking 


Located just north of the MBTA’s South Side S&I Facility, in the vicinity of Broadway Bridge, where the 
Fairmount Line/Dorchester Branch and Old Colony Railroad Lines merge, Broad Interlocking consists of 
multiple turnouts and slip switches that allow for the movement of trains to and from South Station, to 
and from the MBTA’s South Side S&I Facility, and to and from Cove Interlocking via the Wye track. 


3.2 Current Operating Constraints 


Current capacity at South Station constrains existing operations and negatively impacts the ability of the 
station to service projected intercity and commuter rail service expansions. During the morning and 
afternoon peak periods, operations are near capacity with a limited ability to expand service on the 
shoulders of the peak periods. Service reliability at South Station, measured by minutes of delay and on- 
time performance (OTP), is adversely impacted by chronic terminal congestion. Due to the 
interconnectedness of service at South Station, where revenue train movements are directly linked to non- 
revenue train movements, as well as the complexity of crossover moves through the terminal interlocking 
area, individual train delays not only impact overall station operations, but also produce cascading effects 
upon service line operations. 


3.2.1 Interlocking Infrastructure Constraints 


The existing configuration of Tower 1, Cove, and Broad Interlockings limits the capacity of the terminal 
area. Tower | Interlocking allows a train approaching South Station, on any track, to reach nearly every 
platform track, limiting the number of trains that can simultaneously move through the interlocking. In 
addition, the shorter, low speed turnouts force diverging moves to be made at reduced speeds (10 miles 
per hour [mph]) in the Tower 1 Interlocking. Cove and Broad Interlockings have higher speed turnouts 
but do not have the capacity to handle all the diverging moves needed for efficient operations in and out 
of the station area. This forces many diverging moves to be made at Tower | Interlocking at 10 mph vs. 
30 mph at Cove Interlocking, creating more conflicts, and resulting in additional delays. 


3.2.2 Location of Layover Facilities 


The location of layover facilities is one of the main factors that determines the required diverging moves 
within Tower | and the approach interlockings for both revenue and non-revenue trains moving in and out 
of South Station. Currently, all layover facilities are located south of South Station. The lack of the 
layover facilities to the west of the station creates serious capacity constraints within the terminal area. 
Non-revenue yard movements from the lower numbered tracks at the westerly side of the station must 
crossover to the Fairmount Line/Dorchester Branch that provides access to Amtrak’s Southampton S&I 
Facility and Readville Yard. While in progress, these crossover moves block access to most of the South 
Station platforms, obstructing operations on the NEC and Framingham/Worcester Line in or out of the 
station. As Amtrak and MBTA commuter train volumes increase, these capacity constraints will severely 
hinder operations within the existing infrastructure. Revenue trains will be competing with each other for 
limited capacity and terminal track space, as well as with non-revenue trains moving between the station 
and yards. 


In March of 2013, MassDOT initiated an assessment of potential layover sites to address the needs of the 
SSX project. This report’ addressed the proposed location and configuration of the layover facility sites 
for South Station. A key finding of this analysis was that locating layover facilities on both south and 


> Massachusetts Department of Transportation. Layover Facility Alternatives Analysis Report. Version 0. March 2013. 
www.massdot.state.ma.us/Portals/25/Docs/efs/C-LayoverFacilityAlternativesAnalysisReport.pdf. 
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west of South Station would be beneficial to operations into South Station by reducing the need for trains 
to cross over the Tower | Interlocking to reach platforms and, as such, impede access into and out of the 
station. 


3.2.3 Inadequate Platform Size 


Currently, South Station has 13 platform tracks and eight platforms. Existing platforms are 17 feet-6 
inches wide and are of varying lengths. The existing station layout limits the length of several of the 
platform tracks. Tracks 1, 2, and 12 can hold a maximum of seven-car trainsets each for MBTA trains and 
Track 13 can only hold a maximum of six-car trainsets. Existing track lengths limit the potential for 
longer trainsets required to meet future demand. The MBTA anticipates using eight and nine-car trainsets 
to accommodate projected future growth. Amtrak has stated at stakeholder meetings on the SSX project 
that while they have not determined the specific size of their trainsets in the future, they are confident that 
they will be longer than the ones that currently service South Station (current Amtrak train lengths at 
South Station are 664 feet for Amtrak Acela and 748 feet for Amtrak Regional trainsets). 


Additionally, mid-platform boarding with mid-platform access to the headhouse is currently not an option 
at South Station. Currently, the only access to the headhouse is from the north end of the platforms, which 
creates crowded conditions for passengers alighting and boarding. Being able to provide mid-platform 
access would improve passenger flows and would meet modern design standards. 


3.2.4 South Station Air Rights Project 


Current platform constraints may be further exacerbated by the proposed SSAR project. This project 
would consist of approximately 1.8 million sf of mixed-use development to be located directly above the 
railroad tracks at the existing South Station headhouse. The SSAR project will also include expansion of 
the existing bus terminal towards the existing headhouse. The SSAR project was approved by the 
Secretary of EEA in 2006; however it has not yet begun construction. Nonetheless, for environmental 
review of the SSX project, the SSAR project is assumed to be built for the future year analysis, and is part 
of the SSX project’s No Build Alternative. Coordination of the design elements of the SSAR project and 
the SSX project will be required in the next phase of project development. Consideration of the 
interrelationship of the two project’s design elements, such as platform lengths, column placement and 
passenger access, will be carefully reviewed to ensure consistency in planning and design. Figure 4 shows 
the station platform configuration under the SSAR project. Table | depicts existing compensated platform 
lengths and the compensated platform lengths as modified by the SSAR project. The compensated lengths 
include the distance from the station end of the platform to the face of the bumping post and the 10-foot 
buffer. 
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Table 1—Existing Compensated Platform Lengths at South Station 
Track Platform | Existing Length (feet) SSAR Length (feet) 


1 A 706 706 
2 B 781 781 
3 B 815 795 
4 C 956 936 
5 C 989 920 
6 D 1066 997 
7 D 1104 1015 
8 E 1183 1094 
9 E 1230 1200 
10 F 1219 WLS 7 
11 F 891 891 
12 G 658 658 
13 H 538 538 


4. Track Configuration Alternatives 


In addressing the SSX project goals of eliminating operating capacity constraints, improving (OTP), and 
facilitating a more efficient and attractive passenger rail network in the NEC, the Tier 1 rail alternative 
screening evaluated two sets of rail engineering alternatives: “Unconstrained” Rail Alternatives and 
“Constrained” Rail Alternatives. For both sets of alternatives a list of fixed elements (elements or 
structures that would remain and could not be modified) and flexible elements (all other elements that 
could be impacted and/or reconfigured) was developed that determined the limits within the project study 
area. 


The Unconstrained Rail Alternatives presented alternatives that completely rebuild the South Station 
Terminal and capture all potential operational benefits. In addition to the impact of completely rebuilding 
the terminal, the Unconstrained Rail Alternatives have substantial impacts to public and private property 
adjacent to the terminal and along the railroad right-of-way. These alternatives explored opportunities that 
were outside the limits of the original study area, but were considered for their ability to achieve the 
project goals. All aspects of a complete rebuild of the station terminal area were explored by studying 
these “out-of-the-box” alternatives and realizing the opportunities available and quantifying the 
infrastructure impacts. The costs associated with the Unconstrained Rail Alternatives were determined to 
outweigh the operational benefits gained therefore, alternatives within a more defined boundary, the 
Constrained Rail Alternatives, were then analyzed. 


The Constrained Rail Alternatives were developed to minimize impacts to the existing infrastructure 
while still improving operations to and from the terminal. These alternatives were designed to provide the 
recommended 20 tracks, within the originally determined boundary, and minimize impacts to adjacent 
infrastructures. 


Railroad standards were utilized to modify the existing Tower | Interlocking and South Station Terminal 
area. Future service demands by Amtrak and the MBTA, as reflected in the 2035 operations plan, requires 
an additional seven station tracks to berth Amtrak and the MBTA trainsets. At Tower 1| Interlocking, 
restricted Number Eight (No.8) turnouts were utilized to provide connection into the main line track. The 
rigid special trackwork infrastructure of a Number Eight turnout is approximately a twelve degree (12°) 
curve and would govern the proposed track alignment off of the existing main line to 10 mph. 
Specialized trackwork must always maintain the proposed frog angle and degree of curve. This added 
complexity makes the railroad alignment challenging in the constrained geographic conditions that exist 
at South Station. 
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4.1 Unconstrained Rail Alternatives 


A set of four unconstrained, conceptual-level alternatives (Unconstrained Rail Alternatives 1, 2, 3A and 
3B) were developed for the purpose of expanding rail capacities at South Station. The intent of these 
alternatives was to approach the design of the rail elements with few limitations and in order to provide 
idealized design standards. Within the realm of Unconstrained Rail Alternatives, MassDOT determined 
that certain elements or structures would remain as-is (fixed elements) and all other elements could be 
impacted and/or reconfigured (flexible elements). Three distinct alternatives were developed within the 
context of these fixed and flexible elements. Table 2 shows a list of fixed and flexible elements that were 
determined for the Unconstrained Rail Alternatives. 


Table 2—Fixed and Flexible Elements for Unconstrained Rail Alternatives 
Project Elements Fixed | Flexible 
South Station headhouse 


1-90/Mass Turnpike tunnels and ramps 


I-93 and ramps 


Fort Point Channel and 100-foot buffer zone 


Reopening of Dorchester Avenue for public use 


Central Artery/Tunnel (CA/T) vent buildings 


MBTA Red Line 


P| P<] PS] P<] PS] P<] OS] P< 


Provision not to preclude future subsurface alignment 


SSAR Project, Phase | (Tower) 


245 Summer Street 


Acquisition and relocation of the USPS Facility 


Existing tracks and platforms 


Tower | Interlocking 


Approach interlockings 


South Station Bus Terminal and ramps 


Consideration of a grade-separated rail station 


Overhead bridges on approaches to South Station 


NINN NN NN NNN 


Station tracks being elevated or located below ground surface 
at Dorchester Avenue 
Wye track 


MBTA’s Red Line train storage facility - Cabot Yard 


NTN 


Addition of overhead contact system (OCS) infrastructure to 
the Fairmount Line/Dorchester Branch to electrify and 
facilitate use by Amtrak 

X= Fixed Elements; V= Flexible Elements 


MassDOT determined that all project alternatives would not preclude a future subsurface alignment, as 
determined by the Secretary of Energy and Environmental Affairs (Certificate on the SSX project 
Environmental Notification Form, April 19, 2013). Additionally, MassDOT evaluated the Unconstrained 
Rail Alternatives - as well as Constrained Rail Alternatives — to maintain a 100-foot buffer zone from the 
Fort Point Channel, as defined by the Massachusetts Wetlands Protection Act. 


4.1.1 Unconstrained Rail Alternative 1 — 20 Tracks at Grade 


Unconstrained Rail Alternative 1 proposes to demolish all existing tracks and platforms at South Station 
and construct 20 new tracks and 11 new platforms at South Station, as illustrated in Figure 5. This 
alternative represents a “best case” scenario from a terminal track design perspective and presents an ideal 
alignment to serve the existing and future demands of rail operations and passengers at South Station. 
This alternative proposes to create an entirely new terminal track layout where all of the platforms would 
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meet the current MBTA standard and at least 10 platforms would be long enough to accommodate 
Federal Railroad Administration’s (FRA’s) initial suggestion for 1,312-foot long platforms for future 
high-speed rail trains. In order to provide those platform lengths, the new station would extend north and 
require the purchase of the property at 245 Summer Street. 


This alternative would acquire and demolish the existing USPS Facility adjacent to Dorchester Avenue, 
and the new South Station footprint would incorporate both the existing station parcel and the USPS 
parcel. In the new terminal track layout all tracks would be at the same grade as the existing tracks “‘at- 
grade” and would run parallel to Dorchester Avenue, shifting the tangent bearing of the existing tracks to 
be parallel with the Fort Point Channel. This shift in the terminal track alignment dictates the tracks on 
the Fort Point Channel bridge to shift easterly requiring a widening of the Fort Point Channel bridge to 
add two more tracks to the east. All of the platforms would have access to natural daylight and 
ventilation and a reconfigured Tower | would ensure optimal operational capacity. 


e Opportunities — Unconstrained Rail Alternative 1 

o Adds seven tracks to South Station Terminal increasing the overall terminal capacity by 
approximately 55%. South Station currently has 13 tracks and the 20 total tracks 
accommodate the projected future service programs for Amtrak and MBTA. 

o Adds two tracks across Fort Point Channel to reduce complexities associated with the Tower 
1 Interlocking and to improve access to and from maintenance facilities. These additional 
tracks reduce conflicting movements through the Tower 1 Interlocking. 

o Creates potential for 10 or more 1,312-foot long platforms (in accordance with the FRA’s 
preference for high-speed rail station platforms). This platform length is being held as a 
suggested platform length throughout the NEC and accommodates existing and proposed 
trainset lengths as well as allows for growth in the future. 

o Creates one fully integrated intermodal station serving intercity passenger rail, commuter rail, 
transit, and bus service passengers. 

o Provides new 22-foot wide platforms to meet current MBTA and Amtrak standards. 

o The new 22-foot wide platforms could accommodate vertical circulation elements on the 
platforms. The introduction of vertical circulation elements allow for full mid-platform 
boarding, improving passenger flow and meeting modern design standards. 


e Impacts/Challenges — Unconstrained Rail Alternative 1 

o The acquisition of 245 Summer Street requires a significant upfront capital investment for the 
purchase of the property. The building currently serves as the headquarters for a major 
financial investment company. 

o The acquisition and demolition of the existing USPS Facility 

o The track configuration would require the removal and reconstruction of the entire South 
Station Bus Terminal structure. The bus terminal was built over the tracks and southern end 
of the platforms in 1992 and is fully functional with years of expected life remaining. 
Demolition and reconstruction of this facility would impact city bus routes that stop in the 
vicinity of South Station; commuter service between South Station and the greater Boston 
metropolitan area, and regional service to New England and points beyond provided by 
eleven private bus companies operating out of the terminal. 

o As part of a previous reconstruction project, foundations for a future bus expansion were set 
in the existing track layout and columns were constructed in Platform G and Platform H to 
support expansion of the bus garage north towards the headhouse over the platforms. These 
foundations and columns would have to be removed. 

o The demolition and reconstruction of all existing tracks and platforms present major impacts 
to existing operations during construction as all trains entering South Station today would 
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have to be stopped at nearby Amtrak and/or commuter rail stations for an extended period of 
time and busing of passengers would be necessary to/from South Station. 

o Requires reconfiguration of Tower | Interlocking in its entirety. This presents major impacts 
to existing operations during construction as all trains entering South Station today would 
have to be terminated at nearby Amtrak and/or commuter rail stations for an extended period 
of time. 

o Requires new two-track bridge across Fort Point Channel. This new bridge would be 
necessary in addition to the existing bridge to accommodate the new approaches. 

o Requires replacement bridges at Broadway and West Fourth Street to accommodate the new 
approaches. 

o Limits the amount of street-front retail along Dorchester Avenue, due to location of platforms 
at 100-foot setback from Fort Point Channel. 


4.1.2 Unconstrained Rail Alternative 2 — Bi-Level South Station 


Three different concepts were initially developed to accommodate optimal terminal track infrastructure 
for existing and future South Station ridership by constructing a bi-level station, but due to considerable 
impacts and limited benefits only one was fully analyzed in the Tier 1 screening. The three concepts were 
as follows: 


1. The first proposed concept is a new bi-level station on the existing USPS property adjacent to the 
existing tracks, platforms, and bus terminal. This concept keeps the existing tracks, platforms, and 
the bus terminal in place. In order to establish a bi-level station in accordance with MBTA and 
Amtrak standards, a maximum gradient of 1% is required. To meet this criterion, the Old Colony 
and Fairmount Line/Dorchester Branch tracks would have to be elevated through the Tower 1 
Interlocking. The foundations and piers of this aerial structure would create significant 
complexities and impacts to Tower | infrastructure as the Tower | Interlocking is already 
constrained today with existing tracks, special trackwork, signal equipment, OCS poles and 
foundations. Due to the physical limitations at Tower 1 Interlocking this concept was not 
progressed further. 

2. The second bi-level station concept proposes depressing the lower level of the station below the 
existing tracks. This concept creates conflicts with the three tunnels (Ramp D, I-90 West Bound, 
and I-90 East Bound) that are directly beneath the commuter rail tracks leading into the South 
Station Terminal. These tunnels were constructed as part of the Massachusetts Turnpike 
Authority’s Central Artery/Tunnel (CA/T) project and have shallow soil cover (approximately 
18-feet) above the top of the tunnel. Due to conflicts with the CA/T tunnel system this concept 
was not progressed further. 

3. The third concept, Unconstrained Rail Alternative 2, proposes a new bi-level South Station on the 
site of the existing platforms, tracks, Bus Terminal, and USPS property. This concept was studied 
further and is explained below. 


Unconstrained Rail Alternative 2 proposes a bi-level South Station whereby trains approaching the station 
from the Framingham/Worcester Line and NEC Main Line would arrive at the first (lower) level; and 
trains approaching the station from the Fairmount Line/Dorchester Branch and Old Colony Lines would 
arrive at the second (upper) level, as shown in Figure 6 and Figure 7. In order to establish a bi-level 
terminal in accordance with MBTA and Amtrak standards, a maximum gradient of 1% is required. 
Meeting this criterion pushes the modifications for Tower 1 Interlocking to the south substantially, 
impacting the Fort Point Channel Bridge, West 4" Street and Broadway overhead bridges. In addition to 
the impact to the bridges, the first and second levels of the bi-level station would completely sever 
Framingham/Worcester Line and NEC Main Line station tracks and platforms from the Old Colony Line 
and Fairmount Line/Dorchester Branch station tracks and platforms. This would complicate rail 
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operations as trains entering the terminal from Framingham/Worcester Line and NEC Main Line would 
not be able to exit out of the terminal on Fairmount Line/Dorchester Branch and Old Colony Line, 
essentially creating two separate terminals. 


A complete demolition of the existing platforms and tracks allows for all of the proposed platforms to be 
designed to meet the current MBTA and Amtrak standards as well as the FRA-suggested 1,312-foot long 
platform length. In order to accommodate those platform lengths, the new station would extend north and 
require the purchase of the property at 245 Summer Street. The bi-level form of the station creates an 
enclosed condition for the lower tracks/platforms, but it allows for significantly more terra firma for 
development opportunities along Dorchester Avenue. Similar to Unconstrained Rail Alternative 1, this 
alternative would acquire and demolish the existing USPS Facility adjacent to Dorchester Avenue; the 
new South Station footprint would incorporate both the existing station parcel and the USPS parcel. 


e Opportunities — Unconstrained Rail Alternative 2 

o Increases the overall terminal capacity by approximately 55%. South Station currently has 
13 tracks and the 20 total tracks accommodate the projected future service programs for 
Amtrak and MBTA. 

o Simplifies Tower | special trackwork and reduces congestion by minimizing complex 
moves and allowing trains to pass through Tower | more efficiently. 

o The proposed station consumes less of the USPS property and allows for more terra firma to 
be available for development along Dorchester Avenue across from the Fort Point Channel. 
The additional space increases the flexibility of the property for future development and 
increases the property value to the Commonwealth. 

o Provides new 22-foot wide platforms to meet current MBTA and Amtrak standards. 

o Enables construction of FRA-suggested 1,312-foot long platforms. 


e Impacts/Challenges — Unconstrained Rail Alternative 2 

o Completely severs Framingham/Worcester Line and NEC Main Line station tracks and 
platforms from the Old Colony Line and Fairmount Line/Dorchester Branch station tracks 
and platforms. This, in turn, complicates rail operations not allowing trains entering the 
terminal from Framingham/Worcester Line and NEC Main Line to exit out of the terminal on 
Fairmount Line/Dorchester Branch and Old Colony Line; essentially having first and second 
levels functioning as two separate terminals. 

o NEC Main Line and Amtrak trains on lower level have no access to Southampton Amtrak 
shop and layover facility. Alternative may be to electrify Fairmount Line/Dorchester Branch 
and use upper level. Electrification and associated infrastructure modifications have been 
under discussion for many years in the Northeast and have been determined to be major 
undertakings. 

o Requires new approach structure and Fort Point Channel bridge replacement. In order for 
trains to approach the upper level platforms at an acceptable gradient (1% per MBTA and 
Amtrak standards), the tracks serving these platforms need to start their incline a considerable 
distance south of the station. The existing rail bridge would need to be replaced with a new 
bridge at a higher elevation. 

o Requires replacement roadway bridges at Broadway and West Fourth Street. In order for 
trains to approach the upper level platforms at an acceptable gradient (1% per MBTA and 
Amtrak standards), the tracks serving these platforms need to start their incline a considerable 
distance south of the station. These existing roadway bridges over the railroad would need to 
be replaced with new bridges at a higher elevation. Considering that these bridges are part of 
the local street network, there would be considerable work necessary to join the new bridges 
with the existing roadways. 
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12) 
12) 


The acquisition of 245 Summer Street requires a significant upfront capital investment for the 
purchase of the property. The building currently serves as the headquarters for a major 
financial investment company. 

The track configuration would require the removal and reconstruction of the entire South 
Station Bus Terminal structure. The bus terminal was built over the tracks and southern end 
of the platforms in 1992 and is fully functional with years of expected life remaining. 
Demolition and reconstruction of this facility would impact city bus routes that stop in the 
vicinity of South Station; commuter service between South Station and the greater Boston 
metropolitan area, and regional service to New England and points beyond provided by 
eleven private bus companies operating out of the terminal. 

As part of a previous reconstruction project, foundations for a future bus expansion were set 
in the existing track layout and columns were constructed in Platform G and Platform H to 
support expansion of the bus garage north towards the headhouse over the platforms. These 
foundations and columns would have to be removed. 

The demolition and reconstruction of all existing tracks and platforms present major impacts 
to existing operations during construction as all trains entering South Station today would 
have to be stopped at nearby Amtrak and/or commuter rail stations for an extended period of 
time and busing of passengers would be necessary to/from South Station. 

Requires reconfiguration of Tower | Interlocking in its entirety. This presents major impacts 
to existing operations during construction as all trains entering South Station today would 
have to be terminated at nearby Amtrak and/or commuter rail stations for an extended period 
of time. 

Requires doubled vertical circulation for dedicated access to platforms from third level 
concourse, resulting in convoluted egress path. 

Creates underground-like user experience for lower platform level passengers. 

Results in limited footprint for new Bus Terminal. 


4.1.3 Unconstrained Rail Alternative 3A — Relocate Amtrak to Cabot Yard 


Unconstrained Rail Alternative 3A proposes to relocate Amtrak services from South Station to a brand 
new site that currently houses the Red Line Cabot Yard Facility, as depicted in Figure 8. This facility is 
located just south of the Fort Point Channel and the existing South Station. This alternative requires the 
demolition of the existing facility and construction of an entirely new Amtrak station. An Amtrak specific 
station would reduce track and platform congestion for Amtrak and MBTA and allow for all platforms to 
be designed using Amtrak guidelines. This alternative proposes that no Amtrak trains would enter Tower 
1, easing congestion and simplifying operations. With this alternative both the existing South Station and 
the USPS Facility would not be modified. 


e Opportunities — Unconstrained Rail Alternative 3A 
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o Amtrak trains would no longer pass through Tower 1 Interlocking simplifying diverging 
movements, reducing congestion, and improving platform flexibility for MBTA commuter 
rail trains. 

o The existing South Station site is complex and constrained. By providing separate 
infrastructure to support the future Amtrak service expansion in a different location, there 
would be more flexibility to accommodate anticipated MBTA commuter rail service 
expansion. 

o A separate station would allow Amtrak to tailor the design specific to their unique security, 
boarding, and passenger amenity needs. 

o Provides new 22-foot wide platforms to meet current MBTA and Amtrak standards. 

o Enables construction of FRA-suggested 1,312-foot long platforms at Cabot Yard. 
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e Impacts/Challenges — Unconstrained Rail Alternative 3A 


[e) 


In order to enable Amtrak trains to access new terminal station, the Fairmount 
Line/Dorchester Branch would need to be electrified and its infrastructure modified. 
Electrification and the related infrastructure modifications have been under discussion for 
many years in the Northeast and have been determined to be major undertakings that will not 
be accommodated in the near future. 

Requires major work at Wye track, including creating a new interlocking and building a new 
bridge structure to accommodate multiple tracks. Currently Wye track is a single track and 
crosses Fort Point Channel on a single track rail bridge. 

Requires replacement roadway bridges at Broadway and West Fourth Street. 

Requires major site work at Cabot Yard/ Old Colony connection in order to accommodate the 
new station entrance/intersection. 

Creating a separate Amtrak station outside of South Station Terminal eliminates the 
opportunity for a fully integrated intermodal station. Travelers using South Station have 
access to the Red Line, Silver Line, MBTA buses, and intercity buses. This new Amtrak 
station would be too far from those transfer points for passengers to access without 
introducing another trip. The Broadway Station on the Red Line is in close proximity to this 
site and could offer an intermodal connection. More analysis would be necessary to 
determine how the connection could be made. 

Creates undersized headhouse for Amtrak Station due to the limited size of the Cabot Yard 
area and proximity to Fort Point Channel. 

The Cabot Yard Facility provides storage and maintenance services to the Red Line. 
Replacing this facility with an Amtrak station would require the MBTA to relocate these 
services to an existing or new facility along the Red Line service area. 


4.1.4 Unconstrained Rail Alternative 3B — Relocate Amtrak to Boston 


Convention Center 


Unconstrained Rail Alternative 3B proposes to relocate Amtrak terminal operations to a brand new 
facility adjacent to the Boston Convention and Exhibition Center (BCEC), as illustrated in Figure 9. This 
location is approximately 2 mile south of South Station. Similar to Alternative 3A, with this alternative 
both the existing South Station and the USPS Facility would not be modified. An Amtrak specific station 
would reduce track and platform congestion and allow for all platforms to be designed using Amtrak 
guidelines. This alternative proposes that no Amtrak trains would enter Tower 1, reducing congestion and 
simplifying operations. In order to achieve this alternative, several significant capital investments and 
operational alterations would be necessary. 


e Opportunities — Unconstrained Rail Alternative 3B 


[e) 


(2) 


Amtrak trains would no longer pass through Tower 1 Interlocking simplifying diverging 
movements, reducing congestion, and improving platform flexibility for MBTA commuter 
rail trains. 

The existing South Station site is complex and constrained. By providing separate 
infrastructure to support the future Amtrak service expansion in a different location, there 
would be more flexibility to accommodate anticipated MBTA commuter rail service 
expansion. 

Provides new 22-foot wide platforms to meet current MBTA and Amtrak standards. 

Enables construction of FRA-suggested 1,312-foot long platforms at the BCEC site. 

Creates a new transit center in the South Boston Waterfront/Innovation District 
neighborhood. This is one of the fastest growing neighborhoods in Boston, but it currently 
lacks transportation alternatives. Providing direct access from Amtrak to the BCEC and the 
neighborhood greatly improves the long-term viability of the neighborhood. 
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o Facilitates transit oriented development (TOD) around the new Amtrak station, thereby 
supporting planned new development in the South Boston Waterfront/Innovation District 
neighborhood. 

o A separate station would allow Amtrak to tailor the design specific to their unique security, 
boarding, and passenger amenity needs. 


e Impacts/Challenges — Unconstrained Rail Alternative 3B 

o In order to enable Amtrak trains to access new terminal stations, the Fairmount 
Line/Dorchester Branch would need to be electrified and its infrastructure be modified. 
Electrification and the related infrastructure modifications have been under discussion for 
many years in the Northeast and have been determined to be major undertakings that will not 
be accommodated in the near future. 

o Requires major work at Wye track, including creating a new interlocking and building a new 
bridge structure to accommodate multiple tracks. Currently Wye track is a single track and 
crosses Fort Point Channel on a single track rail bridge. 

o Requires replacement roadway bridges at Broadway and West Fourth Street. 

o Requires new multi-span rail bridge structure from the Fairmount Line/Dorchester Branch 
across the lead tracks to the Amtrak Maintenance Facility and Southampton Street Yard as 
well as the Old Colony Main to reach Track 61, the existing track that leads to the 
Convention Center. 

o Creating a separate Amtrak station outside of South Station Terminal eliminates the 
opportunity of a fully integrated intermodal station. Travelers using South Station have access 
to the Red Line, Silver Line, MBTA buses, and intercity buses. This new Amtrak station 
would be too far from those transfer points for passengers to access without introducing 
another trip. 

o The location of the new Amtrak station is proposed where the loading docks that currently 
serve the BCEC are located. This concept would require the BCEC loading area to be 
rearranged. 


4.1.5 Evaluation of Unconstrained Rail Alternatives 


Table 3 summarizes the opportunities and impacts/challenges of the four Unconstrained Rail Alternatives. 
There would be significant challenges associated with each of these alternatives. While these alternatives 
would be able to accommodate proposed Amtrak and MBTA service expansions, and would provide 
some opportunities for accommodating both current and future train service, the challenges associated 
with construction phasing, land acquisition, and separated passenger rail services would outweigh 
potential benefits. Due to the substantial impacts, these alternatives will not be pursued further. 


This analysis has provided a thorough understanding of opportunities and impacts/challenges of a 
complete rebuild of the South Station Terminal. Due to impacts/challenges illustrated in Table 3, the 
Unconstrained Rail Alternatives require costly mitigation measures as well as improvements and/or 
replacement of existing infrastructure. Anticipated benefits are not commensurate with the costs and other 
impacts associated with them. Thus, none of these alternatives were deemed feasible. 
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Table 3—Comparison of Unconstrained Rail Alternatives 
Alternative Alternative Alternative Alternative 
3B 


Potential Impacts 


Opportunities 
Reduces existing congestion at South Station v v v v 
Accommodates MBTA & Amtrak service V 7 Pe V 
expansions 
Provides longer platforms/allows mid-platform we yi 
boarding at South Station 
Provides longer platforms at Amtrak Station v v 
Expands passenger concourse/amenities v 
Expands retail opportunities along Dorchester e, 
Avenue 
Supports TOD in new Boston neighborhood v v 
Supports planned development 

Provides single multi-modal South Station 


iy < 


Impacts/Challenges 

Reconfigures Tower | Interlocking 

Acquires & demolishes 245 Summer Street 
Demolishes & reconstructs Bus Terminal 
Demolishes & reconstructs tracks & platforms 
Requires new 2-track bridge across Fort Point 
Channel 

Requires replacement bridges at Broadway & West 
Fourth Streets 

Requires extensive, difficult construction staging 
Limits retail opportunities along Dorchester Avenue 
NEC main line and Amtrak trains have no access to 
Southampton Amtrak shop and layover facility 
Provides limited footprint for reconstructed Bus 
Terminal 

Reduces passenger flow/provides complicated egress x 
Involves infrastructure modification of Fairmount 
Line/Dorchester Branch 

Requires electrification of Fairmount 
Line/Dorchester Branch 

Requires site work at Cabot Yard/Old Colony 
connection 

Does not provide for one Boston intermodal station 
Requires land acquisition x x 
Requires passenger transfers from Amtrak to South 
Station 

Provides undersized Amtrak Station headhouse 
Requires bridge from Fairmount Line/Dorchester 
Branch to Track 61 

Compromises Convention Center loading dock area 
Y= Opportunity; X = Impact/Challenge 


rK|P<] PS | PS TPT P< I PM] P< 
~| PS | PK [PS] P<] P<] 


| IPS PP<] PS | OO | OK 


| P< 1S] P<] PMI P< 


Following additional discussions with the FRA, MassDOT determined that 1,312-foot long platforms 
were not feasible for the SSX project due to anticipated impacts upon existing infrastructure. MassDOT 
determined that the platform/berthing length should be as long as possible and should meet the Amtrak 
berthing requirement of 1,050 feet and the MBTA berthing requirement of 850 feet. These 
platform/berthing lengths were used in developing the Constrained Rail Alternatives. 
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4.2 Constrained Rail Alternatives 


After understanding the major impacts to existing infrastructure associated with the Unconstrained Rail 
Alternatives, a second set of alternatives, Constrained Rail Alternatives were studied. These alternatives 
were developed in a more conservative approach with respect to impacts to existing infrastructure. 
MassDOT determined that for the Constrained Rail Alternatives, certain additional elements or structures 
would remain as-is (fixed elements) and other elements could be impacted and/or reconfigured (flexible 
elements). Table 4 lists the fixed and flexible elements for this set of alternatives and provides a 
comparison to Unconstrained Rail Alternatives as discussed in Section 3.1. 


Table 4—Fixed and Flexible Elements for Unconstrained and Constrained Rail Alternatives 
Unconstrained Constrained 


Fixed and Flexible Elements Rail Rail 
Alternatives Alternatives 


South Station Headhouse 
1-90/Mass Turnpike tunnels and ramps 

I-93 and ramps 

Fort Point Channel and 100-foot buffer zone 

Reopening of Dorchester Avenue for public use 

Central Artery/Tunnel (CA/T) vent buildings 

MBTA Red Line 

Provision not to preclude future subsurface alignment 

SSAR Project, Phase 1 (Tower) 

245 Summer Street 

Acquisition and relocation of the USPS facility 

Existing tracks and platforms 

Tower | Interlocking 

Approach interlockings 

South Station Bus Terminal and ramps 

Consideration of a grade-separated rail station 

Overhead bridges on approaches to South Station 

Station tracks being elevated or located below ground surface 
at Dorchester Avenue 

Wye track 

MBTA’s Red line train storage facility - Cabot Yard 

Addition of OCS _ infrastructure to the Fairmount 
Line/Dorchester Branch to electrify and facilitate use by 
Amtrak 

X= Fixed Elements; V= Flexible Elements 


AIAN | SEATS A NIN NEA NPS] OST 8] OS] PS] ST ee] 
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NS 


Four distinct alternatives were developed within the context of these fixed and flexible elements. These 
alternatives are distinct because each Constrained Rail Alternative provides specific benefits in addition 
to satisfying the project goals. These benefits include streamlining operations, minimizing disruption to 
existing operations, and maximizing joint/private development potential. The Constrained Rail 
Alternatives comprise various layouts at the South Station terminal area and Tower | Interlocking and are 
described in Section 3.2.1 through Section 3.2.4 of this Technical Report. Section 3.2.5 describes the 
reconfiguration of the approach (setup) interlockings, which is proposed for all Constrained Rail 
Alternatives. 


4.2.1 Constrained Rail Alternative 1 -— Redesign/Redevelopment 


Constrained Rail Alternative 1 is a modified version of Unconstrained Rail Alternative | and consists of a 
total redesign of the existing track and platform alignment to the circa 1899 station approach alignment. 
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As seen in Figure 10, the original tracks were constructed parallel to Dorchester Avenue, but later 
reconstruction of the terminal shifted the track alignment to run parallel with Atlantic Avenue. This 
alternative would hold the tangent bearing from the Fort Point Channel bridge tracks (Old Colony and 
Fairmount Line/Dorchester Branch Tracks) into Tracks 8 and 9 at the station. By shifting the alignment of 
the terminal back to its original alignment this alternative reduces the complex movements and eases the 
approach to the terminal through a redesigned Tower 1, improving operational performance. Whereas 
Unconstrained Rail Alternative 1 included impacts to the 245 Summer Street property and did not 
accommodate the SSAR project, Constrained Rail Alternative | does not impact either. 


As illustrated in Figure 11, the general track layout would resemble the original South Station track 
headings from 1899. This alternative would require reconfiguration of Tower | Interlocking in its 
entirety, as well as demolition and reconstruction of the existing South Station tracks and platforms. It 
would accommodate 19 station tracks, with the longest platform length of 1,148 feet and the shortest 
platform length of 783 feet. Platform tracks would tie into the existing Old Colony, Fairmount 
Line/Dorchester Branch, NEC and Framingham/Worcester Line tracks within the limits of Tower | 
Interlocking. The NEC and Worcester/Framingham Lines would access station Tracks 1 through 13, the 
Fairmount Line/Dorchester Branch Tracks 1 through 17 and Old Colony Lines would access station 
Tracks | through 19. This setup provides great operational versatility and also allows for all tracks to have 
access to the S&I Facility. 


This terminal track design allows for full mid-platform boarding at all tracks and with the reconstruction 
of the bus terminal would be an intermodal station with almost double the capacity for buses and trains as 
it has today. 


Although this alternative achieves the goal of optimizing operational flexibility for both MBTA 
commuter rail and Amtrak high speed rail trains, this alternative falls short in pursuit of other project 
goals. In addition to the complete demolition and reconstruction of Tower 1 Interlocking and station 
tracks and platforms, this alternative also requires the demolition and reconstruction of the existing bus 
terminal and the foundations and columns for future bus terminal expansion that were installed when the 
bus terminal was constructed. This proposed work presents major impacts to existing operations during 
construction as all trains entering South Station today would have to be terminated at nearby Amtrak 
and/or commuter rail stations for an extended period of time. Another goal of this project is to maximize 
joint/private development potential. Due to the realignment of the terminal tracks and the width of the 
proposed platforms, this alternative consumes almost all of the USPS property in addition to the existing 
South Station terminal area, with very little property remaining for joint/private development 
opportunities. In particular, there is not sufficient room to allow for street-level retail along Dorchester 
Avenue that is fundamental to supporting the mixed-use joint/private development element of the project. 


e Opportunities — Constrained Rail Alternative 1 

o Has the ability to improve railroad operations to meet Amtrak’s and MBTA’s Future 2035 rail 
service schedule requirements. (Operations simulation modeling would be conducted to evaluate 
the ability to meet future South Station operational needs). 

o Adds six tracks to South Station Terminal increasing the overall terminal capacity by 
approximately 45%. South Station currently has 13 tracks and this alternative proposes a total of 
19 station tracks. Nineteen station tracks is the maximum number of tracks that can be 
accommodated in this alternative. 

o Creates 22-foot wide platforms to meet current MBTA and Amtrak standards. 

o Reduces congestion at terminal by reconfiguring Tower 1 Interlocking and allowing trains to 
pass through more efficiently. 

o Allows for full mid-platform boarding, improving passenger flow and meeting modern design 
standards. 
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e Impacts/Challenges — Constrained Rail Alternative 1 

o The track configuration would require the removal of the entire South Station Bus Terminal 
structure. The bus terminal was built over the tracks and southern end of the platforms in 1992 
and is fully functional with years of expected life remaining. 

o As part of a previous reconstruction project, foundations for a future bus expansion were set in 
the existing track layout and columns were constructed in Platform G and Platform H to support 
expansion of the bus garage north towards the headhouse over the platforms. These foundations 
and columns would have to be removed. 

o The demolition and reconstruction of all existing tracks and platforms present major impacts to 
existing operations during construction as all trains entering South Station today would have to 
be stopped at nearby Amtrak and/or commuter rail stations for an extended period of time and 
busing of passengers would be necessary to/from South Station. 

o Requires reconfiguration of Tower 1 Interlocking in its entirety. This presents major impacts to 
existing operations during construction as all trains entering South Station today would have to 
be terminated at nearby Amtrak and/or commuter rail stations for an extended period of time. 

o Does not allow for opportunities for street-level retail along Dorchester Avenue due to proposed 
footprint of tracks. 

o _Incurs high capital costs, with a substantial cost differential from Alternatives 2 and 3. 


4.2.2 Constrained Rail Alternative 2 — Streamline Operations 


After analyzing the significant investment required to demolish and replace the South Station tracks, 
platforms, and bus terminal in their entirety, alternatives were developed that were less impactful to the 
existing infrastructure. In particular, two alternatives were developed that maintained all of the existing 
tracks and platforms and expanded the terminal tracks to the east onto the USPS property. The first of 
these is Constrained Rail Alternative 2. 


Constrained Rail Alternative 2 maintains the existing platform configuration at South Station and expands 
the terminal track configuration to the east with four new platforms and seven new tracks parallel to the 
existing tracks. The existing platforms would remain at their current width of 17 feet — 6 inches and the 
new platforms would meet the current standard of 22 feet in width. In order to accommodate the new 
configuration of the realigned tracks and to lengthen the platforms as much as possible, all of the existing 
platforms would require modifications at their ends. In particular, Platform G would require extensive 
modifications to allow for berthing of Amtrak trains. Once these adjustments are accounted for, this 
alternative would allow for the longest platform length of 1,177 feet, with the shortest platform length 
being 824 feet. The conceptual plans show that 15 berthing tracks would accommodate MBTA required 
length (850 feet) and two berthing tracks would accommodate Amtrak required length (1,050 feet). It is 
anticipated that all berthing lengths would be lengthened during preliminary engineering through standard 
upgrades and the adoption of innovative techniques, but more analysis is necessary to determine exact 
lengths. In addition to the platform modifications, this alternative would result in impacts to the future 
overbuild columns along the east side of the terminal. 


One of the main benefits of Constrained Rail Alternative 2 is that it would streamline operations at South 
Station due to the redesign of Tower 1 Interlocking and South Station could operate as two separate mini- 
terminals. The NEC and Worcester/Framingham Lines would access the westerly station tracks and the 
Fairmount Line/Dorchester Branch and Old Colony Line would access the easterly station tracks. This 
setup streamlines operations by reducing conflicting movements through the approach interlocking. This 
alternative would also allow access for 18 of the terminal tracks to the S&I Facility. 


In order to achieve this operational optimization, the Tower 1 Interlocking would require extensive 
reconfiguration. It is possible that this reconfiguration could be staged so that service would not have to 
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be halted completely during construction, but the impact to service would be substantial in the best case 
construction staging plan. This alternative layout is illustrated in Figure 12. 


In addition to preserving the existing platforms and tracks, this alternative avoids impact to the existing 
bus terminal and minimizes the impact to the future bus expansion foundations and columns. The bus 
terminal is close to capacity today and there are plans to expand it in the future. By expanding the rail 
capacity without impacting the bus service, this alternative increases the opportunities for multi-modality 
as all existing and new platforms could have direct access to the bus terminal as well as other modes 
available at South Station. This alternative also allows for the opportunity for joint/private development 
on the USPS property along Dorchester Avenue as the new proposed terminal tracks do not occupy all of 
the terra firma adjacent to the street. Early analysis shows that there should be enough land for mixed use 
development on the ground supporting air rights over the tracks. 


e Opportunities — Constrained Rail Alternative 2 

o Has the ability to improve railroad operations to meet Amtrak’s and MBTA’s Future 2035 rail 
service schedule requirements. (Operations simulation modeling would be conducted to evaluate 
the ability to meet future South Station operational needs). 

o Adds seven tracks to South Station Terminal increasing the overall terminal capacity by 
approximately 55%. South Station currently has 13 tracks and this alternative proposes a total of 
20 station tracks. 

o Simplifies Tower 1 special trackwork and reduces congestion by minimizing conflicting 
movements at Tower | Interlocking. 

o Allows for expanded opportunities for street-level retail along Dorchester Avenue due to 
proposed footprint of tracks. 

o Creates new 22-foot wide platforms to meet current standard on newly constructed platforms. 


e Impacts/Challenges — Constrained Rail Alternative 2 

o As part of a previous reconstruction project, foundations for a future bus expansion were set in 
the existing track layout and columns were constructed in Platform G and Platform H to support 
expansion of the bus garage north towards the headhouse over the platforms. The columns along 
Platform G and Platform H would have to be removed. 

o Substantial reconfiguration of Tower | Interlocking is required for all mainline tracks, special 
trackwork, and station tracks. More analysis would occur during preliminary engineering to 
determine the level of impact this would have on existing service levels during construction. 
While it is clear that some level of impact would occur, it is MassDOT’s intent to minimize the 
disruption to passengers and service. 

o In order to accommodate the new configuration of the tracks at Tower | Interlocking and to 
lengthen the platforms, all of the existing platforms would require modifications. These 
modifications would result in further complexities during construction staging as service would 
be shut down to these platforms during the reconstruction. 


4.2.3 Constrained Rail Alternative 3 — Minimize Disruption to Operations 


Constrained Rail Alternative 3 maintains the existing platform configuration at South Station and expands 
the terminal track configuration to the east with four new platforms and seven new tracks parallel to the 
existing tracks. The existing platforms would remain at their current width of 17 feet — 6 inches and the 
new platforms would meet the current standard of 22 feet in width. Similar to Constrained Rail 
Alternative 2, existing Platform G would require extensive modifications, but the other existing platforms 
would not require modifications at their ends. Once these adjustments are accounted for, this alternative 
would allow for the longest platform length of 1,177 feet, with the shortest platform length being 723 
feet. The conceptual plans show that eight berthing tracks would accommodate the MBTA required 
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length (850 feet) and three berthing tracks would accommodate Amtraks’ required length (1,050 feet). It 
is anticipated that several berthing lengths would be lengthened during preliminary engineering through 
standard upgrades and the adoption of innovative techniques, but more analysis is necessary to determine 
exact lengths. This alternative layout is illustrated in Figure 13. 


One of the main benefits of Constrained Rail Alternative 3 is that there would be minimal impact to the 
Tower | Interlocking track configuration. The additional terminal tracks are accommodated by adding 
special trackwork to the existing interlocking with minimal impact to existing operations. In addition to 
minimizing the construction staging impacts, this alternative would provide the maximum platform 
accessibility. Trains approaching South Station via the Fairmount Line/Dorchester Branch and Old 
Colony Line would have universal platform accessibility. For the Framingham/Worcester and NEC 
service lines platform access would vary dependent on if the crossover moves were made at Tower 1 or 
Cove Interlocking. If crossover moves are made at Cove Interlocking, Framingham/Worcester and NEC 
service lines would have access to station Tracks 1 through 14. This increased flexibility allows for 
greater mitigation opportunities for dispatchers in the event of delays. This setup allows for all tracks to 
have access to the S&I Facility. 


In order to achieve this flexibility without requiring significant modifications to Tower 1, the lengths of 
the proposed platforms will be less than Constrained Rail Alternative 2. In order to accommodate the 
additional special trackwork appended to Tower | and allow for sufficient tangent track at the terminal, 
the berthing lengths are reduced. As with the other alternatives, it is likely that the berthing lengths can be 
extended after further engineering and analysis, but those exact lengths are indeterminate during 
conceptual engineering. 


In addition to preserving the existing platforms and tracks, this alternative avoids impacts to the existing 
bus terminal and minimizes the impact to the future bus expansion foundations and columns. The bus 
terminal is close to capacity today and there are plans to expand it in the future. By expanding the rail 
capacity without impacting the bus service, this alternative increases the opportunities for multi-modality 
as all existing and new platforms could have direct access to the bus terminal as well as other modes 
available at South Station. This alternative also allows for the opportunity for joint/private development 
on the USPS property along Dorchester Avenue as the new proposed terminal tracks do not occupy all of 
the terra firma adjacent to the street. Early analysis shows that there should be enough land for mixed use 
development on the ground supporting air rights over the tracks. 


e Opportunities — Constrained Rail Alternative 3 

o Has the ability to improve railroad operations to meet Amtrak’s and MBTA’s Future 2035 rail 
service schedule requirements. (Operations simulation modeling would be conducted to evaluate 
the ability to meet future South Station operational needs). 

o Adds seven tracks to South Station Terminal increasing the overall terminal capacity by 
approximately 55%. South Station currently has 13 tracks and this alternative proposes a total of 
20 station tracks. 

o By avoiding significant modifications to Tower 1 and the existing platforms, it minimizes 
impacts to rail operations during construction. 

o Allows for expanded opportunities for street-level retail along Dorchester Avenue due to 
proposed footprint of tracks. 

o Creates new 22-foot wide platforms to meet current standard on newly constructed platforms. 

o Provides operational versatility to station tracks and platforms. 
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e Impacts/Challenges — Constrained Rail Alternative 3 
o As part of a previous reconstruction project, foundations for a future bus expansion were set in 
the existing track layout and columns were constructed in Platform G and Platform H to support 
expansion of the bus garage north towards the headhouse over the platforms. The columns along 
Platform G and Platform H would have to be removed. 
o In order to accommodate the special trackwork added to Tower 1, the platform lengths need to 
be reduced resulting in shorter berthing lengths. 


4.2.4 Constrained Rail Alternative 4 — Maximize Overbuild Potential 


Constrained Rail Alternative 4 proposes a total redesign of existing tracks and platforms without 
impacting existing and future overbuild. This alternative proposes to swap the current positioning of the 
tracks and platforms so that the proposed track structure would fall within the envelope of the existing 
platforms and the proposed platforms would fall within the envelope of the existing tracks. Figure 14 
illustrates the realignment of the existing track and platforms in plan view and elevation. 


This alignment would allow the proposed platforms to be constructed at 22-foot widths. In addition, the 
existing bus terminal would not be impacted as the support columns that are currently within the track bed 
would be accommodated in the new platforms. 


The remaining tracks and platforms would be constructed parallel to Dorchester Avenue. This alignment 
provides improved horizontal curve radii for the Old Colony and Fairmount Line/Dorchester Branch 
tracks approaching the terminal from Tower | Interlocking. Where Constrained Rail Alternatives 2 and 3 
resulted in an irregular-shaped parcel remaining of the former USPS property, Constrained Rail 
Alternative 4 creates a uniform-shaped section of terra firma, enhancing the development opportunity 
along Dorchester Avenue. However, this setup also results in a large wedge-shaped platform between the 
two differing alignments that is not desirable as it takes up valuable space inside the terminal. 


In order to maintain the existing bus terminal and provide enhanced opportunity for future joint/private 
development and overbuild, the platform lengths in Alternative 4 are significantly shorter. In Constrained 
Rail Alternative 4, the longest platform length would be 864 feet and the shortest platform length would 
be 560 feet. Only one berthing length would accommodate MBTA requirements and none would 
accommodate Amtrak requirements. 


Similar to Constrained Rail Alternative 1, Constrained Rail Alternative 4 would require a reconfiguration 
of Tower | Interlocking in its entirety, as well as reconstruction of South Station tracks and platforms. In 
Constrained Rail Alternative 4, future overbuild columns would be located on the platforms and would no 
longer exist between tracks. Constrained Rail Alternative 4 is illustrated in Figure 15. 


e Opportunities — Constrained Rail Alternative 4 

o Has the ability to improve railroad operations to meet Amtrak’s and MBTA’s Future 2035 rail 
service schedule requirements. (Operations simulation modeling would be conducted to evaluate 
the ability to meet future South Station operational needs). 

o Adds seven tracks to South Station Terminal increasing the overall terminal capacity by 
approximately 55%. South Station currently has 13 tracks and this alternative proposes a total of 
20 station tracks. 

o Allows for expanded opportunities for street-level retail along Dorchester Avenue due to 
proposed footprint of tracks. 

o Creates new 22-foot wide platforms to meet current standard. 
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e Impacts/Challenges — Constrained Rail Alternative 4 

o The demolition and reconstruction of all existing tracks and platforms present major impacts to 
existing operations during construction as all trains entering South Station today would have to 
be stopped at nearby Amtrak and/or commuter rail stations for an extended period of time and 
busing of passengers would be necessary to/from South Station. 

o As part of a previous reconstruction project, foundations for a future bus expansion were set in 
the existing track layout and columns were constructed in Platform G and Platform H to support 
expansion of the bus garage north towards the headhouse over the platforms. The columns along 
Platform G and Platform H would have to be removed. 

o Requires reconfiguration of Tower | Interlocking in its entirety. This presents major impacts to 
existing operations during construction as all trains entering South Station today would have to 
be terminated at nearby Amtrak and/or commuter rail stations for an extended period of time. 

o Does not provide sufficient platform berthing lengths to accommodate future Amtrak high- 
speed rail trainsets. 

o _Incurs high capital costs, with substantial cost differential from Alternatives 2 and 3. 


4.2.5 Approach (Setup) Interlockings 


This section presents the proposed configuration of the approach interlockings, which would apply to all 
of the Constrained Rail Alternatives. The proposed future 20-track South Station layout (19 in 
Constrained Rail Alternative 1) envisions infrastructure that can support up to seven trains moving 
simultaneously through the Tower | Interlocking area. This proposed layout would be paired with an 
operating philosophy that reduces the amount of conflicting movements through the terminal area by 
enabling every train to use the proposed approach interlockings at Cove and Broad, thereby allowing 
faster and more efficient crossover moves in preparation of berthing at station platforms. The Cove 
Interlocking on the NEC would allow crossovers to occur at 20-30 mph, versus the speed of 10 mph in 
the Tower | area, making the necessary crossover movements more efficient. The proposed universal 
interlocking at Broad Interlocking would deploy the same philosophy of pushing the conflicting 
movements to an area of higher-speed crossovers and away from the Tower | Interlocking area. This 
proposed layout would continue to provide the operational flexibility needed in the event of an equipment 
failure or emergency. 


Operationally, the proposed layout would group the South Station platform tracks into “mini” terminals, 
allowing for faster movement and reducing conflicting movements in Tower 1. This proposed layout and 
philosophy would require well-devised operating and maintenance plans that would not require 
movements across the entire Tower | Interlocking. The proposed operating plans would require more 
segregation between the separate lines and users, as well as require train crews and dispatchers to adhere 
to planned train placement at platforms and strict schedule. 


Cove Interlocking 


A new Number 15 crossover from Track WB5 to WB7 at the easterly end of the interlocking would be 
installed to increase operational flexibility. The remaining existing crossovers would be relocated or 
replaced to accommodate the new crossover and create operational flexibility for moves to and from all 
tracks. Realignment of Track WB5 would impact a mid-span support pier at Harrison Avenue. 


Broad Interlocking 
The most substantial modification at Broad Interlocking would be the introduction of a third running track 


(labeled OCRR3). This running track would contain an 850-foot minimum sectional release between 
Cabot and Broad Interlockings, which would allow one commuter rail trainset to occupy this section 
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(Block) without impacts to Tower | Interlocking. This would provide sufficient space to hold one trainset 
outside of Tower 1 Interlocking, and would help with maintaining speed and maximizing efficient train 
movements through Tower | Interlocking. 


Other improvements at Broad Interlocking would include the installation of Number 15 universal 
crossovers, on the north end of the interlocking, in the vicinity of the existing Wye track, to allow moves 
between DB2 and OCRR1 and maintain moves to the Wye track and S&I Facility. A new yard lead 
would be established and the MBTA’s S& I Facility yard tracks would be realigned. 


5. Alternatives Screening 


5.1 Rating Criteria 


This section discusses the rating criteria that were used to screen the Constrained Rail Alternatives in the 
Tier 1 analysis. Each alternative was evaluated for the criterion described in the following sections. A 
numerical rating of 1 through 4 was established to evaluate the ability of the alternatives to meet future 
rail system requirements, as measured by platform accessibility and length, infrastructure maintenance 
requirements, constructability, and capital costs; with 1 being the most favorable alternative to meet 
system requirements and 4 being the least favorable alternative to meet system requirements. The 
criterion listed herein is related to operational and physical characteristics of the rail alternatives. 
Environmental impacts of each of these alternatives were not evaluated at this stage. The preferred rail 
configuration identified through this screening process was then carried forward into the environmental 
analysis and is the subject of the DEIR alternatives. 


5.1.1 Platform Rating 


The platform designs of the Constrained Rail Alternatives were rated for their accessibility by each rail 
service line and their ability to accommodate future Amtrak and MBTA trainsets. The goals are to: 


e Provide maximum platform accessibility. Platform accessibility was evaluated by the ability of each 
service line to access each platform at South Station. In the case of an emergency or a stopped 
vehicle, flexibility in platform accessibility is critical. Platform accessibility is measured by the 
number of platforms that each service line can access whether the crossover move occurs at the 
approach interlocking or at Tower | Interlocking. 


e Accommodate Amtrak and MBTA platform length requirements. In order for a trainset to use any 
platform, adequate berthing length is required. To accommodate future Amtrak trainsets, platform 
lengths are required to be 1,050 feet. To accommodate future MBTA trainsets, platform lengths are 
required to be 850 feet. Alternatively, innovations may be incorporated into platform design to 
“extend” platform capabilities to accommodate berthing of Amtrak and MBTA trainsets. These 
innovations are depicted in Figure 16. 


5.1.2 Infrastructure Maintenance Rating 


The Constrained Rail Alternatives were rated by their anticipated maintenance requirements associated 
with special trackwork. Maintenance needs are directly correlated to the amount of rail infrastructure 
installed at each interlocking. The Tower 1 Interlocking configuration would vary among the rail 
engineering alternatives, whereas approach interlocking improvements would be common to all 
alternatives. The amount of special trackwork required at Tower | Interlocking was determined to assess 
infrastructure maintenance needs associated with each alternative. The goal is to: 
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e Reduce the complexity of Tower | Interlocking infrastructure and accompanying requirements to 
maintain a state-of-good-repair (SGR). Rail infrastructure includes track, special trackwork, signals, 
OCS, and communications system. 


5.1.3 Constructability Rating 


The Constrained Rail Alternatives were evaluated for their constructability, measured by the degree to 
which they would minimize impacts to existing infrastructure and minimize disruption to passenger 
service. The goals are to: 


e Minimize impacts to existing infrastructure. Existing infrastructure at South Station includes the 
station tracks and platforms, bus terminal, and foundations for future development (SSAR project). 


e Minimize disruption to passenger service. South Station is one of the busiest terminals in the 
Northeast, thus, keeping the trains running during construction with the least impact to their schedules 
becomes a challenge. It is critical that construction phasing minimize disruption to operations and 
maximize safety. 


5.1.4 Capital Cost Rating 
The Constrained Rail Alternatives were rated according to their anticipated capital costs. The goal is to: 


e Minimize capital costs. Order-of-magnitude costs are used to evaluate the constrained alternatives. 
Capital costs include station area track and platforms, Tower | Interlocking, approach interlockings, 
signal, communication system, and OCS. 


5.2 Tier 1 Alternatives Screening 
5.2.1 Platform Rating 
Platform Accessibility 


Table 5 through Table 8 present the proposed platform accessibility at South Station in the various 
alternatives. The tables compare the station platforms that would be accessible for each rail service line 
approaching the station in two scenarios: 1) with the crossover move occurring at the approach 
interlocking; or 2) with the crossover move occurring at Tower 1 Interlocking. 


Alternative 3 would provide the maximum platform accessibility regardless of the crossover move 
scenario. Trains approaching South Station via the Fairmount Line/Dorchester Branch and Old Colony 
Line would have nearly universal platform accessibility regardless of whether the crossover moves were 
to occur at the approach interlocking or at Broad Interlocking. For the Framingham/Worcester and NEC 
service lines, platform accessibility would be identical for crossover moves made at Cove Interlocking, 
with 14 out of 20 station tracks available for all trains (70% accessibility). While platform accessibility 
would decrease for the westerly service lines with crossover moves occurring at Tower | Interlocking, it 
would decrease substantially on only one track (Track 7), decreasing to six out of 20 tracks (30% 
accessibility). 


In contrast, Alternative 4 would provide the least amount of platform accessibility by service line. For 
both Old Colony Lines, platform accessibility would be limited to Tracks 14 through 20 if the crossover 
move were to occur at the approach interlocking (35% accessibility). Platform accessibility would be 
further reduced if the crossover moves were to occur at Tower | Interlocking (15 to 25% accessibility). 
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For the westerly service lines, platform accessibility would be identical for crossover moves occurring at 
Cove Interlocking, with Tracks 1 through 15 accessible (75% accessibility), but would decrease to as low 
as 20% for the Framingham/Worcester Line (Track 5) for crossover moves occurring at Tower 1 


Interlocking. 


Table 5—Proposed Platform Accessibility, Constrained Rail Alternative 1 
Accessible Station Tracks 


Trains Entering South Station 


South Bay 


N 


Crossover 
Service Line | Track aie 10 | 4443 
Proposed 
Interlocking 
7 Cove 
Framingham/ Tower | 
Worcester 5 
Tower | 
3 Cove 
Tower | 
Northeast 1 Cove 
Corridor Tower 1 
2 Cove 
Tower | 
1 South Bay 
Fairmount/ Tower 1 
Dorchester 
Branch 2, lS 
Tower | 
19 
Old Colony Tower | 


Tower | 


Y Indicates that the station platform would be accessible if the crossover move were to occur at the approach and/or Tower | Interlocking. 


Note: Constrained Rail Alternative 1 would add six tracks to the current 13 tracks, for a total of 19 tracks. 
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Table 6—Proposed Platform Accessibility, Constrained Rail Alternative 2 


Trains Entering South Station Accessible Station Tracks 


Crossover 
move at 7 9110] 11 | 12 | 13 | 14] 15 | 16] 17 | 18 | 19 
Proposed 


Interlocking 


Framingham/ 
Worcester 


Cove 
Tower | 
Cove 
Tower | 


Northeast 
Corridor 


Broad 
Tower | 


Broad 


Fairmount/ 
Dorchester 
Branch 


Tower | 


\o 


Old Colony Sa 
roa 


Tower | 


ia 


Y Indicates that the station platform would be accessible if the crossover move were to occur at the approach and/or Tower | Interlocking. 


Note: Constrained Rail Alternative 2 would add seven tracks to the current 13 tracks, for a total of 20 tracks. 
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Table 7—Proposed Platform Accessibility, Constrained Rail Alternative 3 
Trains Entering South Station Accessible Station Tracks 


Crossover 
move at 
Proposed aa es 
Interlocking 


pe Track 
Line 


Framingham/ 
Worcester 


Cove 
Tower | 


Northeast Cove 


Corridor Tower 1 


Cove 
Tower | 
South Bay 


Fairmount/ 
Dorchester 
Branch 


Tower | 
South Bay 
Tower | 


South Bay 


— 
\o 


Tower | 


Old Colony as 
outh Bay 


21 


~ 
i 
a 


Tower | 


VY Indicates that the station platform would be accessible if the crossover move were to occur at the approach and/or Tower | Interlocking. 


Note: Constrained Rail Alternative 3 would add seven tracks to the current 13 tracks, for a total of 20 tracks. 
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Table 8—Proposed Platform Accessibility, Constrained Rail Alternative 4 


Trains Entering South Station Accessible Station Tracks 


Crossover 
move at 
Proposed 
Interlocking 


Cove 


Framingham/ 
Worcester 


Tower | 


Northeast Cove 


Corridor Tower 1 


Broad 


Fairmount/ Tower | 
Dorchester 
Branch Broad 


Tower | 
Broad 


Tower | 
Old Colony 


¥ Indicates that the station platform would be sccessbie if the crossover move were to occur at ihe eon andor Tower 1 interlocking: 


Note: Constrained Rail Alternative 4 would add seven tracks to the current 13 tracks, for a total of 20 tracks. 
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Berthing Requirements 


Table 9 summarizes the ability of the proposed track platforms in Constrained Rail Alternatives 1 through 
4 to accommodate Amtrak and MBTA berthing requirements. 


Table 9—Proposed Berthing Requirement Accommodations, Constrained Rail Alternatives 1 
through 4 


Alternative 1 Alternative 2 Alternative 3 Alternative 4 
MBTA Amtrak MBTA Amtrak MBTA~- Amtrak | MBTA | Amtrak 


Track Platform 


v 


20 K N/A N/A : : i 
Y indicates that the station platform would be able to accommodate Amtrak and/or MBTA berthing requirements with the 
locomotive and coach platform length innovation. 
Note: All alternatives would provide additional tracks and platforms. Alternative 1 would provide a total of 19 tracks. 
Alternatives 2 — 4 would provide a total of 20 tracks. 


As previously discussed in Section 3.2, South Station terminal area presents many physical constraints. 
The existing terminal layout limits the length of several of platforms. Mid-platform boarding currently is 
not an option at South Station. Finally, the SSAR project will further reduce platform lengths at several 
tracks. Innovations were considered to enhance platform capabilities and accommodate berthing length 
requirements. These innovations have been implemented successfully in projects with similar constraints. 
The first innovation would be to locate the locomotive and a portion of the first coach outside the 
platform, without the ability to board/alight at both ends of the coach. Boarding/ alighting would occur 
from the first coach using only the station end door, as shown in Figure 16. This innovative approach 
would effectively reduce platform berthing requirements by 135 feet (65 feet for locomotive and 70 feet 
for the first coach). As a result, the effective platform length required to accommodate Amtrak trainsets 
would be 915 feet (as opposed to 1,050 feet), and the effective platform length required to accommodate 
MBTA trainsets would be 715 feet (as opposed to 850 feet). 


All alternatives would include the use of platform boarding and alighting innovations to accommodate 
Amtrak and MBTA berthing requirements. Figure 16 presents other innovations not included in the 
platform berthing rating analysis. These include using a fixed type bumping post to replace some of the 
longer bumping posts currently in use at South Station; and terminating OCS within the station area and 
using existing station structures (such as canopies, beams, columns, etc.) to support the OCS instead of 
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using OCS tie-off poles. MassDOT will determine the appropriate innovative mechanisms to extend 
platform capabilities and will work with project stakeholders, the FRA, Amtrak, and the MBTA, in 
reviewing these design approaches that are required to maintain acceptable platform/berthing lengths. 


As shown in Table 10, both Constrained Rail Alternatives 1 and 3 would meet platform berthing 
requirements for Amtrak at eight station tracks. Constrained Rail Alternatives 1 and 2 would meet 
platform berthing requirements for the MBTA at all of its station tracks, 19 and 20 station tracks, 
respectively. Constrained Rail Alternative 3 would meet platform berthing requirements for the MBTA at 
19 out of 20 station tracks. Constrained Rail Alternatives 1 and 3 would receive the highest rating for this 
criterion, followed by Constrained Rail Alternative 2, which would meet platform berthing requirements 
for Amtrak at six out of 20 station tracks. Constrained Rail Alternative 4 would not meet platform 
berthing requirements for Amtrak at any of the station tracks. Constrained Rail Alternative 4 would meet 
the platform berthing requirements for MBTA at only eight station tracks out of a total of 20 station 
tracks. Therefore, Constrained Rail Alternative 4 receives the lowest rating for this criterion. 


5.2.2 Infrastructure Maintenance Rating 


Table 10 summarizes the special trackwork that would be required at Tower 1 Interlocking for the 
different alternatives. Special trackwork at the approach interlockings would include turnouts, crossovers, 
slip switches, and diamond crossings. A railway turnout is a device that splits one track into two. A 
turnout permits trainsets to pass from one track to another. In general, the higher the turnout number, the 
higher the speed allowed in the turnout (10 mph for Number Eight turnout; 15 mph for Number 10 
turnout); however, the higher the turnout number, the longer the required tangent length. Crossovers are 
defined as two turnouts arranged to form a continuous passage between two nearby and generally parallel 
tracks. A slip switch is a combination of a crossing and one (or two) turnout(s). A diamond crossing is a 
structure used to allow one track to cross another at grade. 


Table 10—Tower 1 Interlocking Trackwork Requirements, Constrained Rail Alternatives 1 through 4 


Special Trackwork Requirements Alternative Alternative Alternative Alternative 


No. 8 Turnout 16 12 8 0 
No. 8 Crossover 3 2 2 0 
No. 8 Slip Switch 13 6 6 0 
No. 10 Turnout 0 0 0 13 
No. 10 Crossover 0 0 0 1 
No. 10 Slip Switch 0 0 1 6 
Diamond Crossing 4 0 1 0 
Total Trackwork Requirements 36 20 18 20 


Constrained Rail Alternative 1 would require the most extensive special trackwork at Tower 1 
Interlocking, and is anticipated to also require the highest maintenance requirements. Constrained Rail 
Alternative 1 would therefore rate the lowest in the infrastructure maintenance criterion. Constrained Rail 
Alternative 3 would require the least amount of special trackwork at Tower | Interlocking, and would be 
anticipated to require the least amount of maintenance. Constrained Rail Alternative 3 would rate the 
highest in the infrastructure maintenance criterion. 


5.2.3 Constructability Rating 
As a complete redesign and full build out of South Station, Constrained Rail Alternative 1 would impact 


all existing tracks and platforms, the existing Bus Terminal, and foundations for future development. 
Additionally, it would require a complete reconfiguration of Tower | Interlocking. It is anticipated that 
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construction of Constrained Rail Alternative | could shut down operations at South Station for an 
extended period of time, requiring substitute transportation and busing for up to two to three years. 
Busing could be required between South Station and the nearest commuter rail stations outside of Tower 
1 Interlocking on all lines (Old Colony, Fairmount Line/Dorchester Branch, Framingham/Worcester Line, 
NEC), as the Tower | reconstruction would prohibit access into the terminal. It is envisioned that 
substitute transportation plans would include the use of the MBTA heavy rail service. As an example, 
connections between Braintree Station on the Red Line/commuter rail could be used to move passengers 
into South Station via the Red Line. 


Similar to Constrained Rail Alternative 1, Constrained Rail Alternative 4 proposes to demolish existing 
tracks and platforms, and reconstruct tracks, platforms, and the OCS. Constrained Rail Alternative 4 also 
would require a complete reconfiguration of Tower | Interlocking. Contrary to Alternative 1, however, 
Constrained Rail Alternative 4 would not impact existing foundations for proposed overbuild 
development, nor would it impact the existing bus facility. Constrained Rail Alternative 4 also would 
require a shutdown of operations at South Station for an extended period of time. 


Both Constrained Rail Alternative 1 and Constrained Rail Alternative 4 have low ratings in this criterion. 
Due to the anticipated extensive impact to existing facilities and the extensive service disruption, 
Constrained Rail Alternative 1 rates the lowest in the constructability criterion. Because it would not 
impact the existing bus facility or future air rights development, Constrained Rail Alternative 4 rates 
slightly higher than Constrained Rail Alternative 1 in its constructability rating. 


Constrained Rail Alternative 2 would require a redesign of Tower | Interlocking, while retaining existing 
station Track 1 through 13 alignments and platform widths. Several switches and crossovers would be 
removed from the Tower | Interlocking, requiring reconfiguration of the existing track within the 
interlocking. The complexity of the trackwork would require extensive track outages. 


Constrained Rail Alternative 3 would maintain the existing configuration of Tower | Interlocking. It 
would not require the extensive special trackwork and realignment work required in Constrained Rail 
Alternative 2. The additional track expansion (seven tracks) to the east would tie into Tower 1 at OC2 
(the most easterly existing track), substantially limiting the required track outages and impacts to rail 
service. Because it is anticipated to require the least amount of track outages, Constrained Rail 
Alternative 3 rates the highest in this criterion. 


5.2.4 Capital Cost Rating 


Table 11 presents order-of-magnitude costs for constructing the alternatives. Capital costs were 
calculated for all tracks, signal system, OCS, communication system, and associated civil work within 
terminal and station areas including work at Tower 1, Cove, Broad, and other minor interlockings. As 
shown in Table 11, Constrained Rail Alternative 3 rates the highest and Constrained Rail Alternative 1 
rates the lowest in this criterion. 


Table 11—Capital Costs, Constrained Rail Alternatives 1 through 4 


Order-of-Magnitude 
Capital Costs 


Alternative 


1 $493 million 
D $202 million 
3 $138 million 
4 $470 million 
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5.2.5 Summary of Findings 


Table 12 summarizes the findings of the Tier 1 screening of Constrained Rail Alternatives. Due to the 
major impacts to existing infrastructure and challenges that would be encountered throughout the 
construction period, Constrained Rail Alternatives 1 and 4 are deemed “not feasible” and will not be 
further studied in subsequent evaluations. Constrained Rail Alternatives 2 and 3 are recommended as the 
two alternatives that would advance to a further, more refined evaluation process. 


Table 12—Summary Tier 1 Screening, Constrained Rail Alternatives 1 through 4 


Platform Rating Infrastructure 


trai Rail Alt ti Maint 
Constrained Rai ernative Accessibility | Berthing See 


Constructability Capital Cost 
Rating Rating 


1 — Redesign/Redevelopment 


— Streamline Operations 
3 — Minimize Disruption to 
Operations 

— Maximize Overbuild Potential 


Note: A rating of 1 indicates the most favorable alternative in comparison to other alternatives for the specific criterion. A rating 
of 4 indicates the least favorable alternative in comparison to other alternatives for the specific criterion. 
*Indicates that the alternatives have equal ratings in the criterion. 


6. Next Steps 


Based upon the platform rating, infrastructure maintenance rating, constructability rating, and capital cost 
rating, Tier 2 analysis is recommended for Constrained Rail Alternatives 2 and 3. 


Operations simulation modeling will be conducted for Constrained Rail Alternatives 2 and 3 as part of the 
Tier 2 evaluation. Constrained Rail Alternatives 2 and 3 will be evaluated by their ability to meet future 
South Station operational needs, as measured by their ability to accommodate future service plans and to 
meet on-time performance (OTP) and delay goals, described as follows: 


e Accommodate future service plans. By the year 2035, Amtrak projects 80 weekday revenue trips 
and 58 weekday non-revenue trips, representing a 100% revenue service increase above current 
levels. By 2035, the MBTA projects up to 315 weekday revenue trips and 101 weekday non-revenue 
trips, representing a 13% revenue service increase above current levels. Projections of train 
movements in and out of South Station are estimated to be a total of 554 daily trains by the year 2035, 
representing an overall increase of 23% above current revenue service levels°. 


e Meet OTP and delay goals. OTP and delay goals will be established for the Boston South Station 
complex, which includes the South Station platforms, Tower | Interlocking, and the key approach 
interlockings at Cove on the NEC and Broad in the Southampton Street area. OTP and delay goals 
for the South Station area will be consistent with the current Amtrak and MBTA service delivery 
policy goals. 


The Tier 2 analysis also will include a reassessment of platform capabilities and berthing 
accommodations, in accordance with MassDOT’s recent determination to evaluate the project alternatives 
with respect to inclusion/exclusion of the SSAR Tower, Phase | of the SSAR project. 


® 2035 revenue service level weekday train movements are based on Massachusetts Department of Transportation. Basis of Operations Analysis 
and Assumptions Verification Report, Version 3. June 2014. 
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The next phase of project development will proceed with a Tier 2 analysis that will include further 
coordination within MassDOT and with other stakeholders regarding rail engineering design criteria, 
including design innovations. The remaining alternatives selected in the Tier 1 Terminal Track 
Configuration Alternatives Analysis will be evaluated with respect to other SSX project elements, 
including station layout and design and layover facility alternatives. 
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7. Figures 
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Dwarf Signal at Tower 1 Interlocking Overhead Contact System at Tower 1 Interlocking 


Figure 2—Existing Rail Infrastructure at South Station Terminal Area 
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Figure 5—Unconstrained Rail Alternative 1 — 20 Tracks at Grade 
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Figure 7—Unconstrained Rail Alternative 2 — Bi-Level South Station, Plan 
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Figure 10—South Station Original Alignment (circa 1899) 
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Figure 11—Constrained Rail Alternative 1—Redesign/Redevelopment 
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Figure 12—Constrained Rail Alternative 2 — Streamline Operations 
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Figure 13—Constrained Rail Alternative 3 — Minimize Disruption to Operations 
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Figure 14—Constrained Rail Alternative 4—Maximize Overbuild Potential, Detail 
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Figure 15—Constrained Rail Alternative 4 — Maximize Overbuild Potential 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Environmental Justice and Title VI Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Purpose 


The purpose of this technical report is to demonstrate that MassDOT and the SSX project are in 
compliance with Title VI of the Civil Rights Act of 1964 and the Environmental Justice (EJ) Policy of 
Massachusetts Executive Office of Energy and Environmental Affairs (EEA). 


' Documents citing the need for an expanded South Station include: The Northeast Corridor Infrastructure Master Plan (2010); Amtrak’s A 
Vision for High-Speed Rail in the Northeast Corridor (2010), The Amtrak Vision for the Northeast Corridor — 2012 Update (2012), the 
Massachusetts State Rail Plan (2010), the Massachusetts Freight Plan (2010), and the two most recent long range transportation plans of the 
Boston Region Metropolitan Planning Organization (2007, 2011). 
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Title VI of the Civil Rights Act of 1964 states: “No person in the United States shall, on the ground of 
race, color, or national origin, be excluded from participation in, be denied the benefits of, or be 
subjected to discrimination under any program or activity receiving Federal financial assistance. ”’ 


The EEA EJ Policy states: “Environmental justice is the equal protection and meaningful involvement of 
all people with respect to the development, implementation, and enforcement of environmental laws, 
regulations, and policies and the equitable distribution of environmental benefits.” An EJ population is 
identified as a neighborhood containing a certain percentage of minority, low-income, foreign-born, or 
limited English proficiency (LEP) residents. (See Section 4 for a more detailed definition.) 


Title VI ensures that federally funded projects do not discriminate based on race, color, or national origin 
and also provides a vehicle for residents to file a complaint if they feel they have been discriminated 
against. The EEA EJ Policy identifies specific populations that are vulnerable to discrimination and 
requires that project proponents demonstrate that their project would not disproportionately impact these 
populations. While the SSX project is not subject to the EEA EJ Policy,” MassDOT is committed to 
evaluate the project for potential impacts to EJ communities based on federal and State guidelines. 


3. Summary of Findings 


The effects of the project alternatives were evaluated to determine whether impacts in the No Build and 
Build conditions would be disproportionate or adverse on EJ communities or populations. In fact, the 
SSX project would benefit EJ and Title VI populations, primarily by improving mobility. This analysis 
indicates the following: 


e The proposed transportation improvements would improve station accessibility and mobility for 
all users, including EJ and Title VI populations. 


e The project would not involve disproportionate impacts to EJ and Title VI populations and would 
not directly displace these populations; no residences would be displaced by the SSX project. 


e The displacement of the USPS facility could affect some EJ and Title VI population workers, but 
this facility is anticipated to be relocated within the area. Similarly, the displacement of 
approximately 30 businesses at the Widett Circle site could affect EJ populations. It is 
anticipated that these businesses would be relocated in the Boston area. No long-term losses of 
employment are anticipated to occur at these locations. 


Additionally, the Central Transportation Planning Staff (CTPS), staff for the Boston Region Metropolitan 
Planning Organization (MPO), performed travel demand modeling to assess any changes to accessibility 
to needed services and employment for EJ populations due to SSX project alternatives. This analysis 
indicates that minimal or no permanent changes would occur among the project alternatives across the 
communities of concern. Furthermore, permanent changes would be negligible (with either no change or 
changes of less than 2%) for both EJ and disabled populations and non-disadvantaged populations in the 
Build Alternatives as compared to the No Build Alternative. 


4. Regulatory Context 
Environmental justice refers to social equity in sharing the benefits and burdens of a project or program. 
Title VI, enacted as part of the landmark U.S. Civil Rights Act of 1964 (42 U.S.C. 2000d), is one law that 


prohibits discrimination on the basis of race, color, religion, sex or national origin in federally assisted 


> Per the Secretary’s Certificate on the ENF, April 2, 2013. 
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programs or activities.» The U.S. Americans with Disabilities Act (42 U.S.C. 12101) prohibits 
discrimination based on disabilities and mandates reasonable accommodations for disabled populations. 
Executive Order (EO) 12898, "Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations," requires each federal agency to identify and address, as appropriate, 
"disproportionately high and adverse human health or environmental effects of its programs, policies, 
and activities on minority populations and low-income populations,"* collectively referred to as EJ 
populations. 


The United States Department of Transportation (U.S. DOT) issued Order 5610.2(a) and regulations 
under Title 23 of the U.S. Code (U.S.C.), Section 109, to address environmental justice for minority and 
low-income populations.° The guiding EJ principles followed by U.S.DOT that apply to all federal 
transportation agencies are summarized as follows: 


e To avoid, minimize, or mitigate disproportionately high and adverse human health and 
environmental effects, including social and economic effects, on minority populations and low- 
income populations; 

e To ensure the full and fair participation by all potentially affected communities in the 
transportation decision-making process; 

e To prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority 
and low-income populations. 


The Environmental Justice Policy of the Massachusetts Executive Office of Energy and Environmental 
Affairs (EEA) defines environmental justice as the “equal protection and meaningful involvement of all 
people with respect to the development, implementation, and enforcement of environmental laws, 
regulations, and policies and the equitable distribution of environmental benefits.”® EJ populations are 
those segments of the population that EEA has determined to be most at risk of being unaware of or 
unable to participate in environmental decision-making or to gain access to state environmental resources. 
An EJ population is defined as a neighborhood (consisting of a U.S. Census Bureau census block group) 
that meets one or more of the following criteria: 


e The median annual household income is at or below 65.49% of the statewide median income 
($62,133) for Massachusetts ($40,673 in 2010). 

e 25% of the residents are minority. 

e 25% of the residents are foreign born. 

e 25% of the residents are lacking English language proficiency, defined as households in which no 
one aged 14 and over speaks English only or speaks English “very well.” 


5. Methodology 


This report utilizes the Massachusetts Office of Geographic Information (MassGIS) database of EJ 
populations that was developed using U.S. Census data and the EEA EJ criteria identified in Section 4 of 
this Technical Report. 


3 Racial and ethnic categories are further defined as follows: White (White alone, not Hispanic or Latino); Black (Black or African American 
alone, not Hispanic or Latino); Asian (Asian alone, not Hispanic or Latino); Hispanic (Hispanic or Latino; persons of Hispanic origin may be of 
any race); Other (American Indian and Alaska Native alone, not Hispanic or Latino; Native Hawaiian and other Pacific Islander alone, not 
Hispanic or Latino; some other race alone, not Hispanic or Latino; two or more races alone, not Hispanic or Latino). 

4 Executive Order 12898. Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations. Federal 
Register, Volume 59, No. 32, February 11, 1994. 

5 U.S. Department of Transportation, 2012. U.S. DOT Order 5610.2(a), Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations. Federal Register, Volume 77, No. 99, May 10, 2012. 

6 Executive Office of Environmental Affairs, 2002. Environmental Justice Policy of the Executive Office of Environmental Affairs, October 9, 
2002. 
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The EJ Technical Report was based on the EEA’s definition of EJ populations described in the last 
section. EJ populations were considered relative to the City’s overall population to determine if they 
would be disproportionately impacted by the SSX project. This EJ assessment involved the following 
steps: 


e Identifying EJ populations within the study area, 

e Identifying potentially significant and adverse impacts of the SSX project, and 

e Evaluating the proposed SSX project’s effects on EJ populations relative to its overall effects to 
determine whether any impacts on EJ populations would be disproportionate and adverse. 


This EJ study area encompasses a one-half-mile radius of both South Station and the three layover facility 
sites, representing areas within walking distance and the areas determined to be most likely affected by 
the construction and operation of the SSX project. EJ communities were mapped and identified within 
the study areas using MassGJIS-developed data (shown in Figure 1-4). The MassGIS EJ community 
designations shown for the SSX project area, consisting of minorities, low-income populations, and 
populations lacking English proficiency, are based on Census block group data. Linguistic isolation (or 
English isolation) was used as an indicator of limited English proficiency (LEP). MassGIS excludes from 
designation those block groups with group quarters housing greater than 65%. Even though MassGIS 
designates EJ communities based on census block group boundaries, population census counts are 
available down to the block level. Although the characteristics of a particular census block, which is a 
smaller U.S. Census designation, may not meet these EJ criteria, the entire block group is included in the 
designated EJ community. In many instances, the one-half-mile study area crosses block group 
boundaries; and in some cases, much of the block group extends well outside the study area. To account 
for this discrepancy, only population within census blocks within the one-half mile study area was 
included in the EJ population counts. 


This EJ Technical Report addresses changes in accessibility and mobility using the results of CTPS’ 
analysis of potential disproportionate burdens on EJ populations in the realms of environmental impacts, 
mobility, congestion, and accessibility to services and employment for the SSX project. CTPS identified 
the following thresholds for EJ populations in the transportation analysis zones (TAZs)’ in the Boston 
Region MPO: 


e A minority (non-white or Hispanic) TAZ was identified as having a percentage of minority 
population greater than or equal to 25%, according to the 2010 Census. 

e A low income TAZ was identified as having a median household income at or below 60% of the 
state median household income in 2012 (60% of $69,393, or $42,497). 

e A linguistically isolated TAZ was identified as having a percentage of linguistically isolated 
population® greater than or equal to 25% population. 

e A disabled TAZ was identified as having a percentage of self-reported disable population greater 
than or equal to 10.4%, which is the percentage of self-reported disabled persons in the MBTA 
service area, according to the 2012 American Community Survey (ACS) 5-year summary data. 


To assess disproportionate impacts to EJ populations, a comparison of impacts to EJ and non-EJ 
populations was made to determine if the potential impacts would be disproportionately high and adverse 
upon the EJ populations. 


7 A transportation analysis zone (TAZ) is an aggregation of census geography based on population and estimated trip volumes. The Boston 
Region MPO travel demand model area is composed of 2,727 TAZs that comprise nearly all of eastern Massachusetts. 

8 A linguistically isolated household is identified as one in which all members 14 years old and over speak a non-English language and also speak 
English less than “very well.” 
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6. Existing Conditions 


The racial and ethnic composition of the City of Boston has changed dramatically over the last several 
decades, from a city that was predominantly white in 1980 (70%), to a majority-minority city (47% white) 
in 2010. The City of Boston is one of the most diverse cities in the nation and has one of the highest 
percentages of foreign-born populations (26.9%) in the U.S. Among the 25 largest U.S. cities in 2010, 
Boston ranked as sixth largest for foreign born populations. Boston also has the highest concentration of 
“affordable” subsidized housing among major U.S. cities. Approximately 20% of the city’s housing is 
dedicated to low- and moderate-income families. 


The ethnic and racial diversity of the city is reflected in the predominance of EJ populations in the SSX 
project study areas. Table | presents the percentages (by both population and land area compared to the 
total study area) of EJ areas designated for one or more parameters within the one-half-mile study areas of 
the SSX project sites. Population estimates in this table are based only on the Census blocks located 
entirely or partially within the half-mile study area. 


Table 1—Percentages by Population and Land Area Meeting Environmental Justice Criteria, SSX 
Project Study Areas 


Minorit POURING SIE Limited English Meets All EJ EJ Community 
y Proficiency Criteria Totals 
Population Area Population Area Population Area Population Area Population Area 
y % % % % % % % % % 
eauth 78.1 | 36.0 51.7 | 17.5 43.0 | 15.5 43.0 15.5 84.9 36.0 
Station 
ee 81.1 | 46.3 42.1 | 34.8 sre ke DET | RA 88.3 65.8 
Circle 
Beacon 
Park 73.7 | 80.3 34.7 | 48.8 0 0.0 0 0.0 93.9 80.3 
Yard 
Beagle 97.2 | 84.7 0 0 0) 44 0 0.0 97.2| 84.7 
- Yard 2 


Sources: MassGIS, U.S. Census Bureau 

a MassGIS defines EJ populations based on census block groups. Even though the characteristics of a particular census block may not meet this 
EJ criteria, the entire block group is included in the designated EJ community. Population percentages are only for those census blocks (within 
the EJ block group) that fall entirely or partially within the one-half-mile study area. 


6.1. South Station Study Area 


The total population of the one-half-mile South Station study area is 12,659 people, with 6,444 
households. The total EJ population within EJ communities in the one-half-mile study area is 10,571 
people, or 85% of the total population. The EJ communities within the one-half-mile study area include 
5,112 households, representing 80% of total households in the study area. 


Figure | presents the EJ populations located within one-half-mile of South Station. As shown in Figure 2, 
most of the areas to the north in Downtown and to the east in South Boston Waterfront/Innovation 
District, consisting of commercial high-rises and buildings or industrial/transportation uses, are largely 
unpopulated. The EJ population in the study area is located primarily west of the Central Artery (I-93) 
and the Surface Road. The EJ population generally encompasses a large portion of Chinatown to the west 
and populated portions of Downtown, to the north/northwest, accounting for 36% of the South Station 
study area (as shown in Figure 2). Within the one-half-mile study area, 181.4 acres have been designated 
by MassGIS, as an EJ community. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 5 


Environmental Justice and Title VI Technical Report 


The South Station study area includes portions of seven Census tracts. Within those seven tracts, the 
study area almost entirely encompasses eight Census block groups and portions of eleven other Census 
block groups. EJ populations, consisting predominantly of minority (Asian) populations, exist in 12 of 
the 19 Census block groups in the South Station study area. All 12 block groups in the study area 
designated as EJ communities exceed the EJ minority criterion. Eight of these block groups are also 
designated as low-income communities. Of these, seven block groups also meet the criterion for LEP. 


Table 2 presents the total population of the one-half-mile South Station study area, disaggregated by 
racial and ethnic characteristics. It compares the statistics for the study area to the surrounding 
neighborhoods, the City of Boston, Suffolk County, and the state as a whole. The racial and ethnic 
composition of the South Station study area, with an Asian population of 32%, reflects the Chinatown 
population. The South Station study area and adjoining neighborhoods generally had a smaller 
percentage of minority populations in 2010 than the city and county, but a higher percentage than the state 
as a whole. 


Table 2—Race and Ethnicity Characteristics, South Station Study Areas, 2010 
% % % % % 


of Minority of Black of Asian of Hispanic of 
Total Total Total Total Total 


South Station 

Hy ON 7,305 | 57.7 5,354 | 42.4 463 | 3.7] 4,013 | 31.7 602] 4.8 296)||, 95 

Chinatown 700 | 15.8 3,744 | 843 eye i ey ee 130 | 2.9 Fille 

Peaines 490 | 76.7 149 | 233 25| 39 85 | 13.3 22| 3.4 19 ||| a9 

District 

Downtown 7,747 | 69.1 3,701 | 30.9] 1,002] 8.5 1,495 | 133 786 | 7.0 418 | 2.1 

South Boston 

Walenront 1,605 | 85.0 284 15 39-1 dF 15] 6.1 97} 5.1 40} 24 

Innovation 

District 

City of 

Recicn 290,312 | 47.0 | 327,282 | 53.1 | 138,073 | 22.4] 54,846] 8.9] 107,917| 17.5 | 26,446] 43 

cae 346,979 | 48.1 | 375,044 | 51.9 | 142,980] 19.8 | 58963] 8.2] 143,455 | 19.8] 29,646] 4.1 

Massachusetts | 4,984,800 | 76.1 | 1,562,829 | 23.9 | 391,693 | 6.0 | 347,495 | 53] 627,654 | 9.6 | 195,987 | 3.0 
Sources: 2010 U.S. Census; Boston Redevelopment Authority, US Census — Summary File 1 Data, 2010 


6.2. Layover Facility Study Areas 


Table 3 presents the total population of the one-half-mile layover facility study areas, disaggregated by 
racial and ethnic characteristics. It presents the statistics for the study areas in in comparison to each 
other, their immediate/surrounding neighborhoods, the City of Boston, Suffolk County, and the state as a 
whole. 
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Table 3—Race and Ethnicity Characteristics, Layover Facility Study Areas, 2010 
% % % 


of Minority of Black Asian of Hispanic 

Total Total Total 
Widett 
Circle 5,288 | 46.8 6,011 53.2 1,958 17.3 1,298 11.5 2,468 21.9 287 2.5 
Study Area 
Beacon 
Park Yard 12,089 62.7 7,203 37.3 646 3.3 3,605 18.7 2,038 10.6 914 47 
Study Area 
Readville - 
Yard 2 2,375 46.5 2,736 53.5 1,476 28.9 103 2.0 982 19.2 175 3.4 
Study Area 
South 
Bacon 25,264 | 75.8 8,047 24.1 2,247 6.7 1,542 4.6 3,706 11.1 552 1.7 
South End 13,574 55.2 11,003 44,7 3,083 12.5 3,982 16.2 3,276 13.3 662 2.7 
Allston 17,480 59.9 11,716 | 40.1 1,338 4.6 5,545 19.0 3,391 11.6 1,442 4.9 
Hyde Park 8,650 28.2 21,987 71.8 14,476 | 47.3 485 1.6 6,034 19.7 992 3.2 
Pee 290,312 | 47.0 327,282 53.1 | 138,073 22.4 54,846 8.9 107,917 17.5 | 26,446 4.3 
ae 346,979 | 48.1 375,044 51.9 | 142,980 19.8 58,963 8.2 143,455 19.8 | 29,646 4.1 
Mass 4,984,800 | 76.1 | 1,562,829 | 23.9 | 391,693} 6.0 | 347,495] 5.3 627,654] 96| 1S] 3.0 


Sources: 2010 U.S. Census; Boston Redevelopment Authority, US Census — Summary File 1 Data, 2010 
The following sections present a more detailed assessment of each layover facility study area. 
6.2.1. Widett Circle 


The total population of the one-half-mile Widett Circle study area is 11,299 people, with 4,797 
households. The total population of EJ communities in the one-half-mile study area is 9,973 people, 
representing 88% of the total population. The designated EJ communities within the one-half-mile study 
area contain 3,949 households, representing 82% of total households in the study area. 


Figure 3 presents the EJ populations located within the one-half-mile study area of the Widett Circle 
layover facility. Table 1 presents the percentages (by both population and area) of EJ areas designated for 
one or more parameters within the one-half-mile study area. Within the one-half-mile study area, 331.1 
acres have been designated by MassGIS as an EJ community. These EJ block groups account for roughly 
66% of the study area, in areas west of the Southeast Expressway (I-93) and east of the MBTA Red Line. 
Transportation and industrial uses occupy most of the largely unpopulated area surrounding the project 
site between these two transportation routes, as shown in Figure 4. 


The Widett Circle layover facility study area includes portions of nine Census tracts. Within those nine 
tracts, it includes portions of 14 Census block groups. EJ populations exist in 12 of the 14 Census block 
groups that are partially contained within the one-half-mile study area. Eleven block groups in the study 
area exceed the EJ minority threshold. Five of these block groups also meet the EJ standard for low- 
income communities, with a total of six block groups that are low-income communities. Four of the 
block groups that are designated as minority and low-income have LEP populations as well. 


The most populous block group, which also has the second highest percentage of minorities (82%), 
includes the Suffolk County House of Correction (South Bay), which influences the EJ population 
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percentages.? Other EJ block groups with elevated minority populations include the Boston University 
Medical campus. 


As shown in Table 3, the minority population percentages in the Widett Circle layover facility study area 
are similar to that of the city and county, but are higher than that for the state. 


6.2.2. Beacon Park Yard 


The total population of the one-half-mile Beacon Park Yard study area is 19,292 people, with 6,698 
households. In the study area, 18,115 people reside within designated EJ communities (94% of the total 
population). The EJ communities within the one-half-mile study area contain 6,520 households, 
representing 97% of total households in the study area. 


Figure 5 presents the EJ populations located within the one-half-mile study area of the Beacon Park Yard 
layover facility. Table 3 presents the percentages (by both population and area) of EJ areas designated for 
one or more parameters within the one-half-mile study area. Within the one-half- mile study area, 404.3 
acres have been designated by MassGIS as an EJ community. These EJ-designated block groups account 
for roughly 80% of the study area. Although identified as an EJ community, the area surrounding the 
layover facility site between the Massachusetts Turnpike, the Charles River, and _ the 
Framingham/Worcester rail line is landlocked and largely unpopulated, with the exception of the 
Doubletree Suites/Hilton Hotel, as shown in Figure 6. 


The Beacon Park Yard layover facility study area includes portions of 10 Census tracts. Within those 10 
tracts, it includes portions of 22 Census block groups, three of which are located completely within the 
study area. 


EJ populations exist in 17 of the 22 Census block groups, three of which are located completely within 
the study area. All 17 EJ block groups in the study area exceed the EJ minority threshold, and nine of 
these meet the EJ criterion for low-income communities. None of the block groups in the study area 
exceed the EEA EJ threshold for lack of English proficiency (English language isolation). The designated 
EJ communities within the Beacon Park Yard layover facility study area may reflect high student 
populations, even though MassGIS eliminates from designation those block groups with 65% or more of 
their total population living in group (institutional) housing, such as Boston University’s John Hancock 
Student Village. 


As shown in Table 3, the study area population percentages for whites (62.7%) and Asians (18.7%) are 
higher than those for the city and county. The study area population percentages for blacks, however, fall 
well below those for the city, county, and state. 


6.2.3. Readville — Yard 2 


The total population of the one-half-mile Readville — Yard 2 study area is 5,111 people, with 2,128 
households. The total population within designated EJ communities in the one-half-mile study area is 
4,967 people, representing 97% of the total study area population. The EJ communities within the one- 
half-mile study area contain 2,086 households, representing 98% of total households in the study area. 


Figure 7 presents the EJ populations located within the one-half-mile study area of the Readville — Yard 2 
layover facility. Table 1 presents the percentages (by both population and area) of EJ areas designated for 


° The Suffolk County House of Correction (South Bay) accounts for 62% of the block group population. MassGIS eliminates from EJ designation 
those block groups with 65% or more of their total population living in group (institutional) house. At 62%, the Suffolk County House of 
Correction (South Bay) is included in the MassGIS count of EJ communities. 
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one or more parameters within the one-half-mile study area. Within the one-half-mile study area, 426.3 
acres have been designated by MassGIS as an EJ community. These EJ block groups account for roughly 
85% of the study area, with only a small number of these areas unpopulated, including natural and 
wetland areas along the Neponset River, as shown in Figure 8. 


The Readville — Yard 2 layover facility study area includes portions of four Census tracts. Within those 
four tracts, it includes portions of seven Census block groups. EJ populations exist in six of the seven 
Census block groups. All six block groups in the study area exceed the EJ minority threshold. One of 
these block groups in the Readville — Yard 2 layover facility study area also exceeds the EJ threshold for 
LEP. None of the block groups in the study area meet the EJ low-income criterion. 


As shown in Table 3, the percentage of the black population (at 29%) in the Readville — Yard 2 study area 
is higher than that of the city, county, and state while the Asian population is lower (at 2%). All other 
population percentages are similar to those for the City of Boston and Suffolk County as a whole. The 
study area has higher percentages of black and Hispanic populations. 


7. Potential Impacts 


The following types of benefits and impacts were assessed to determine the potential impacts of the SSX 
project on EJ populations: 


e Changes in accessibility and mobility for EJ and disabled populations, compared to changes for 
non-disadvantaged populations. 

e Direct impacts due to relocations and other indirect property impacts. 

e Indirect impacts due to air quality and noise impacts. 


7.1. Changes in Accessibility and Mobility 


The terminal improvements at South Station would improve accessibility to public transportation for all 
users, including EJ populations. Additionally, an improved station design would improve public access 
within the station for all users, including EJ populations. Further, the station improvements would benefit 
EJ populations that use the station by providing improved transportation facilities and additional areas of 
open space, including the new Harborwalk extension on Dorchester Avenue. 


CTPS assessed the changes in regional access for EJ and disabled populations using the Boston Region 
MPO regional travel demand model. This model encompasses 2,727 TAZs covering nearly all of eastern 
Massachusetts.'° The CTPS analysis evaluated accessibility to employment (basic, retail, and service) 
opportunities, hospitals, and higher education destinations located within a 40-minute transit trip and a 
20-minute automobile trip within the regional travel demand model area. Additionally, the differences in 
the mobility, congestion, and environmental impacts, measured by the carbon monoxide emissions per 
square mile and congested vehicle miles traveled per square mile, also were assessed. 


Table 4 presents the accessibility and mobility measures that were assessed for the SSX project 
alternatives. 


'0 The 2,727 TAZs encompasses 164 cities and towns, including the 101 Boston Region MPO cities and towns and 63 additional communities. 
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Table 4—Accessibility and Mobility Measures for Environmental Justice and Disabled Populations 


Accessibility and Mobility Measures for EJ and Disabled Populations 


Average number of basic, retail, service jobs within a 40-minute transit trip or 20-minute 
automobile trip 
Average transit time/highway time (minutes) to these jobs 
Average number of available hospital beds within a 40-minute transit trip or 20-minute 
automobile trip 
Average transit time/highway time (minutes) to these hospitals 
Average number of available college enrollments within a 40-minute transit trip or 20-minute 
automobile trip 
Average transit time/highway time (minutes) to these colleges 
Average door-to-door transit times to or from study area destinations 

Average door-to-door highway travel times to or from study area destinations 
Carbon monoxide emissions per square mile 
Congested vehicle miles traveled per square mile 


CTPS evaluated the following four SSX project alternatives: 


e No Build Alternative. In the No Build Alternative, South Station would remain as it currently 
exists, with 13 tracks and eight platforms. The USPS General Mail Facility would not be 
relocated in the No Build Alternative. The majority of Dorchester Avenue at the site would 
remain in private use by the USPS in support of its operations. Other than retail that could occur 
within the existing headhouse, there would be no private development associated with the South 
Station site other than the South Station Air Rights (SSAR) project!! previously approved by the 
Secretary of EEA. 


e Alternative 1 — Transportation Improvements Only. In Alternative 1, South Station would be 
expanded onto the adjacent 14-acre USPS property. MassDOT would acquire and demolish the 
USPS General Mail Facility/South Postal Annex. The existing South Station Terminal, totaling 
approximately 210,000 square feet (sf), would be expanded by approximately 400,000 sf, 
consisting of passenger platform and concourse levels with passenger support services, including 
amenities such as retail and food and beverage sales. Capacity improvements would include 
construction of seven new tracks and four new platforms for a total of 20 tracks and 11 platforms. 
Additionally, several existing tracks and platforms would be reconfigured. Tower | and four 
approach interlockings would be reconfigured. Alternative 1 would not provide for potential 
private development at the South Station site, other than the previously-approved South Station 
Air Rights (SSAR) project. 


e Alternative 2 — Joint/Private Development Minimum Build Alternative. Alternative 2 would 
include all of the transportation improvements provided in Alternative 1, as well as provisions for 
future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. In Alternative 2, future private development 
could include approximately 660,000 sf of mixed uses consisting of residential; office; and 
commercial uses, including retail and hotel, located in six separate buildings with open space and 
plazas. 


" The South Station Air Rights (SSAR) project consists of an approximate 1.8 million square foot mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project was approved in 2006 (EEA No. 3205/9131). 
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e §6Alternative 3 — Joint/Private Development Maximum Build Alternative. Alternative 3 would 
include all of the transportation improvement provided in Alternative 1, as well as provisions for 
future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. Future private development could include 
approximately 2,000,000 sf of mixed uses consisting of residential; office; and commercial uses, 
including retail and hotel uses, located in six separate buildings with open space and plazas. 


CTPS determined that minimal or no permanent changes would occur among the alternatives across the 
communities of concern for accessibility to needed services and jobs, mobility and congestion, or 
environmental impacts. Furthermore, permanent changes would be negligible (with either no change or 
changes of less than 2%) for both EJ and disabled populations and non-disadvantaged populations in the 
Build Alternatives as compared to the No Build Alternative. 


CTPS determined that none of the EJ populations, including low-income, minority, linguistic isolation, or 
disabled populations, would experience a greater burden than any non-EJ population resulting from any 
of the SSX project Build Alternatives. 


CTPS’s assessment primarily evaluated the changes associated with improved MBTA commuter rail 
service, and did not include improved Amtrak intercity services. Given the minimal differences in 
accessibility for both EJ and non-EJ communities between the Build and No Build conditions for MBTA 
service, when Amtrak service is factored in, the differences expected with Amtrak service are still 
expected to be minimal for the Build Alternatives. 


Attachment A contains CTPS’ detailed technical memorandum on the accessibility and mobility 
assessment conducted for the SSX project. 


7.2. Property Acquisitions and Other Impacts 


The proposed South Station improvements would not directly displace any EJ populations, as there are no 
residential property takings. The displacement of the USPS facility would result in the displacement (or 
more likely relocation) of all employees. The number of employees at the USPS facility meeting EJ 
criteria is not known. Assuming that the percentage of workers that represent EJ population is similar to 
the statistics for the City of Boston, roughly half (or 500) of the USPS workers could represent EJ 
populations. It is anticipated that this facility would be relocated to another site in Boston, and would not 
result in permanent loss of jobs. Moreover, it is MassDOT’s intent to replace the retail mail functions 
within the expanded South Station complex. Regarding the temporary loss of the post office facility as a 
community service, there are two other USPS post offices within close proximity (a 5- to 10-minute walk 
from South Station). Therefore, no disproportionate impacts on EJ populations are anticipated as a result 
of the USPS facility relocation. 


SSX project-related property displacements would occur at Widett Circle, with the displacement of 
approximately 30 private businesses. This displacement could affect minority or low-income workers. 
The number of employees at these businesses meeting EJ criteria is not known, but if the workforce has 
similar EJ characteristics as the City of Boston, half of the workforce could represent EJ populations. The 
displaced private businesses at the Widett Circle site are located within an area that is tax exempt under 
M.G.L. Chapter 121A (Urban Redevelopment Corporation) to encourage private investment and 
development in the area. It is anticipated that these businesses would be relocated in the Boston area, and 
no long-term loss of employment is anticipated to occur at this location. 
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No disproportionately high and adverse human health and environmental effects, including air quality, 
visual, social and socioeconomic effects, are anticipated to occur to EJ populations due to the SSX 
project. 


In the EJ communities surrounding Beacon Park Yard and Readville — Yard 2, increases in rail operations 
and associated increases in noise would adversely impact nearby residences. The midday peak activity 
noise level at Beacon Park Yard would impact residences located along Wadsworth Street and Pratt 
Street. The midday peak activity noise level at Readville — Yard 2 would impact residences located 
along Wolcott Street and Riley Road. Both of these residential areas include EJ communities. Noise 
barriers are proposed at both locations to mitigate adverse impacts. At the Beacon Park Yard site, a noise 
barrier installed along the MBTA’s Framingham-Worcester Line and (as necessary) ballast mats installed 
under the mainline tracks would reduce noise and vibration levels adjacent to residential receptors located 
proximate to the site’s southern border. At the Readville - Yard 2 site, an existing noise barrier located 
between the layover facility and the residences located along Wolcott Street could be extended to include 
the layover facility expansion area to provide noise mitigation. In addition, the noise barrier would be 
extended to provide noise mitigation to the apartment buildings along Riley Road. Appendix 11 — Noise 
and Vibration Technical Report provides additional information. No air quality impacts are anticipated 
due to the SSX project. 


8. Public Outreach 


A Public Participation Plan has been prepared for the SSX project that outlines the public outreach 
program, and the SSX project has, and would continue to, implement the public outreach specified in the 
plan. MassDOT maintains a SSX project website, which is used to disseminate information and includes 
the project brochure translated into Chinese, Spanish, and Portuguese, the three most commonly spoken 
languages in Massachusetts for limited English proficiency populations in the 2010 census. The brochure 
also includes a TTY number for the hearing impaired. Project website materials are accessible for use by 
screen readers (for the visually impaired). The project website states that project materials posted on the 
website can be translated or alternative formats (such as large print) made available upon request, and a 
web link for such requests is provided. 


MassDOT sends regular email updates, including when significant documents are uploaded to the SSX 
project website and public meetings are scheduled, to an extensive database that includes 2,500 groups 
and individuals and nearly 1,000 abutters. Email notifications include contacts for requests for access 
accommodations or interpreter services. A TTY number for the hearing impaired is also included. This 
interpreter information in the notification is translated into Chinese (both traditional and simplified 
characters), Spanish, and Portuguese. 


Two open houses were held in November 2012 at Atlantic Wharf, 290 Congress Street, one block from 
South Station, to kick off the SSX project. These open houses were widely advertised and noticed. One 
meeting was held in the morning and the other meeting was held in the late afternoon/early evening to 
accommodate individuals with different schedules. Meeting notices were sent via e-mail to the SSX 
project database. Flyers advertising the open houses were distributed to abutters door-to-door in the 
Leather District, Chinatown, and South Boston (along Fort Point Channel). Signs advertising the events 
were displayed at South Station, and copies of the meeting flyer were available at the station’s 
information desk. Meeting advertisements included a display ad posted in the Chinese newspaper, 
SamPan, in Chinese. 


A MEPA scoping session on the ENF was held at South Station on April 1, 2013. The meeting was 
noticed in newspapers ads, including SamPan, and e-mail notifications were sent out. Signs advertising 
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the MEPA scoping session were displayed in South Station, and a Chinese interpreter attended the 
meeting. Interpreter services will be made available for future meetings upon request. 


MassDOT also periodically conducts information sessions about the project. To date, there have been 
five information sessions at South Station and an additional session at the Farmer's Market in Dewey 
Square. These sessions are advertised through e-mail notifications to the project database. Sign language 
interpreters are available upon request. This service was requested and provided at an information session 
in September 2013. 


MassDOT has provided briefings to neighborhood organizations, local institutions, and businesses. 
Meetings were held with local community organizations in EJ neighborhoods. For neighborhood 
organizations alone, there have been eleven briefings on the project to date. Project briefings were held 
with a number of civic and community organizations, including Chinatown Coalition, Chinatown Safety 
Committee, Leather District Neighborhood Association, Friends of Fort Point Channel, Allston Civic 
Association, and Andrews Square Civic Association. MassDOT’s public informational materials and 
notices have included an offer to hold project briefings upon request. 


MassDOT has conducted two online surveys, presented in English, Chinese and Spanish, on the SSX 
project to gauge public preferences and obtain public input into the station design and planning process. 
The first survey was conducted during the Fall of 2013 to gather feedback on current and future amenities 
at South Station. Nearly 800 people responded to this survey. The second survey opened in May 2014 
and focused on gathering information on pedestrian and bicycling in the South Station/Dewey Square 
area. Print versions of the surveys were made available upon request. The surveys were promoted via the 
following: the project website, e-mail notifications to the project database, information sessions at South 
Station, the large display screens at South Station, printed bookmarks distributed at the South Station 
information desk, other organizations' mailing lists, and the MassDOT blog. 


As the layover facility site screening advances, outreach to EJ communities will continue. MassDOT 
intends to utilize Beacon Park Yard as a preferred location to the west, to provide a more-balanced mix of 
layover sites west and south of South Station. MassDOT is continuing to evaluate the Widett and 
Readville — Yard 2 Alternatives to provide a layover facility south of South Station. MassDOT is 
simultaneously performing environmental review of the I-90 Allston Interchange project, which is located 
in an area that includes the Beacon Park Yard rail site and I-90 (the Massachusetts Turnpike). The 
Interchange project is examining how to best realign the transportation assets in this area while also 
addressing significant structural needs; highway operational changes (the introduction of All-Electronic 
Tolling); the construction of a commuter rail station; and the introduction of significant off-road 
multimodal connections throughout the area. MassDOT has determined that it is appropriate to consider 
these potential transportation changes under a single environmental review process. Therefore, MassDOT 
plans to continue environmental review of the Beacon Park Yard site as a layover facility as part of the I- 
90 Allston Interchange project’s environmental review. An ENF for that project is anticipated to be filed 
with the Secretary of EEA in late 2014 concurrent with this DEIR. 
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9. SSX Project Figures 
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Figure 3—Environmental Justice Block Groups — Widett Circle Layover Facility Study Area 
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Figure 6—Unpopulated Census Blocks — Beacon Park Yard Layover Facility Study Area 
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Figure 7—Environmental Justice Block Groups — Readville — Yard 2 Layover Facility Study Area 
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Figure 8—Unpopulated Census Blocks — Readville — Yard 2 Layover Facility Study Area 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Socioeconomic Conditions Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


The purpose of the Socioeconomic Conditions Technical Report is to: 


e Present an overview of existing population and employment conditions in the vicinity of the 
project sites; 


' Documents citing the need for an expanded South Station include: The Northeast Corridor Infrastructure Master Plan (2010); Amtrak’s A 
Vision for High-Speed Rail in the Northeast Corridor (2010), The Amtrak Vision for the Northeast Corridor — 2012 Update (2012), the 
Massachusetts State Rail Plan (2010), the Massachusetts Freight Plan (2010), and the two most recent long range transportation plans of the 
Boston Region Metropolitan Planning Organization (2007, 2011). 
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e Identify potential direct impacts and changes to employment resulting from the SSX project at 
SSX project sites, and 


e Assess the potential economic impact of the SSX project on the Boston region. 


Socioeconomic impacts of the project were assessed for each of the proposed Build Alternatives: 
Alternative 1 - Transportation Improvements Only; Alternative 2 - Joint/Private Development Minimum 
Build; and Alternative 3 — Joint/Private Development Maximum Build.” Each alternative includes 
development of the proposed layover facility sites. Therefore, the impacts that would result from the 
development of the layover facility sites would be the same in each of the Build Alternatives. 


The Central Transportation Planning Staff (CTPS), staff to the Boston Region Metropolitan Planning 
Organization (MPO), provided existing, No Build, and Build conditions estimates of population and 
employment for the South Station study area. CTPS also used an economic modeling tool to estimate the 
economic impacts of the SSX project upon the Boston MPO region. 


The socioeconomic impacts of the SSX project alternatives would include the following: 


e Direct Project Impacts: 


o The SSX project would displace approximately 1,000 United States Postal Service (USPS) 
jobs at the South Station site. It is anticipated that these jobs would be relocated in the area, 
and no net long-term loss of employment would occur. 


o Development of layover facilities at the Widett Circle site would displace approximately 30 
businesses. It is anticipated that these businesses would be relocated in the area, and no net 
long-term loss of employment would occur. 


o Expansion of layover facilities at the Readville — Yard 2 site would result in a partial land 
taking of approximately 0.7 acres. It is anticipated that no long-term loss of employment 
would occur. 


e Changes in Employment: 


o Inall Build Alternatives, the project is anticipated to result in an increase in rail employment 
of approximately 30%. Of the current 900 MBTA and Amtrak rail operations staff necessary 
to support South Station operations, at least 20% are housed at South Station. A new station 
could also roughly double the retail and building management staff, an increase of roughly 
200 employees based at South Station. 


o Anticipated changes in employment described for Alternative 1 also would apply in 
Alternative 2. Additionally, Alternative 2 would result in an increase in employment at the 
South Station site related to the future joint/private development. It is anticipated that the 
future private development would add a total of 1,020 service jobs and 255 retail jobs, for a 
total of 1,275 jobs. It is assumed that 280 units of residential housing would be developed in 
Alternative 2, accommodating 620 residents. 


o Anticipated changes in employment at the South Station site described for Alternative 1 also 
would apply in Alternative 3. Additionally, Alternative 3 would result in an increase in 
employment at the South Station site related to the future joint/private development. It is 
anticipated that the future development in Alternative 3 would add a total of 3,000 service 
jobs and 750 retail jobs, for a total of 3,750 jobs. It is assumed that 830 units of residential 
housing would be developed in Alternative 3, accommodating 1,830 residents. 


> Descriptions of the SSX project Build alternatives are provided in Section 6. 
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e Economic Benefits: 


o The project would support continued economic growth and expansion of the Downtown 
Financial District and South Boston Waterfront/Innovation District. Increased transit 
capacity at South Station is needed to support projected build out occurring in Boston’s 
fastest growing neighborhood, the South Boston Waterfront/Innovation District. 


o Based upon CTPS modeling estimates, permanent employment and household migration to 
South Station would result in economic benefits to the area. Gross regional product could 
increase between $83 million and $1.578 billion, depending on the Alternative. 


3. Regulatory Context 


The FRA’s Procedures for Considering Environmental Impacts require consideration of the potential 
impacts of the project on the socioeconomic environment, including the number and kinds of available 
jobs, the potential for demographic shifts, impacts on commerce, including existing business districts, 
metropolitan areas, and the immediate area of the alternative. 


The MEPA regulations require the description and analysis of the conditions of the project site, including 
but not limited to the economic and social conditions. 


4. Methodology 


This report presents existing profiles of the four SSX project site study areas, the City of Boston, and the 
greater metropolitan area. The site study areas used for this analysis include one half mile surrounding the 
South Station headhouse and the three layover facilities respectively. Socioeconomic conditions for the 
City of Boston and the greater metropolitan area were characterized based on review of available data 
including the U.S. Bureau of Economic Analysis, the U.S. Bureau of Labor Statistics, the Massachusetts 
Executive Office of Labor and Workforce Development, and the Boston Redevelopment Authority 
(BRA). 


CTPS provided population and employment estimates of the South Station area. Employment and 
population estimates and projections for travel demand forecasting correlate to the five transportation 
analysis zones (TAZs)* around South Station. CTPS compiled population and employment estimates for 
the 2009 and the 2035 No Build and Build conditions. The five TAZs roughly correspond to the boundary 
of the one-half-mile South Station study area. While the boundaries of the TAZs differ slightly from the 
one-half-mile study area (see Figure 1), the population and employment estimates for the TAZs 
approximate socioeconomic conditions within the South Station study area, and are consistent with the 
Boston Region MPO Long Range Transportation Plan. 


The CTPS employment estimates for 2000 were taken from a single, unified regional employment 
database based on employment data from the Massachusetts Department of Labor and Workforce 
Development and on extensive research by CTPS. Aggregate employment data for the year 2009 were 
used to update this database for use for the base-year analysis in the regional model version used for this 
study. For population and households, estimates for the 2009 base year were calculated through 
interpolation of the 2000 estimates and 2010 forecasts. 


To supplement the South Station TAZ data, profiles of residents within the one-half-mile SSX project 
study areas and surrounding neighborhoods were defined based on 2010 decennial census data or other 


> A traffic analysis zones (TAZ) is an aggregation of census geography based on demographic information and the number of trips produced, and 
attracted within, its borders. 
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available census data (refer to Attachment B). Socioeconomic profiles include summaries of population, 
housing, household income, and employment of area residents. The socioeconomic profiles of the SSX 
project study areas were compiled using data from the 2000 and 2010 U.S. decennial census, 2006-2010 
American Community Survey (ACS), and the BRA. The U.S. decennial census reports population and 
housing data to the census block level, the smallest U.S. Census Bureau reporting area.*_ The 2006-2010 
ACS reports economic data to the census tract or census block group level.° 


The SSX project study area profiles present socioeconomic characteristics for BRA-designated 
neighborhoods for comparison. Socioeconomic characteristics defined to the census block level 
(population and housing) within the one-half-mile study area surrounding South Station were compared to 
that of the neighborhoods that it overlaps: Chinatown, Leather District, Downtown, and the South Boston 
Waterfront. For ACS data reported only at the census tract and census block group, Downtown was 
defined to include Chinatown and Leather District. For the layover facility sites, the profiles compared 
statistics for the one-half-mile study areas and the surrounding community. 


Changes to socioeconomic conditions that could occur as a result of the SSX project were identified. The 
description of the projected economic effects of the SSX project includes a discussion of potential 
business and employment impacts associated with the station expansion and air-rights development, as 
well as a discussion of potential impacts associated with new and/or expanded layover facilities on the 
three layover facility study areas. 


CTPS used the Transportation Economic Development Impact System (TREDIS) software model to 
estimate the economic impacts on the Boston MPO region associated with each joint/private development 
alternative, including additional household spending resulting from new residents living in the private 
development and employees of the new development. TREDIS is a predictive impact model that uses 
information about future travel patterns, market access, and construction spending to estimate how 
changes in household spending patterns and business costs flow through the economy. Using TREDIS, 
CTPS estimated increases in business sales, gross regional product, jobs, and wage income due to the 
SSX project. Additionally, using an estimation of SSX project construction cost, CTPS estimated the 
economic impacts of construction. 


5. Existing Conditions 


Section 5 presents existing socioeconomic data for the South Station and layover facility site study areas, 
an overview of the Boston economy, and demographic trends. Additional information on the study areas 
is provided in Attachment B. 


5.1. South Station Study Site 


Table 1 shows the 2009 estimated population, housing, and employment for the TAZs around South 
Station. The 2009 estimated population for this area totaled 13,190 people. Although the TAZs roughly 
correlate to the one-half-mile study area, the boundaries differ slightly, as shown in Figure 1. The 2010 
population of the census blocks within one half mile of South Station totaled 12,659 persons in the 
decennial census, as described in Attachment B. 


4 The U.S. Census defines census blocks as statistical areas bounded by visible features, such as streets, roads, streams, and railroad tracks, and by 
nonvisible boundaries, such as selected property lines and city, township, school district, and county limits and short line-of-sight extensions of 
streets and roads. Generally, census blocks are small in area; for example, a block in a city bounded on all sides by streets. 

> The U.S. Census defines census tracts as small, relatively permanent statistical subdivisions of a county or equivalent entity. Census block 
groups are statistical divisions of census tracts and are generally defined to contain between 600 and 3,000 people. A block group usually covers 
a contiguous area and consists of clusters of blocks within the same census tract that have the same first digit of their four-digit census block 
number 
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Table 1—2009 South Station Study Area Demographic Data 


Transportation Population Data Employment Data 
pnalysis Zonet TaZ) Population | Households Group Service Retail Basic 
Quarters? Jobs Jobs Jobs” 
South Station TAZ 589 495 0 5,014 168 1,393 6,576 
North TAZ 238 92 37 34,962 993 3,109 | 39,064 
South TAZ 4,264 1,929 119 8,695 337 1,266 | 10,298 
East TAZ 5,519 2,341 1 9,470 Ds 5,285 | 15,007 
West TAZ 2,580 1,172 170 17,700 1,138 1,627 | 20,465 
Subtotal 13,190 6,029 327 75,841 2,888 12,680 | 91,410 
Source: CTPS Spies oa een we ae 


a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


Table 1 shows the breakout of 2009 population and employment for the TAZs. The South Station TAZ 
includes the block surrounding the project site. The North TAZ includes the adjoining portion of the 
Downtown Financial District; the East TAZ includes the South Boston Waterfront/Innovation District; 
the West TAZ includes the Leather District and the north portion of Chinatown; and the South TAZ 
includes the south portion of Chinatown and part of the South End. 


Table 1 shows that employment in 2009 in the TAZs totaled 91,410 workers. The employment is 
predominantly in the service sector (75,841), with 12,680 basic jobs, and 2,888 retail jobs. Employment 
is highest in the North TAZ, with 39,064 jobs in the Downtown, followed by the West TAZ (20,465 jobs) 
in the Leather District/Chinatown, and the East TAZ (15,007 jobs). 


The population within the one-half-mile South Station study area and adjoining neighborhoods 
(Chinatown, Leather District, Downtown, and South Boston Waterfront) increased at higher percentages 
from 2000 to 2010 than the city, county, and state as a whole (as presented in Attachment B). Population 
increased by 55% within the entire study area, by 25% for Chinatown, and by 53% for Downtown. The 
highest growth rates were in the Leather District (192%) and South Boston waterfront (271%), which also 
had the lowest overall populations (639 and 1,889 persons in 2010). These population growth rates for 
the study area and surrounding neighborhoods far exceeded the growth rates of the city (4.8%), county 
(4.6%), and state (3.1%) as a whole. 


The one-half-mile study area experienced even higher corresponding increases in housing, increasing by 
67% between 2000 and 2010 (as described in Attachment B). The vacancy rate for the study area was 
roughly 16% in 2010. Between 2000 and 2010, Chinatown and Downtown increased housing stock by 
55% and 63%, respectively, and the Leather District and South Boston Waterfront/Innovation District had 
the highest increases in housing stock (140% and 350%, respectively), but the fewest number of housing 
units. Vacancy rates in 2010 were lowest in the Leather District (4%) and Chinatown (6%). 
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5.2. Layover Facility Site Study Areas 


All of the layover facility sites are located within existing industrial areas. The population of the one- 
half-mile Widett Circle study area generally is concentrated west of the facility in the South End 
neighborhood and to a lesser extent to the east in South Boston. The population of the one-half-mile 
Beacon Park Yard study area primarily is located south and west of the layover facility site in the Allston 
neighborhood. Readville - Yard 2 is located in the Hyde Park neighborhood, with the one-half-mile study 
area population located primarily south and northwest of the layover facility site. 


Table 2 presents population trends for the three one-half-mile layover facility study areas in comparison 
to their neighborhoods, the City of Boston, Suffolk County, and Massachusetts. Attachment B provides 
additional information, including housing and employment data. 


Table 2—Population Trends, Layover Facility Study Areas, 2000-2010 


oe Population Population % Change 
2000 2010 2000 to 2010 

Widett Circle Study Area’ 7,405 11,299 52.6 
South Boston 31,005 33,311 TA 

South End 21,911 24,577 12.2 
Beacon Park Yard Study Area 16,948 19,232 13.5 
Allston 25,623 29,196 13.9 
Readville — Yard 2 Study Area 5,615 5,111 -9.0 
Hyde Park 30,076 30,637 1.9 

City of Boston 589,141 617,594 48 
Suffolk County 689,807 722,023 4.6 
Massachusetts 6,349,097 6,547,629 Soll 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 
a The Widett Circle study area includes the Suffolk County House of Correction, which had 1,512 residents in 2010. 


The Widett Circle study area grew substantially more than any other layover study area or neighborhood. 
Population trends within the Beacon Park Yard study area closely resembled that of the Allston 
neighborhood in which it is located, growing by almost 14% between 2000 and 2010. With the exception 
of the Readville — Yard 2 study area, which lost population from 2000 to 2010, the growth rate of the 
layover study area populations exceeded the city, county, and state growth rates over the same time 
period. 


5.3. Boston’s Economy 


According to the BRA, Boston has one of the largest concentrations of population and employment, as 
well as income, in the nation.® Total jobs in Boston numbered approximately 680,000 in 2011. Boston 
has more jobs than residents and far more jobs than resident workers (City of Boston residents working in 
the city).’ Table 1 shows that within the TAZs in the Downtown area, jobs outnumber residents by 
roughly 7 to 1. Commuters from outside the city fill 62% of the city’s jobs. In the metropolitan area, 
29% of the jobs are within three miles of the center of the city. Those workers commuting to the central 
city comprise the vast majority (82%) of the Boston-Cambridge-Quincy, MA-NH Metropolitan Statistical 


® Boston Redevelopment Authority, Boston's People and Economy, accessed July 1, 2014, 
https://www.cityofboston.gov/images_documents/10%20Boston's%20People%20and%20Economy tcm1-3161 tem3-37641.pdf 
7 Boston Redevelopment Authority, Boston by the Numbers: Economy and Jobs, March 2011, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/946803b2-6flc-40b2-8b6b-c01c8c4bced1/ 
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Area (MSA)* rail commuters.? A key to Boston’s economic health is the ability to transport residents, 
workers, and visitors to destinations in and outside the city. 


Although the total number of jobs has fluctuated with expansions and recessions, the trend is for 
economic expansion, particularly in recent years. The job losses of the 2009-2010 recession had 
rebounded by the end of 2012, with the number of jobs approaching 690,000 in 2012,'° as shown in Table 
3. This represents an increase of roughly 20,000 jobs from 2001 and the recession of 2008-2009, and an 
increase of 56,000 jobs from 2004, the low point of the city’s employment cycle over the previous 
decade. 


The city’s resident workforce has also expanded, from 285,859 in 2000 to 318,250 in 2010. The city’s 
total labor force grew by 18% between 2000 and 2010, from 308,107 to 365,182, which includes those 
workers that were unemployed.'! Assessment of employment sectors indicates a trend toward fewer 
labor-intensive jobs and a higher percentage of technical/scientific/professional jobs, with a better 
educated and more highly skilled workforce. Employment characteristics for resident workers within the 
one-half-mile study area for South Station and the three layover facility sites are addressed in more detail 
in Attachment B. 


According to the U.S. Census Bureau, Boston was the 22nd largest city in the U.S. with 617,592 residents 
in 2010.'2 According to BRA statistics, the city alone generated $87 billion in Gross Domestic Product 
(GDP) in 2008, accounting for approximately one quarter of the Massachusetts economy. Boston is the 
center of the Boston-Cambridge-Quincy MA-NH MSA, which includes Essex, Middlesex, Norfolk, 
Plymouth, and Suffolk counties in Massachusetts, and Rockingham and Strafford counties in New 
Hampshire. This MSA, the tenth largest metropolitan area in the U.S., had 4.5 million people and 3.1 
million jobs in 2010. The Boston MSA had the ninth largest economy (as measured by gross domestic 
product) nationally and the 42™ largest such city economy in the world, generating $336.2 billion dollars 
in 2012. This MSA comprised 78% of the Massachusetts economy and 33% of the New Hampshire 
economy in 2012.'° Boston is also the center of the seventh largest Combined Statistical Area (CSA) in 
the U.S., the Boston-Worcester-Providence, MA-RI-NH-CT CSA."4 


Boston is a hub for finance, higher education, medicine, a broad range of professional services and 
government activities at all levels. Boston has evolved into more of a knowledge and information-based 
economy. According to the Brookings Institution, since 2002 the City of Boston has ranked first in the 
world in science and technology. In 2011, Boston was ranked the most innovative city in the world." 
The largest growth sectors in recent years have been in healthcare and education, which increased by 


8 The U.S. Census Bureau defines MSAs as geographic entities delineated by the Metropolitan and micropolitan statistical areas (metro and micro 
areas) are geographic entities delineated by the Office of Management and Budget (OMB) for use by Federal statistical agencies in collecting, 
tabulating, and publishing Federal statistics. The term "Core Based Statistical Area" (CBSA) is a collective term for both metro and micro areas. 
A metro area contains a core urban area of 50,000 or more population, and a micro area contains an urban core of at least 10,000 (but less than 
50,000) population. Each metro or micro area consists of one or more counties and includes the counties containing the core urban area, as well 
as any adjacent counties that have a high degree of social and economic integration (as measured by commuting to work) with the urban core. 

° Northeast Corridor Infrastructure and Operations Advisory Commission, The Northeast Corridor and the American Economy, April 2014, 
accessed June 16, 2014, http://www.nec-commission.com/wp-content/uploads/2014/02/NEC_american_economy report.pdf 

‘© Boston Redevelopment Authority, Boston ’s Economy, December 2013, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/22ced7fb-3c0d-47ee-aad8-2dc0a666857f/. 

"| Boston Redevelopment Authority, Demographic and Socio-economic Trends in Boston: What we've learned from the latest Census data, 
November 29, 2011, accessed June 15, 2014, http://www.bostonredevelopmentauthority.org/getattachment/83972a7a-c454-4aac-b3eb- 
02e1fddd71e3/. 

"2 Tbid. 

8 The United States Conference of Mayors and the Council on Metro Economies and the New American City, U.S. Metro Economies: Outlook- 
Gross Metropolitan Project, with Metro Employment Projections, November 2013, accessed July 1, 2014, 
http://www.usmayors.org/metroeconomies/2013/201311-report.pdf 

‘4 The Boston-Worcester-Providence, MA-RI-NH-CT CSA combines seven MSAs extending from New Hampshire to Rhode Island. 

'S The Brookings Institution, The 10 Traits of Globally Fluent Metro Areas: Boston, 2013, accessed July 23, 2014, 
http://www.brookings.edu/~/media/Multimedia/Interactives/2013/tentraits/Boston.pdf 


October 2014 South Station Expansion 
Page 8 Massachusetts Department of Transportation 


Socioeconomic Conditions Technical Report 


almost one-third and one-quarter respectively, between 2001 and 2012. By 2012, 27% of all Boston jobs 
were in either healthcare or education. Healthcare comprises the largest sector of the Boston economy, 
followed by professional/scientific/technical services, finance/insurance, and government. 


Boston is also an important tourist destination with numerous historical and cultural attractions. With 1.3 
million visitors in 2011, Boston is the ninth most visited city in the U.S.'° Suffolk County, anchored by 
Boston, accounted for $6.4 billion of tourist spending, or almost half of all tourism spending in the state 
in 2007. 


Table 3—Boston’s Employment by Industrial Sectors: 2012 


Industry 2012 2012 % 

Healthcare and Social Assistance 127,120 18.5% 
Professional, Scientific, and Technical Services 81,814 11.9% 
Finance and Insurance 77,665 11.3% 
Government 77,303 11.3% 
Accommodation and Food Services 56,653 8.3% 
Educational Services 54,653 8.0% 
Admin. and Support and Waste Management and Remediation Ser. 33,896 4.9% 
Retail Trade (excludes food service) 31,393 4.6% 
Other Services (except public administration) 30,745 4.5% 
Real Estate and Rental and Leasing 23,405 3.4% 
Transportation and Warehousing 19,269 2.8% 
Information 15,704 2.3% 
Arts, Entertainment, and Recreation 14,990 2.2% 
Construction 14,906 2.2% 
Wholesale Trade 8,999 1.3% 
Manufacturing 8,915 1.3% 
Management of Companies and Enterprises 7,153 1.0% 
Utilities 1,446 0.2% 
Agriculture/Fishing/Mining 206 0.0% 
TOTAL 686,239 100% 


Source: Boston Redevelopment Authority, Boston ’s Economy, December 2013, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/22ced7fb-3c0d-47ee-aad8-2dc0a666857f/, based on Bureau of Economic Analysis 
and Massachusetts Executive Office of Labor and Workforce Development. 


Among Boston’s largest private employers, the most predominant industries are healthcare and social 
assistance, finance and insurance, and educational services. These three industries account for 144,070 
jobs across 61 companies, representing 73% of all employment among Boston’s largest employers and 
24% of all private employment in the city." 


Large employers in the city within the study area (defined by the BRA as private employers employing 
over 500 persons) include: 


e Fidelity (5,500), Tufts Medical Center (3,692), Suffolk University (1,528), and Gillette (1,385), 
the city’s largest industrial/manufacturing employer, near South Station. 

e Boston Medical Center (4,217) near the Widett Circle layover facility. 

e Boston University (9,783) near the Beacon Park Yard layover facility. 


'© Ibid. 
'7 Boston Redevelopment Authority, Largest Employers in the , November 2013, accessed June 16, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/7ced9a9e-cb5c-4d6b-a840-2a0042f68ce5/ 
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Wages have increased along with the shift to knowledge and information-based economy, outpacing 
Massachusetts and national wages. Boston has more productive and high-paying jobs, and lower 
unemployment rates than the state and the nation as a whole. Boston’s gross product per worker was 48% 
and 59% above the state and U.S. averages, while its average payroll wages were 35% and 67% above 
state and U.S. averages, respectively. !® 


Unemployment rates have typically been 1% lower than the national average. Although the average 
unemployment rate in 2013 (not seasonally adjusted) was 6.8% in Boston, in May 2014, Boston had an 
average unemployment rate of 5.1%, compared to the 6.3% national average." 


Boston’s economy and employment has steadily expanded since 2010, and this growth is projected to 
continue in the future. Since 2009, Boston’s economy has grown at a rate of 4.8%, the highest among all 
major U.S. metropolitan areas.*° In the study area, employment in 2035 is expected to increase, as 
discussed in the preceding section, with the largest increases occurring in the South Boston 
Waterfront/Innovation District. This district encompasses most of the city’s maritime uses and also 
houses general industrial uses. Located southeast of South Station across the Fort Point Channel is the 
site of the manufacturing operation of the Gillette Company, which occupies over one million square feet. 


In 2010, the City of Boston designated a portion of the South Boston Waterfront as the Innovation 
District, comprising 1,000 acres directly east of South Station across Fort Point Channel. Efforts to 
attract and grow life science companies, technology, and business services start-ups center around the 
City’s Innovation District, an initiative to revitalize this land by creating a new community that attracts 
and supports innovative and entrepreneurial companies. The neighborhood is characterized by large, 
ornamental brick warehouses constructed in the 19" and early 20" century and adaptively reused for 
small business, residences, artists/innovators lofts, light manufacturing, and offices. Within Boston’s 
Innovation District, 5,000 jobs have been created since 2010 at more than 200 small businesses, largely in 
the fields of technology, creative industries (design and advertising), life sciences, and green energy.”)” 
The initiatives include developing a 24-hour neighborhood, with innovative workspaces, housing (smaller 
lofts providing live-work spaces for innovators to collaborate), and restaurants. The world’s first public 
innovation center, District Hall, is located in the district, * as well as the first development(s)/area in the 
city where special zoning permits development of lofts smaller than 500 square feet. Key to the success, 
appeal, and future expansion of the district is proximity to public transportation, notably South Station. 


5.4. _Boston’s Demographics, Population, and Housing Trends 


This section describes Boston’s population and housing characteristics for the city as a whole, and 
detailed socioeconomic, demographic, and housing profiles for the areas within the one-half-mile study 
areas for South Station and the layover facilities are provided in Attachment B. Boston has one of the 
most highly educated populations among major American cities. According to the 2010 ACS, 44% of 
Boston’s adult population has at least a bachelor’s degree. This places Boston fourth among the 25 
largest cities in the nation.” 


'8 Boston Redevelopment Authority, Boston by the Numbers: Economy and Jobs, March 2011, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/946803b2-6f1c-40b2-8b6b-c0 1c8c4bced1/ 

'° Massachusetts Executive Office of Labor and Workforce Development, Labor Force and Unemployment Data, Boston, Most Recent 13 months 
Not Seasonally Adjusted, accessed July 2, 2014, http://Imi2.detma.org/Imi/Imi_lur_a.asp#3. 

? The Brookings Institution, The 10 Traits of Globally Fluent Metro Areas: Boston, 2013. 

*! The Northeast Corridor and the American Economy, April 2014. 

2 Boston’s Innovation District. About the Innovation District, accessed July 16, 2014, http://www. innovationdistrict.org/about-2/. 

3 Thid. 

4 BRA, Demographic and Socioeconomic Trends in Boston, December 2013, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/62cd2954-8a64-4dae-b714-c6 lbeef7c2a7/. 
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Boston is also a comparatively young city; in 2010 it had the highest concentration (35%) of young adults 
(ages 20 to 34) among the 25 largest cities in the U.S. This is due in large part to the large number of 
college students living in the city, as well as the presence of recent college graduates. 


Boston has been growing in recent decades, and its growth compares favorably to other cities, such as 
New York and San Francisco. Boston’s population growth rate since 2000 was higher than the rates for 
both of those cities. The 2010 Census marked the first time since 1970 that Boston’s population has been 
over 600,000. 7° Over a two-year span culminating in July 2012, Boston grew 3.1% from the 2010 census 
to 636,479 people, at a rate faster than the suburbs and any urban area northeast of New Jersey.”° 


Boston’s housing stock has grown consistently over the last 40 years, expanding by 8.2% since 2000. 
Growth over the past decade (2000 to 2010) was the strongest over the last six decades for both total and 
occupied units. Boston added nearly 21,000 units of housing between 2000 and 2010, which compares to 
30,000 units added between 1950 and 2000. The highest gains were in Boston’s Central and South 
Boston Planning Districts, with 3,671 and 2,592 units added, respectively.”’ 


Approximately one-third of Boston’s households are owner occupied and more than 20% of Boston’s 
housing units are condominiums. Boston has the highest concentration of “affordable” subsidized 
housing among major U.S. cities. Approximately 20% of the city’s housing is dedicated to low- and 
moderate-income families. 


Boston is diverse, as discussed in DEIR Section 4.16, Environmental Justice, with more than half of the 
city comprised of non-white in the 2010 census. Boston also ranks seventh of 25 largest American cities 
in the proportion of foreign-born population. 


5:0. Businesses within the Project Sites 
South Station Site 


South Station, located in the Financial District, is surrounded by a number of businesses and large 
employers. In addition, the South Station headhouse itself houses a number of businesses, including 15 
eateries, 6 retail stores/kiosks, and 9 services kiosks geared towards rail patrons on the ground floor. The 
headhouse includes newly opened retail space (CVS/Pharmacy) on the second level, and office space 
housed on the upper floors (second through fifth floors). The upper floors house Amtrak, the 
Massachusetts Department of Public Utilities, and a few other offices for private companies. The bus 
terminal also houses three eateries and two retail stores/kiosks and one service kiosk. 


Layover Facility Sites 


Large employers within the one-half-mile layover facility study areas include the Boston Medical Center 
(4,217 employees), near the Widett Circle site; and Boston University (9,783 employees), near the 
Beacon Park Yard site. 


The Widett Circle site includes a complex of food-related storage and processing businesses, including 
businesses related to the beef and seafood industries, located within the 29-acre proposed project 
footprint. The 30-acre Beacon Park Yard proposed project footprint currently is occupied by railroad and 


> Tbid. 

6 Boston Globe, Boston’s Population Boom Speeds Up, June 16, 2013, accessed July 23, 2014, 

http://www. bostonglobe.com/ideas/2013/06/16/boston-population-boom-speeds/WUb5O0lgaNWj9gKDhtqXIkI/story.html?s_campaign=sm_tw. 
27 BRA, Boston by the Numbers: Housing, November 2013, accessed July 1, 2014, 
http://www.bostonredevelopmentauthority.org/getattachment/76bd978 1 -5See-4545-928c-706d571523a3/. 
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rail-related uses. A privately-owned demolition and debris management company is located adjacent to 
the existing Readville - Yard 2. 


6. Potential Impacts 


Potential socioeconomic impacts of the project include population and employment changes as a result of 
proposed property relocations and proposed new development, as well as regional economic benefits from 
station expansion/future joint development and project construction. This section describes the 
socioeconomic impacts of each of the Build Alternatives. 


CTPS estimated the economic impacts of permanent household and employment gains for the Build 
Alternatives using estimates of additional household spending expected to occur within the analysis area 
(defined as 20 zip codes within Boston and Cambridge, described and illustrated in Attachment C). 
Changes in associated business output, value added, and wage income were totaled over a 13-year period, 
from 2023, estimated project opening, through 2035, the project horizon year. Economic impacts of 
construction were assessed for the entire Boston MPO regional travel demand model area, which includes 
164 municipalities located in Eastern Massachusetts, centered on the Boston Region MPO area. Changes 
in associated business output, value added, jobs, and wage income were projected using construction cost 
estimates and an estimated construction period. Reflecting the increasing complexity of the alternatives, a 
six-year construction period is estimated for Alternative 1, from 2018 to 2023; a 12-year construction 
period is estimated for Alternative 2, from 2018 through 2029; and a 14-year construction period is 
estimated for Alternative 3, from 2018 through 2031. Traveler cost savings were estimated from multiple 
variables, including applying changes in vehicle miles and vehicle hours traveled to calculate changes in 
travel time (and associated passenger time cost savings), vehicle operating costs, and other expenses. 
Variables calculated in determining traveler cost savings included passenger expenditures, freight costs, 
vehicle operating costs, crew costs, reliability costs, toll costs, safety costs, and environmental costs. 
Traveler cost savings were estimated for the horizon year of 2035. 


CTPS estimated the economic benefits of the SSX project Build Alternatives upon the city of Boston and 
the surrounding region using the TREDIS model, data from the CTPS regional travel demand model, 
projected demographic data, and other inputs as detailed in Attachment C. The results of the TREDIS- 
generated economic assessment, which predicts economic impacts of permanent household population 
gains and permanent employment gains, economic impacts of project construction, and traveler cost 
savings resulting from the SSX project are also detailed in Attachment C. The results of the three Build 
Alternatives were compared to the No Build Alternative.”*® 


6.1. No Build Alternative 
Summary of Alternative 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 


°8 As noted in Attachment C, the TREDIS model results for economic impacts of household population and employment gains in Alternative 2 
and Alternative 3 were compared to Alternative 1. All other results are presented in comparison to the No Build Alternative. 
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(SSAR) project.2? The SSAR project also includes a horizontally expanded bus terminal of 
approximately 70,000 square feet, pedestrian connections from the train station concourse and platforms 
to the expanded bus terminal, and a 3-level parking garage with 775 spaces located above the bus 
terminal. 


Population and Employment Changes 


Table 4 shows the No Build Alternative forecasts projected for 2035 for the South Station area TAZs, 
shown in Figure 1. 


Table 4—2035 South Station Study Area Demographic Projections 


F Population Data Employment Data 
Transportation 
Aualysis Zone (022) ; Group Service Retail Basic 
Population Households Onaniene ihe pane Jobs? 
South Station TAZ 1,793 1,451 0 7,405 192 1,421 9,018 
North TAZ me 344 37 37,185 1,027 3,090 | 41,302 
South TAZ 9,269 4,301 119 10,835 702 1,255 | 12,792 
East TAZ 17,230 6,809 4 18,704 | 2,101 5,260 | 26,065 
West TAZ 5,255 2,456 170 17,553 1,194 1,614 | 20,361 
Subtotal 34,259 15,361 330 91,682 5,216 12,640 | 109,538 
Source: CTPS a 


a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


In 2035, population within these TAZs is anticipated to increase by 21,069, or 160% from 2009, 
increasing to 34,259 persons, as shown in Table 4 and Table 5. The largest increases would occur within 
the South Boston Waterfront/Innovation District, where population is anticipated to increase by 11,711, 
or 212%, to 17,230 persons. The second most populous area in 2035 would be the South TAZ in 
Chinatown/South End (5,255 persons), where population is projected to increase by 117% from 2009 
totals. 


In 2035, employment within the transportation study area is estimated to increase to 109,538, an increase 
of 18,128 jobs, or 20% from 2009 (as shown in Table 4). Employment would be highest in the North 
TAZ, with 41,302 jobs in the Downtown area, an increase of 6%. The East TAZ would experience the 
highest increase (74%) or 11,058 jobs, for a total of 26,065 jobs in the rapidly expanding South Boston 
Waterfront/Innovation District. The West TAZ in the Leather District/Chinatown would not experience 
an increase in jobs, but would still have the third largest labor market, with 20,361 jobs. 


°° The SSAR project was approved by the Secretary of EEA in 2006 (EEA No. 3205/9131) as an approximate 1.8 million sf mixed-use 
development to be located directly above the railroad tracks at the South Station headhouse. 
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Table 5—South Station Study Area Demographic Changes, 2009 - 2035, Total and Percent 


Transportation BGpulanon Dat Employment Data 

eur imate, Population Hanecholds Group Service Retail Basic 
Quarters? Jobs Jobs? 

South Station TAZ nen 956 (193%) 0 reas Lie 28 (2%) ee 

= ee [zmcmo] of alow] nl a 

ve seeped atl] a cost 

= wae omosee] soo] ae at] al 

Source: CTPS 


a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


6.2. Alternative 1 — Transportation Improvements Only 
Summary of Alternative 


In Alternative 1, South Station would be expanded onto the adjacent 14-acre USPS property. MassDOT 
would acquire and demolish the USPS General Mail Facility. The existing South Station Terminal, 
totaling approximately 210,000 square feet (sf), would be expanded by approximately 400,000 sf, 
consisting of passenger platform and concourse levels with passenger support services. Capacity 
improvements would include construction of seven new tracks and four new platforms. Tower | and four 
approach interlockings would be reconfigured. Alternative 1 would not provide for potential private 
development at the South Station site. 


Population and Employment Changes and Business Impacts 


Table 6 presents the 2035 demographics projected for TAZs in and around South Station for Alternative 1 
- Transportation Improvements Only. 


South Station Site 


Projected population and households in the South Station TAZs in 2035 are not anticipated to change in 
Alternative 1, in comparison to the No Build Alternative (shown in Table 3). In Alternative 1, the station 
expansion onto the site of the existing USPS facility site would displace approximately 1,000 USPS jobs, 
although it is anticipated that these jobs would be relocated within South Boston. It is not anticipated that 
there would be a net loss of USPS employment within the Boston area. 
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Table 6—2035 Alternative 1 - Transportation Improvements Only Demographic Data 


Population Data Employment Data 


Transportation 


Analysis Zone (TAZ) 


Group Service Retail Basic 


Population Households 


Quarters? 


Jobs 


Jobs 


Jobs? 


South Station TAZ 1,793 1,451 0 7,421 296 562 8,279 
North TAZ 712 344 37 37,185 1,027 3,330 | 41,542 
South TAZ 9,269 4,301 119 10,835 702 1,255 12,792 
East TAZ 17,230 6,809 4 18,704 2,101 5,260 | 26,065 
West TAZ 5,255 2,456 170 17,553 1,194 1,614 | 20,361 
Subtotal 34,259 15,361 330 91,698 5,320 12,021 | 109,039 
Source: CTPS an eee 


a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


Currently, total employment within the South Station headhouse, excluding bus terminal employees, is 
approximately 640, including employees for railroad operations of Amtrak and the MBTA. Existing 
retail staff within the station headhouse totals approximately 70 employees, and other services within the 
station (including building management and cleaning staff) employ 29 persons. The office space on the 
upper floors houses a total of 543 persons, including rail-related staff. The office space at South Station 
headhouse (excluding rail-related staff) currently houses 360 persons. 


The station expansion is anticipated to result in an increase in rail-related employment. It is anticipated 
that increases in staff for railroad operations could be approximately 30%. The staff to support current 
railroad operations at South Station (both on-site and off-site) between Amtrak and the MBTA is 
approximately 900, of which at least 20% are housed at South Station. 


A station expansion in Alternative | is anticipated to more than double the retail and building 
management/cleaning staff within the headhouse (an increase of 99 employees) for a total of 
approximately 140 retail employees and 58 building management and cleaning staff. Assuming that the 
rail staff housed within South Station expands, this could yield a total of approximately 844 employees 
based at the South Station headhouse, an increase of roughly 202 employees. 


Beyond the direct employment changes in the South Station study area associated with Alternative 1, the 
project would support continued economic growth and expansion of the Downtown Financial District and 
adjoining South Boston Waterfront/Innovation District. Jobs in Boston have a public transit mode share 
of 35%. Given the importance of Boston as an employment center reliant on a commuter workforce, the 
proposed station improvements are important to support the city’s continued growth and economic health. 


Layover Facility Sites 


Other than relocation of the USPS General Mail Facility, direct business impacts required for the project 
would occur at the Widett Circle site and the Readville — Yard 2 site. 


The proposed site for the Widett Circle layover facility includes a complex of food storage and processing 
facilities, including companies in the seafood and beef industry, on Widett Circle and Foodmart Road. 
The use of this site for layover would displace approximately 30 businesses, and the employees of these 
businesses would be affected. The majority of the businesses lease or are located within two parcels on 
Widett Circle that are tax exempt under Massachusetts General Laws Chapter 121A (Urban 
Redevelopment Corporation). The Cold Storage property is not included in the tax-exempt 121A parcels. 
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The tax revenues on the Cold Storage property in 2011 totaled $351,534. It is assumed that these affected 
businesses would be relocated within the immediate project vicinity in the Boston area, and that no long- 
term loss of employment would occur. 


At the Readville — Yard 2 layover facility site, approximately 0.7 acres of land currently owned by a 
privately-owned demolition and debris management company would be required, which would represent 
a partial taking. The company is located proximate to a larger industrial district in the Hyde Park area and 
it is anticipated that this partial land taking would not result in a long-term loss of employment. 


Economic Impacts 


Using the TREDIS model, data from the CTPS regional travel demand model, and other inputs as detailed 
in Attachment C, CTPS estimated the economic impacts of Alternative 1. Alternative | is estimated to 
take six years for construction, with an estimated project opening year of 2023. 


At the peak of construction, anticipated in year 2020, Alternative | is estimated to add approximately 
3,500 new construction-related jobs to the region. CTPS projects that the economic impacts of the 
construction associated with Alternative 1 would total $1.824 billion in business sales, $1.038 billion in 
gross regional product, and $865 million in wage income in comparison to the No Build Alternative. 


CTPS estimated that over a 13-year time period of SSX project operation, from 2023 through 2035, the 
permanent employment migration to South Station in Alternative 1 would result in economic benefits to 
the analysis area (defined as 20 zip codes within Boston and Cambridge, described and illustrated in 
Attachment C). In Alternative 1, additional business sales in the analysis area would total up to 
approximately $280 million, additional gross regional product would total up to approximately $83 
million, and additional wage income would total up to approximately $162 million in comparison to the 
No Build Alternative.*° 


In the 2035 horizon year, CTPS estimated that Alternative 1 would result in a total of approximately $283 
million in traveler cost savings to the region as compared to the No Build Alternative. Traveler cost 
savings were determined from multiple variables, including passenger costs (expenditures of $41 million), 
freight cost savings ($142 million), and vehicle operating cost savings ($51 million).*! 


6.3. Alternative 2 — Joint/Private Development Minimum Build 
Summary of Alternative 


Alternative 2 would include all of the transportation improvements provided in Alternative 1, as well as 
provisions for future private development at the South Station site. In Alternative 2, future private 
development could include approximately 660,000 sf of mixed uses consisting of residential; office; and 
commercial uses, including retail and hotel, located in six separate buildings with open space and plazas. 


Population and Employment Changes and Business Impacts 


Table 7 presents the 2035 demographics projected for TAZs in and around South Station for Alternative 
2. The changes in employment described in Alternative 1 also would apply in Alternative 2, with 


°° A significant portion of the employment gains associated with Alternative 1 could be redistributed from locations within the bounds of the 
analysis area, and therefore might not represent a net increase within the analysis area. As a result, the economic benefits described in this 
section and presented in Attachment C represent the maximum possible benefits anticipated for the analysis area. 

3! Other costs calculated in determining traveler cost savings, which are enumerated in Attachment C, include crew costs, reliability costs, toll 
costs, safety costs, and environmental costs. 
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additional employment related to the future private development. It is anticipated that the future private 
development in Alternative 2 would add 1,020 service employees and 255 retail employees, for a total of 
1,275 employees. It is assumed that 280 units of residential housing developed in Alternative 2 would 
accommodate 620 residents. 


Table 7—2035 Alternative 2 — Joint/Private Development Minimum Build Demographic Data 


Transportation Population Data Employment Data 
pasts one : Group Service Retail Basic 
Population Households Ouantens: Tabs T0bs Jobs? 
South Station TAZ 2,993 1,731 0 8,441 551 562 9,554 
North TAZ 712 344 37 37,185 1,027 3,330 | 41,542 
South TAZ 9,269 4,301 119 10,835 702 1,255 | 12,792 
East TAZ 17,230 6,809 4 18,704 | 2,101 5,260 | 26,065 
West TAZ 5,255 2,456 170 17,553 1,194 1,614 | 20,361 
Subtotal 35,459 15,641 330 92,718 S575) 12,021 | 110,314 
Source: CTPS ae ese 


a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


The potential impacts to businesses at the Widett Circle and Readville — Yard 2 layover facility sites that 
would occur in Alternative | also would occur in Alternative 2. 


Economic Impacts 


Using the TREDIS model, data from the CTPS regional travel demand model, and other inputs as detailed 
in Attachment C, CTPS estimated the economic impacts of Alternative 2. Alternative 2 is estimated to 
take 12 years for construction, with an estimated project opening year of 2030. 


At the peak of construction, anticipated in year 2021, Alternative 2 is estimated to add approximately 
4,300 new construction-related jobs to the region. CTPS projects that the economic impacts of 
construction associated with Alternative 2 would total $3.777 billion in business sales, $2.197 billion in 
gross regional product and $1.835 billion in wage income. 


CTPS estimated that the 280 new households anticipated as part of future private development at the 
South Station site in Alternative 2 would generate $26.153 million in new household spending. CTPS 
estimated that over a six-year time period of SSX private development operation, from 2030 through 
2035, the permanent household and employment migration to the South Station site in Alternative 2 
would result in economic benefits to the analysis area (defined as 20 zip codes within Boston and 
Cambridge, described and illustrated in Attachment C). Alternative 2 would result in increases of up to 
approximately $1.043 billion in business sales, $776 million in gross regional product, and $551 million 
in wage income within the analysis area, in addition to gains resulting from Alternative 1.*? As compared 
to the No Build Alternative, over a 13-year time period from 2023 through 2035, Alternative 2 would 
result in business sales of up to approximately $1.323 billion, gross regional product of up to 
approximately $859 million, and wage income of up to approximately $713 million in the analysis area. 


2 A significant portion of the employment and household gains associated with Alternative 2 could be redistributed from locations within the 
bounds of the analysis area, and therefore might not represent a net increase within the analysis area. As a result, the economic benefits described 
in this section and presented in Attachment C represent the maximum possible benefits anticipated for the analysis area. 
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In the 2035 horizon year, CTPS estimated that Alternative 2 would result in a total of approximately $256 
million in traveler cost savings to the region. Traveler cost savings were determined from multiple 
variables, including passenger costs (expenditures of $66 million), freight cost savings ($142 million), 
and vehicle operating cost savings ($50 million).** 


6.4. Alternative 3 — Joint Private Development Maximum Build 
Summary of Alternative 


Alternative 3 would include all of the transportation improvement provided in Alternative 1, as well as 
provisions for future private development at the South Station site. Future private development could 
include approximately 2,000,000 sf of mixed uses consisting of residential; office; and commercial uses, 
including retail and hotel uses, located in six separate buildings with open space and plazas. 


Population and Employment Changes and Business ImpactsTable 8 presents the 2035 demographics 
projected for the TAZs in and around South Station for Alternative 3. The changes in employment 
described for Alternative 1 would also apply in Alternative 3, with additional employment related to the 
future joint development. It is anticipated that the future development in Alternative 3 would add 3,000 
service employees and 750 retail employees, for a total of 3,750 employees. It is assumed that 830 units 
of residential housing developed in Alternative 3 would accommodate 1,830 residents. 


Table 8—2035 Alternative 3 — Joint/Private Development Maximum Build Demographic Data 


Transportation Population Data Employment Data 

Aualysis Zone CE e2) ; Group Service Retail Basic 

Population Households ones’ abe Jobs Jobs? 
South Station TAZ 3,593 2,281 0 10,421 1,046 562 | 12,029 
North TAZ 712 344 37 37,185 1,027 3,330 | 41,542 
South TAZ 9,269 4,301 119 10,835 702 1,255 | 12,792 
East TAZ 17,230 6,809 4 18,704 | 2,101 5,260 | 26,065 
West TAZ 5,255 2,456 170 17,553 1,194 1,614 | 20,361 
Subtotal 36,059 16,191 330 94,698 6,070 12,021 | 112,789 


Source: CTPS 

a Group quarters are places where people live or stay in a group living arrangement, and include such places college residence halls, residential 
treatment centers, skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ dormitories. 

b Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


The potential impacts to businesses at the Widett Circle and Readville — Yard 2 layover facility sites that 
would occur in Alternative | also would occur in Alternative 3. 


Economic Benefits 
Using the TREDIS model, data from the CTPS regional travel demand model, and other inputs as detailed 
in Attachment C, CTPS estimated the economic impacts of Alternative 3. Alternative 3 is estimated to 
take 14 years for construction, with an estimated project opening year of 2032. 
At the peak of construction, anticipated in 2022, Alternative 3 is estimated to add approximately 6,100 


new construction-related jobs to the region. CTPS projects that the economic impacts of construction 


33 Other costs calculated in determining traveler cost savings, which are enumerated in Attachment C, include crew costs, reliability costs, toll 
costs, safety costs, and environmental costs. 
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associated with Alternative 3 would total $6.187 billion in business sales, $3.650 billion in gross regional 
product, and $3.060 billion in wage income. 


CTPS estimated that the 830 new households anticipated as part of future private development at the 
South Station site in Alternative 3 would generate $77.526 million in new household spending. CTPS 
estimated that over a four-year time period of SSX private development operation, from 2032 through 
2035, the permanent household and employment migration to the South Station site in Alternative 3 
would result in economic benefits to the analysis area (defined as 20 zip codes within Boston and 
Cambridge, described and illustrated in Attachment C). Alternative 3 would result in increases of up to 
approximately $2.099 billion in business sales, $1.495 billion in gross regional product, and $1.115 
billion in wage income within the analysis area, in addition to gains resulting from Alternative 1.°4 As 
compared to the No Build Alternative, over a 13-year time period from 2023 through 2035, Alternative 3 
would result in business sales of up to approximately $2.379 billion, gross regional product of up to 
approximately $1.578 billion, and wage income of up to approximately $1.277 billion in the analysis area. 


In the 2035 horizon year, CTPS estimated that Alternative 3 would result in a total of approximately $233 
million in traveler cost savings to the region. Traveler cost savings were determined from multiple 


variables, including passenger costs (expenditures of $80 million), freight cost savings ($142 million), 
and vehicle operating cost savings ($43 million).*> 


6.5. Summary Comparison 
South Station Area Population and Employment 


Table 9 presents a comparison of 2035 South Station demographic data for the South Station TAZs 
according to the three joint/private development build alternatives. 


Table 9—Comparison of 2035 South Station Demographic Data 
Joint/Private 


Development Population Households pao Retail Jobs = Basic Jobs* Total Jobs 
: obs 

Alternative 
No Build 34,259 15,361 91,682 5,216 12,640 109,538 
Alternative 1 34,259 15,361 91,698 5,320 12,021 109,039 
Alternative 2 35,459 15,641 92,718 5,575 12,021 110,314 
Alternative 3 36,059 16,191 94,698 6,070 12,021 112,789 
Source: CTPS 


a Basic jobs include utilities/telecommunications, transportation/trucking, mining, manufacturing, agriculture, fishing, warehousing, wholesale 
trade, and forestry. 


As shown in Table 9, population and household numbers for the South Station TAZs are not expected to 
change from the No Build Alternative to Alternative 1, but would increase in Alternatives 2 and 3 due to 
the joint/private development. A drop in total employment is anticipated in Alternative 1 from the No 
Build conditions; the relocation of 1,000 USPS jobs from the site would be partially offset by the increase 
in rail-related and retail jobs associated with the South Station terminal expansion. Employment is 
expected to increase in Alternatives 2 and 3 due to the joint/private development. Alternative 3 — 
Joint/Private Development Maximum Build would result in an increase in population and households of 
approximately 5% over the No Build Alternative; and an increase in employment of approximately 3% 


4 A significant portion of the employment and household gains associated with Alternative 3 could be redistributed from locations within the 
bounds of the analysis area, and therefore might not represent a net increase within the analysis area. As a result, the economic benefits described 
in this section and presented in Attachment C represent the maximum possible benefits anticipated for the analysis area. 

35 Other costs calculated in determining traveler cost savings, which are enumerated in Attachment C, include crew costs, reliability costs, toll 
costs, safety costs, and environmental costs. 
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and 3.4% over the No Build Alternative and Alternative 1 conditions, respectively. 

Economic Benefits 
Table 10 presents a comparison of the projected impacts of construction associated with the three 
joint/private development Build Alternatives as compared to the No Build Alternative. Economic impacts 
of construction were assessed for the entire Boston MPO regional travel demand model area, which 


includes 164 municipalities located in Eastern Massachusetts, centered on the Boston Region MPO area. 


Table 10—Comparison of SSX Project Economic Impacts of Construction 


Impacts of Construction 


Joint/Private ($ million) 
Development 


Alternative Businéss Gross Wage 


Regional 
Product 

Alternative | $1,824.37 $1,038.39 $864.71 
Alternative 2 $3,777.30 $2,196.87 $1,834.58 


Alternative 3 $6,187.40 $3,650.09 $3,059.79 
Source: CTPS 


Sales Income 


Alternatives 2 and 3 would result in substantially higher economic impacts associated with the SSX 
project construction period than would Alternative 1. In addition to the construction-related economic 
benefits of Alternative 1, Alternative 2 would generate approximately $1.953 billion in business sales, 
approximately $1.158 billion in gross regional product, and approximately $970 million in wage income. 
With a construction period of 14 years, Alternative 3 is estimated to result in approximately $4.363 
billion in business sales, $2.612 billion in gross regional product, and $2.195 billion in wage income 
beyond construction-related economic impacts of Alternative 1. 


Table 11 presents a comparison of the projected impacts of permanent employment and household 
migration to South Station and the future joint/private development associated with the Build 
Alternatives. The results represent a maximum gain as a portion of the employment and household gains 
associated with the Build Alternatives could be redistributed from areas within the bounds of the analysis 
area, and therefore might not represent a net increase within the analysis area. The economic impacts of 
Alternatives 2 and 3 shown in Table 11 would be additive, representing projected impacts in addition to 
those expected in Alternative 1. 


Table 11—Comparison of SSX Project Economic Impacts of Permanent Household and 
Employment Gains 


Impacts of Permanent 
Household & Employment Gains 


Joint/Private ($ million) 
Development a eA 
Alternative : ross Negiona 
a Realy Product Wage Income 

Alternative 1 < $280.43 < $83.02 < $161.75 
Alternative 2 < $1,042.64 < $775.86 < $550.84 
Alternative 3 < $2,098.60 < $1,495.06 < $1,115.06 
Source: CTPS 
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In addition to the economic impacts of permanent gains expected in Alternative 1, CTPS estimated that 
the following economic benefits would occur in the two joint/private development alternatives: 


e Alternative 2: CTPS estimated that over a six-year time period, from 2030 (estimated opening of 
Alternative 2 joint/private development) through 2035, the economic impacts of permanent 
household and employment gains in Alternative 2 would result in additional business sales of up 
to $1.043 billion, gross regional product of up to $776 million, and wage income of up to $551 
million. In sum, over a 13-year time period (2023, estimated opening of Alternative 1, through 
2035) Alternatives 1 and 2 would result in business sales of up to approximately $1.323 billion, 
gross regional product of up to approximately $859 million, and wage income of up to 
approximately $713 million in comparison to the No Build Alternative. 


- Alternative 3: CTPS estimated that over a four-year time period, from 2032 (estimated opening 
of Alternative 3 joint/private development) through 2035, the economic impacts of permanent 
household and employment gains in Alternative 3 would result in additional business sales of up 
to $2.099 billion, gross regional product of up to $1.495 billion, and wage income of up to $1.115 
billion, in comparison to Alternative 1. In sum, Alternatives 1 and 3 would result in business 
sales of up to approximately $2.379 billion, gross regional product of up to approximately $1.578 
billion, and wage income of up to approximately $1.277 billion in comparison to the No Build 
Alternative. 


Table 12 presents a comparison of traveler cost savings associated with the three joint/private 
development Build Alternatives in comparison to the No Build Alternative. Traveler cost savings were 
assessed for the entire Boston MPO regional travel demand model area. 


Table 12—Comparison of SSX Project Traveler Cost Savings 


Joint/Private Development Traveler Cost Savings 
Alternative ($ million) 
Alternative | $282.97 
Alternative 2 $256.23 
Alternative 3 $233.25 


Source: CTPS 


Primarily due to the progressively higher passenger expenditures anticipated for Alternatives 2 and 3, 
overall traveler cost savings in Alternatives 2 and 3 would be lower than estimated traveler cost savings 
projected for Alternative 1. 


7. Mitigation 


It is MassDOT’s intent to replicate the retail functions of the USPS facility in the terminal expansion to 
compensate for relocating the retail functions located in the USPS General Mail Facility. 


MassDOT would provide relocation assistance for affected property owners at Widett Circle in 
accordance with the procedures outlined in the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970. The Act provides benefits and protection for persons or businesses 
whose real property is acquired or who are displaced by federally funded projects and requires just 
compensation. Suitable replacement properties would be provided to affected owners. It is anticipated 
that suitable relocation sites are available within the industrial sites in the immediate Boston area. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. Dorchester Avenue would be restored for public and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint/private development adjacent to and over an expanded 
South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


The Land Use and Zoning Technical Report has been prepared in support of the Draft Environmental 
Impact Report (Draft EIR) for the SSX project, in accordance with the Certificate of the Secretary of the 
Office of Energy and Environmental Affairs (EEA) on the Environmental Notification Form (ENF) for 
the SSX project (April 19, 2013); the Massachusetts Environmental Policy Act (MEPA) regulations, 301 
CMR 11.00 (revised, May 10, 2013); and FRA’s Procedures for Considering Environmental Impacts, 64 
Federal Register (FR) 101 (26 May 1999), pp. 28545-28556. 


2. Summary of Findings 


The Land Use and Zoning Technical Report considers the consistency of the SSX project with existing 
land use and zoning and other planned development in the area. Alternatives considered are the 
Joint/Private Development Alternatives (Alternative 1 — Transportation Improvements Only, Alternative 
2 — Joint/Private Development Minimum Build, and Alternative 3 —Joint/Private Development Maximum 
Build) at the South Station site, and the Build Alternative at the three layover facility sites. This 
evaluation addresses the SSX project’s consistency with zoning, public policy, and community land use 
and development plans. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), “The 
Northeast Corridor Infrastructure Master Plan” (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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2.1. South Station Site 


The proposed expansion of South Station is consistent with City-wide and neighborhood planning, 
development policies, and programs. The City of Boston recently initiated a master planning process for 
the South Station/USPS area. The Boston Redevelopment Authority’s (BRA’s) goals for the South 
Station Master Plan are to coordinate major public and private planning and development, and to prepare 
a comprehensive, long-range plan for land use, multi-modal transportation, urban design, and the public 
realm. Further, the master plan will inform the development of an amendment to the Fort Point 
Downtown Phase II Municipal Harbor Plan (MHP) in conformance with the Public Waterfront Act 
(Chapter 91), which would be required for Alternative 3 — Joint/Private Development Maximum Build. 
Although the SSX project conceptual plans for joint/private development would be developed prior to the 
completion of the City’s master planning process, it is anticipated that the SSX project Build Alternatives 
would be consistent with the City’s South Station Master Plan and recommended refined zoning through 
ongoing coordination meetings between the two project teams. 


Key planning documents in the immediate vicinity of South Station include the BRA’s Fort Point 
Channel Watersheet Activation Plan, the Fort Point District 100 Acres Master Plan, and community and 
development plans for Chinatown and the South Bay area. The SSX project is consistent with the Fort 
Point Channel Watersheet Activation Plan and would realize a goal of the Plan to enhance the civic role 
of the channel in connecting to public venues such as South Station. The SSX project would strengthen 
pedestrian links between South Station and the channel; create a major interior public space that is 
accessible from the channel; and incorporate public spaces in the Harborwalk which would add to the 
amenity of the channel. Per the Fort Point District 100 Acres Master Plan, the SSX project is a critical 
component of the continued development of the South Boston Waterfront District. Transportation 
analysis conducted for the 100 Acres Master Plan indicates that by about 2025, additional transit capacity 
is required to support the continued build-out of the whole South Boston Waterfront District. 
Additionally, the SSX project would foster the goals of the Chinatown Master Plan and South Bay Plan, 
by providing an additional terminal entrance on Kneeland Street, restoring public access to South Station 
via Dorchester Avenue, and enhancing the community and pedestrian environment through the 
Harborwalk and cycle track. 


2.2. Layover Facility Sites 


Development of layover facilities at the three sites would require land acquisition. The construction of 
layover facilities at Widett Circle would require the acquisition of approximately 29 acres of private 
property, relocation of approximately 30 private businesses, and demolition of existing buildings. An 
agreement in principal has been reached between Harvard and MassDOT to use approximately 22 acres 
of Beacon Park Yard for a new commuter rail layover, maintenance facility and rail station. MassDOT is 
addressing the future development of Beacon Park Yard within the context of the I-90 Allston 
Interchange project. The expansion of the 17-acre Readville — Yard 2 footprint would increase the 
facility at existing Readville Yard by approximately seven acres, of which the MBTA currently owns the 
majority. However, a partial taking of approximately 0.7 acres of a privately-owned property would be 
required to complete the expansion. For the construction and/or expansion of layover facilities, any 
required property acquisitions would be limited to the minimum footprints required to support each 
function, including access roads, stormwater management facilities, and employee parking areas where 
required. 


It is anticipated that construction of layover facilities at Widett Circle would convert the entire site to an 
exempt/institutional land use designation. The location of layover facilities at the Widett Circle site would 
be consistent with current zoning. A storage yard accessory to a railroad operation is an allowed use 
within the I-2 General Industrial District, provided that the yard is located at least 150 feet from every 
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residential use. The nearest residential land use is located more than 700 feet the Widett Circle site 
boundary, and no residential projects are under construction or proposed within 150 feet of Widett Circle. 


Layover facilities at Beacon Park Yard would maintain the existing industrial use and would be consistent 
with current zoning. A rail freight terminal and accessory railroad storage yard are approved uses without 
restrictions within the Allston Landing South Economic Development Area. The project would not 
impact nor be impacted by existing proposed development- proposed projects are located at least one- 
quarter mile from Beacon Park Yard. Additionally, the site is bordered on the north, east and west by the 
Massachusetts Turnpike, and on the south by the Framingham/Worcester Main Line tracks, essentially 
separating Beacon Park Yard from the surrounding area. 


Layover facilities at Readville - Yard 2 would maintain the existing industrial use and would be consistent 
with current zoning. An accessory railroad storage yard is an allowable use within the LI-1 Local 
Industrial Subdistrict. Due to the proposed location of the SSX project activities within the Neponset 
River Riverfront Protection Overlay District and abutting a residential district. However, Zoning Code 
Article 69 stipulates special site requirements including adherence to Article 80’s Design Component of 
Small Project Review, vegetative screenings, and minimum rear yard setbacks. 


3. Regulatory Context 


The following regulations provide the regulatory context for the land use analysis: 


e FRA, Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 
1999), pp. 28545-28556, including an assessment of potential environmental impacts associated 
with existing and planned land use. 

e Council on Environmental Quality (CEQ), Regulations for Implementing the Procedural 
Provisions of the National Environmental Policy Act (NEPA), 40 Code of Federal Regulations 
(CFR) Parts 1500-1508 (43 FR 55990, November 28, 1978), including an assessment of: 

o Possible conflicts between the proposed action and the objectives of federal, regional, state, 
and local land use plans, policies and controls for the area concerned; 

o Any inconsistency of a proposed action with any approved state or local plan and laws 
(whether or not federally sanctioned); and 

o Existing and planned land use. 

e MEPA regulations, 3/0 Code of Massachusetts Regulations (CMR) 11.00, in particular, 

o 301 CMR 11.01(3)(a) Information Regarding Other Authority: the Secretary may require a 
proponent to provide information regarding a project’s consistency or compliance with 
applicable Federal, municipal, or regional statutes and regulations; 

o 301 CMR 11.07(6)(g)8. Existing Environment: a description and analysis of the built 
environment and human use of the project site, its immediate surroundings and the region, 
including zoning districts and other relevant land-use designations or plans. 

e City of Boston Zoning Code. As the City of Boston’s planning and economic development 
agency, the Boston Redevelopment Authority (BRA) has established planning policies, 
development controls and design guidelines through the adoption of neighborhood- and area- 
specific zoning codes. 


4. Methodology 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville — Yard 2. Figure 1 presents the 
location of the four SSX project sites. All of the SSX project sites are located within dense urban areas. 
Because the South Station site (existing South Station and USPS parcels) extends nearly one-quarter mile 
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from the South Station headhouse, a one-half mile study area (measured from the headhouse) was 
established. For consistency, one-half mile study areas from the layover sites also were used. 


Land use and zoning profiles were compiled for the study areas using data from the Massachusetts Office 
of Geographic Information (MassGIS) and BRA. Planned and approved development projects in 
proximity to South Station and the layover facilities sites, as submitted to the BRA under the Article 80 
process, were reviewed. This report addresses the consistency of the SSX project with the City of Boston 
zoning and planning policies, as established by the BRA under the Boston Zoning Code, including an 
assessment of the SSX project’s consistency with City-wide and neighborhood land use planning and 
development documents generated by the BRA and local development groups. 


5. Existing Land Use 
5.1. South Station Study Area 


Figure 2 presents the existing land use of the South Station site which occupies approximately 49 acres 
and includes the following: South Station Rail/Transit Terminal and South Station Transportation Center 
Bus Terminal and Parking Facilities (Bus Terminal); and the U.S. Postal Service (USPS) General Mail 
Facility/South Postal Annex parcel of approximately 14 acres, including a portion of Dorchester Avenue 
fronting the site. The remaining acreage consists of track, a small park, the Harborwalk area, and a 
portion of Fort Point Channel located at the southern end of the site on the current USPS parcel. The 
South Station site extends to include the historic headhouse to the north, located at the intersection of 
Atlantic Avenue and Summer Street. The site extends along a portion of the NEC Main Line to the west, 
extending up to and including Cove Interlocking. The site extends along a portion of the MBTA’s 
Fairmount Line/Old Colony Railroad to the south, extending up to and including Broad Interlocking. The 
City of Boston identifies the existing land use for the entire site as exempt/institutional (including social, 
institutional, or infrastructure-related uses). 


5.2. Layover Facility Site Study Areas 
5.2.1. Widett Circle 


Figure 3 presents the existing land use of the Widett Circle site, totaling approximately 29.4 acres, is 
located in South Boston along the MBTA’s Fairmount Line, approximately one track-mile from South 
Station. It is comprised of two parcels, primarily in private ownership: Cold Storage and Widett Circle. 
Cold Storage, approximately 6.6 acres, located primarily at 100 Widett Circle, currently houses a 
temperature controlled food storage and distribution facility, owned by Art Mortgage Borrower Propco 
2006 2 LP, and used by Americold/Crocker & Winsor Seafoods. The building has an active rail siding 
served by CSX Transportation, Inc. (CSXT) with space for six freight cars. A change in ownership of the 
Cold Storage parcel within the Widett Circle site is anticipated. In October 2013, Celtic Recycling, LLC 
received approval from the Massachusetts Environmental Policy Act (MEPA) Office (EEA No. 15070) to 
renovate and convert existing facilities at the Cold Storage parcel, located at 100 Widett Circle, into a 
material recycling facility. Widett Circle, located primarily at 1 and 2 Foodmart Road, is owned by The 
New Boston Food Market Development Corporation and is made up of approximately 30 units leased to 
multiple businesses in the food processing, food storage, and food logistics industry. Created as an Urban 
Renewal Corporation, the property is tax-exempt under Massachusetts General Law (MGL) Chapter 
121A (760 CMR 25). Existing buildings on the Widett Circle site total approximately 292,400 sf. 


With the exception of an area of commercial land use in the northern portion of the site, the City of 


Boston identifies the larger Widett Circle site primarily as exempt/institutional, as the majority of 
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businesses are tax-exempt, Chapter 121A properties. The area located in the immediate vicinity of the 
site is dominated by industrial uses and rail operations and support facilities, including Amtrak’s Front 
Yard and Southampton Street Yard, and the MBTA’s South Side Service and Inspection Facility and 
Cabot Yard, the primary commuter rail train maintenance facility. 


5.2.2. Beacon Park Yard 


Figure 4 presents the existing land use for the Beacon Park Yard site, totaling approximately 30 acres, is 
located in Allston along the MBTA’s Worcester Line approximately 3.8 track-miles from South Station. 
The site served for many years as a major freight rail yard and intermodal terminal in Boston for CSXT, 
which recently relocated to central Massachusetts. It contains a number of buildings that formerly 
supported various railroad functions, including a freight rail yard, bulk transfer facility, intermodal 
facility, and engine facility. Beacon Park Yard is owned by Harvard University and remains encumbered 
by CSXT’s operating rights. An agreement in principal has been reached between Harvard and 
MassDOT to use approximately 22 acres of Beacon Park Yard for a new commuter rail layover, 
maintenance facility and rail station. The City of Boston currently identifies the Yard’s existing land use 
as industrial. 


5.2.3. Readville — Yard 2 


The Readville - Yard 2 site totals approximately 17 acres and is located approximately 8.8 track-miles 
from South Station on the MBTA Fairmount Line. Readville - Yard 2 is owned by the MBTA and 
occupied by the MBTA Readville layover facility. Primary functions for this site include maintenance 
and repair operations and layover capacity for up to 10 MBTA commuter rail trainsets of varying lengths. 
Other functions include materials storage, located along the eastern border of the site. The City of Boston 
identifies the yard’s existing land use as exempt/institutional. 


6. Existing Zoning 
6.1. South Station Site 


Table 1 identifies the Boston neighborhood and special use zoning districts that are applicable to the 
South Station site. Section 6.1 provides a description of the two primary Boston Zoning Code articles that 
regulate development at the South Station site: Article 40, establishing the South Station Economic 
Development Area (EDA) on the South Station parcel; and Article 27D, establishing the Downtown 
Interim Planning Overlay District (IPOD) for Boston Proper on the USPS parcel. Figure 6 presents 
current zoning within the South Station site and immediate vicinity. 
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Table 1—Current Zoning Regulations at the South Station Site 


oS: : Boston 
District/Special Zoning _ Applicable to Purpose 
Overlay Code 


Establishes restricted or limited parking. Not 
applicable to authorities of the Commonwealth not 
subject to municipal zoning. 


Restricted Parking Article | South Station 
Overlay District 3 EDA 


Portions of | Establishes regulations to protect against flooding and 


Flood Hazard Article USPS and minimize flood losses. Corresponds to the Federal 
Overlay District 25 South Station | Emergency Management Agency (FEMA) 100-year 
parcels flood. 


Establishes interim development overlay guidelines 
and land use measures, including channeling new 


Downtown Interim a : : 
development toward underutilized sites; encouraging 


Planning venay ones USPS parcel | new development in areas accessible to public transit; 
District: Boston 27D : ; : ; : 
improving traffic access and circulation; creating 
Proper : : ; ; ; 
active pedestrian and street life; encouraging mixed- 
use development. 
South Station eae : ; aa ae Seen and planning policies to 
(EDA) 40 South Station | implement the comprehensive plan for the South 
Station EDA. 
Establishes regulations to implement the Central 
Central Artery Artiale Portions of Artery Special District Plan, including creating a new 
Special District 49 South Station | surface street and pedestrian network compatible with 
P EDA surrounding districts and existing street and pedestrian 
environment. 


Source: Boston Redevelopment Authority, Boston Zoning Code 
6.1.1. South Station Economic Development Area 


Approved by BRA on June 29, 1989 and amended through June 29, 2006, Article 40 establishes the 
zoning regulations for the comprehensive plan for the South Station EDA. Article 40 constitutes the 
South Station EDA Plan, the general plan for the South Station EDA, and the portion of the general plan 
for the City of Boston applicable to the South Station EDA. 


Per Article 3 of the Boston Zoning Code, the South Station EDA includes an urban renewal area overlay 
district, located immediately west of the historic headhouse along Sumer Street. The South Station EDA 
also includes four separate development areas: the South Station/Central Artery Area; the Parcel-to- 
Parcel Linkage Development Area; the New Economy Development Area; and the Air Rights Sub- 
Development Area, located within the New Economy Development Area. Development within the South 
Station/Central Artery Area is governed by Article 49, Central Artery Special District (and not by Article 
40). 


Article 40 authorizes the establishment of Planned Development Areas (PDAs) within the Parcel-to- 
Parcel Linkage Development Area and the New Economy Development Area. The intent of the PDA is 
to establish a more flexible zoning law and encourage large-scale private development on underutilized 
sites in the South Station EDA. Pursuant to Article 40, Section 40-11, BRA may approve a Development 
Plan as compliant with BRA’s planning and development review process for PDAs (as established by 
Article 80, Development Review and Approval) if the Development Plan proposes a plan for 
development consistent with the goals of the South Station EDA Plan, including one or more of the 
following: 
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e = The diversification and expansion of Boston’s economy in new areas of economic activity; 

e The provision of public benefits in accordance with Parcel-to-Parcel Linkage program guidelines; 
e The creation or retention of job opportunities; or 

e The enhancement of intermodal transportation capabilities and transit-oriented development. 


Article 40 establishes general building height and floor area ratio (FAR) standards for the South Station 
EDA. Table 2 presents the allowable building heights and FARs within the different subareas within the 
South Station EDA. Within the EDA, a proposed project is allowed an as-of-right building height of 300 
feet, and an as-of-right FAR of 12. Projects within the Parcel-to-Parcel Linkage Development Area and 
those in New Economy Development Areas with development plans approved under BRA’s PDA process 
are allowed greater building height and FAR standards. 


Table 2—Allowable Building Heights and Floor Area Ratios in the South Station EDA 
Allowable Building Height Allowable Floor Area 


Development Area 


(feet) Ratio 
South Station EDA General Area® 300 12 
Parcel-to-Parcel Linkage Development Area* 465 14 
New Economy Development Area* 300 12 
New Economy Development Area with 400 14 
approved Planned Development Area 
Air-Rights Development Sub-Area with 678 10 


approved Planned Development Area 

Source: Boston Redevelopment Authority, Article 40 

a Allowed as-of-right 

b Not applicable to South Station/Central Artery Development Area 


6.1.2. Downtown Interim Planning Overlay District 


The Downtown Interim Planning Overlay District (POD) was established to channel new development 
toward underutilized sites, encourage new development in areas accessible to public transit, encourage 
mixed-use development, and implement interim land use measures, among other purposes. The 
Downtown IPOD established a number of subdistricts. The USPS parcel is located within Subdistrict M, 
a Medium Growth Subdistrict. Subdistrict M is described as being fully developed to an appropriate 
scale, but containing specific sites with access to transportation and other services which can 
accommodate new development without a significantly adverse impact on light, wind, established scale, 
and existing character. Article 27D authorizes the establishment of a PDA located within Subdistrict M 
as follows: bounded by the centerline of Fort Point Channel to the south and east; the boundary lines of 
the Chinatown District, the South Station EDA, and the Central Artery Special District to the west; and 
the boundary line of the Harborpark District to the north. Denoted as the Fort Point Downtown 
Waterfront Planning Area, this authorized area includes the USPS parcel. 


Table 3 presents the Downtown IPOD height and floor area ratio (FAR) standards for Subdistrict M, 
including standards for a PDA within Subdistrict M. 
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Table 3—Allowable Building Heights and Floor Area Ratios in Subdistrict M 


Downtown IPOD, Subdistrict M Baines Floor Area Ratio 
As-of Right 125 8 
Enhanced 155 10 


PDA: Fort Point Downtown Waterfront 


Planning Area 
Source: Boston Redevelopment Authority, Article 27D 


Required to be consistent with Municipal Harbor Plan 


6.2. Layover Facility Sites 
6.2.1. Widett Circle 


Table 4 identifies the primary Boston neighborhoods and special use zoning districts that are located 
within the vicinity of the Widett Circle layover facility site. These major districts also include smaller 
sub-districts and special study areas. The Widett Circle site is located within the I-2 General Industrial 
District, as established by Article 8 of the Boston Zoning Code. Figure 7 presents existing zoning in the 
Widett Circle site vicinity. 


Table 4—Zoning Regulations in the Widett Circle Layover Facility Vicinit 


District/Special Boston Parcos 
Overlay Zoning Code P 
Conte . Identifies use regulations for the residential, business, and industrial 
Industrial/South Article 8 ae ie ; : 5 
districts within the City of Boston. 
Boston 
South Fad aiele GA Establishes zoning regulations to implement the comprehensive plan 


for the South End neighborhood district. 

Establishes zoning regulations for the South Boston Neighborhood 
District, including providing an appropriate mix of uses that provide a 
transition from the established residential areas to the working port 


and local industrial uses. 
Source: Boston Redevelopment Authority, Boston Zoning Code 


South Boston Article 68 


6.2.2. Beacon Park Yard 


Table 5 identifies the primary Boston neighborhood and special use zoning districts that are located 
within the vicinity of Beacon Park Yard. Beacon Park Yard is located within the Allston Landing South 
EDA. Located north, east, and west of Beacon Park Yard, the Allston Landing South EDA is largely 
occupied by Massachusetts Turnpike ramps and is owned by MassDOT. The EDA is uniquely accessible 
to the regional transportation network, with direct truck access from major roads. Figure 8 presents 
existing zoning in the vicinity of Beacon Park Yard. 
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Table 5—Zoning Regulations in the Beacon Park Yard Layover Facility Vicinity 
District/Special Boston Purpose 
Overlay Zoning Code 
Establishes zoning regulations for a neighborhood plan for the 
Allston-Brighton Neighborhood District, including providing density 
controls that protect established residential areas and directing 
Allston-Brighton Article 51 | growth to areas where it can be accommodated; and encouraging 
economic growth, including manufacturing, commercial and 
research and development, and diversification of Boston's and 
Allston-Brighton's economy 


Allston Landing Article 51 Establishes an EDA to promote industrial and manufacturing uses 

South EDA and to preserve and maintain existing industrial uses. 

Open Space : Establishes an open space district at the Charles River embankment 
ae, Article 51 : 

District for the preservation of open space resources. 

hieRiene@nen Applies to the development of spaces over transit corridors, 


Article 51 | specifically, use of air rights over land held by MassDOT in 


Seco ue Die connection with the Massachusetts Turnpike. 


Source: Boston Redevelopment Authority, Boston Zoning Code 


Within the town of Brookline, located southeast of the site, uses allowed by zoning in the vicinity of the 
Beacon Park Yard include residential (two-family, attached single-family, and apartment houses), general 
business and local business. Also located within the vicinity of Beacon Park Yard is a small portion of 
the City of Cambridge, zoned by the city as open space. 


6.2.3. Readville - Yard 2 


Table 6 identifies the primary Boston neighborhood and special use zoning districts that are located 
within the vicinity of Readville - Yard 2. Readville - Yard 2 is located within the Local Industrial 
Subdistrict established within Article 69 of the Boston Zoning Code. Also located within the Readville — 
Yard 2 study area are the Neponset Valley Parkway Greenbelt Protection Overlay District (GPOD), 
Truman Parkway Greenbelt Protection Overlay District (GPOD), and the Neponset River Riverfront 
Protection Overlay District (RPOD). Figure 9 presents zoning in the Readville - Yard 2 site vicinity. 


Within the town of Milton, located southeast of the site, land in the vicinity of Readville — Yard 2 is 
primarily zoned for residential, with a small area along the Neponset River identified as part of the 
Neponset River Reservation (and not a zoning district). 
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Table 6—Zoning Regulations in the Readville - Yard 2 Layover Facility Study Area 
District/Special Boston Zoning Purpose 
Overlay Code 
Establishes zoning regulations for a neighborhood plan for the Hyde 
Park Neighborhood District, including providing density controls 
that protect established residential areas and direct growth to areas 
Hyde Park Article 69 where it can be accommodated; retaining and developing affordable, 
moderate income, and market rate housing; promoting the viable 
neighborhood economy; preserving, maintaining and creating open 


space. 


Establishes local industrial subdistricts within the Hyde Park 


Local Industrial er eIetGO Neighborhood District to encourage the preservation of the existing 
(LI) Subdistrict manufacturing and industrial base while preserving the quality of life 
of surrounding neighborhoods. 

Greenbelt Protects vegetation and open space along the City’s Greenbelt 
Protection Article 69 Roadways, including the Truman Parkway and Neponset Valley 
Overlay District Parkway. 

: Preserves and enhances river resources and the natural environment 
Riverfront ; 5 

: : by protecting the supply of vegetation and open space along the 
Protection Article 69 fe ae 
ee: City’s waterways. Encompasses land within 200 feet of the 

Overlay District 


centerline of the waterway. 


7. Ongoing and Proposed Development Activity 


Section 7 provides an overview of ongoing and proposed developments in the vicinity of the SSX project. 
Pursuant to Article 80 of the Boston Zoning Code, “Development Review and Approval,” BRA is 
charged with reviewing the design of real estate developments and their effect on the surrounding 
community and the City as a whole, and requiring appropriate conditions for approval of such projects. 
The BRA maintains a database of projects in the City of Boston which are subject to Article 80 review. 


7.1. | Development Projects in the South Station Vicinity 


Table 7 lists proposed and ongoing BRA Article 80 development projects located in the vicinity of South 
Station. As shown in Table 7, over 17.5 million sf of development has recently been completed, is 
ongoing, or 1s proposed proximate to the South Station site. Figure 10 presents a map of proposed and 
ongoing development projects in the vicinity of South Station. Project/development numbers in Table 7 
(first column) correspond to project/development numbers in Figure 10. 


Currently, the biggest growth area in the City of Boston is the South Boston Waterfront/Innovation 
District. 


°These projects include area-wide developments that were underway, approved, or under BRA review as of October 2012. Land use assumptions 
for the South Station area were endorsed by the BRA and the Central Transportation Planning Staff (CTPS) for the Boston region. The status of 
the projects reflects conditions as of August 2014. 
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Project/Developer 


(Project #, Fig. 3) 


Table 7—Development Projects in the South Station Site Vicinity 


Address 


Land Use and Zoning Technical Report 


Description 


Status? 


Boston 
Millennium Tower and 
Burnham Building/ 426 In 
he eee 8 Washington | Mixed-use development of 1,185,000 sf. : 
Millennium Partners construction 
Street 
(#1) 
120 Kingston Street/ 120 CanneOGn 
Hudson Group North Kingston | Residential development of 332,370 sf. ay 
America LLC #2) Street P 
Hong Lok House/ : ‘ ‘ 
11-31 Essex | Residential development of 62,218 sf with In 
GBCGAC / Rogerson : ie : : 
re Street 75 elderly-assisted living units. construction 
Communities (#3) 
eae eae aoe Mixed-use development with 265 In 
ea We eune ion residences and 12,000 sf of retail construction 
Partners-Boston (#4) Street : ; 
Kensington Place — 659-679 
Hinge Block/ Nirah noean Mixed-use residential/retail/office Construction 
Kensington Investment Bt development of 407,000 sf. complete 
Street 
Company, Inc. (#5) 
45 Stuart Street/Avalon 45 Stuart : : In 
Bay Communities (#6) Street Residential development of 370,000 st. construction 
Oxford Ping on 
Affordable Housing 10-12 Off-site affordable component for the 120 In 
Project/Chinese Oxford Kingston project, with 48 units of eae en 
Economic Development Street affordable housing (total of 56,400 sf). 
Council (#7) 
One Greenway/Parcel 24 | 0 Kneeland Seen Per eine pee oh In 
LLC (#8) Street et : construction 
community uses. 
Parco B/aiamanest cies Mixed-use residential/retail development of : 
Media Investors Boston Tremont In review 
100,885 sf. 
(#9) Street 
Atlantic 
South Station Air Avenue and | Mixed-use office, hotel, and research and BRA Board- 
Rights/TUDC (#10) Summer | development, with a total of 1.8 million sf. approved 
Street 
South Boston Waterfront 
381 Congress Street/ oe Residential development of 43,700 sf, for ESTES 
Berkeley Investments, Congress yea complete 
Inc. (#11) Street ee! 
5 aren Summer Street/ es Mixed-use development of 140,000 sf, with | Construction 
Lincoln Summer Street Summer fice aahiil andqectmant oleh 
Venture, LLC (#12) Street pene ges, aii ened 
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Project/Developer 
(Project #, Fig. 3) 


Address 


Description 


Status? 


Biers New Encland 136-46 Mixed-use development of 1.0 million sf, ik 
Northern with residential hotel, office, : 
Development (#13) j construction 
Avenue retail/restaurant. 
Fan Pier — Vertex/ The oo Rae Construction 
Fallon Company (#14) Boston Office development of 1 million sf Be eicis 
pany Waterfront P 
319 A Street Rear/319 319 A Street et Construction 
ASR, LLC (#15) oe Residential development of 268,500 sf. Conners 
an8 Helos oueen a8 Rehabilitation of existing building for 120- In 
Norwich Partners of Congress room hotel, 6.000 sf retail pbeacton 
Boston LLC (#16) Street Drea seer aes La ee oe Sener tore 
GeO sae Mixed-use development of 221,500 sf, with In 
Ne pene office and ground floor retail construction 
LLC (#17) Street & 
Eleven West Broadway/ ees Mixed-use development, of 64 residential Construction 
Eleven West, LLC (#18) Street Y | units and 5,000 sf retail. complete 
Oui Gite ue Ceaoe Office development with parking and park, Construction 
“CeLaiuitounealie ogee totaling 901,430 sf. complete 
Ventures (#19) ies ; P 
399 Congress Street/ 399 Residential, retail, and extended stay hotel BRA Board- 
Madison Seaport Congress with 360 residential units, 1,700 sf retail, 28 earn 
Holdings, LLC (#20) Street rooms. PP 
Congress Street Hotel 505 
(Waterside Place Phase Development of 372,000 sf, with 235 Construction 
; Congress : ; : : 
1)/ Madison Seaport iat residential units, and ground floor retail. complete 
Holdings, LLC (#21) 
Seaport Square — Parcel Risener In 
A/ Norwich Partners of S i Hotel with 125 rooms, 81,600 sf. RaepCeHBA 
Boston LLC (#22) nS Derma tise 
Fan Pier/ The Fallon 28-70 Old Mixed-use development of 3.3 million sf, BRA Board- 
Copan eo) Northern with residential, office, hotel, retail, Raman 
ay Avenue cultural/education. PP 
Seaport Square/MS Seaport ea ni ae egos mnie sf, BRA Board- 
Boston Seaport (#24) Boulevard with residentia ; office, retail/entertainment, approved 
cultural/ educational, hotel. 
22-26 West Broadway/ 22-26 West | Mixed-use development of a new, 6-story In 
Evergreen Property Broadway | building with 31 rental units and 3,834 sf of | construction 
Group (#25) Street/South | retail space. 
Boston 
South End 
Ink Block/National 300 In 
Development? (#26) Harrison Mixed-use development of 548,900 sf. : 
construction 
Avenue 
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Eee) Address Description SUS 

275 Albany Street/BH 

Normandy 275 275 Albany Mixed-use residential, hotel and retail of In 

Ler G27) Street 330,000 sf. construction 
Planned Development (not yet under review) 

Boston Convention South 

Center Phase 2 (#28) Boston Hotel and retail development of 337,300 sf Planned 
Waterfront 

100 Acres Project South Mixed-use (Residential, Office, 

(remaining build-out) Bacicn Retail/Entertainment, Cultural/Education, Pignsea 

(#29) Hotel) of 5 million sf and 2,100 residential 
Waterfront anes 

Source: Boston Redevelopment Authority as of October 2012. http://www.bostonredevelopmentauthority.org/projects. 

a Status as of August 2014 


b Project is also located in vicinity of Widett Circle layover facility site 


In addition to the projects listed above, the BRA has identified an additional planned development area 
located in the vicinity of South Station, the South Bay Parcels (#30 on Figure 10). Development of the 
South Bay Parcels, located in a 20-acre area situated at the intersection of Chinatown, the Leather 
District, and the South Station/Fort Point Channel area, would add approximately 4 million sf of mixed 
use development, including 1,500 residential units. 


7.2. Development Projects in the Vicinity of Layover Facility Sites 
7.2.1. Widett Circle 


Table 8 lists proposed and ongoing BRA Article 80 development projects located in the vicinity of Widett 
Circle. Figure 11 presents a map of proposed and ongoing development projects. Project/development 
numbers in Table 8 (first column) correspond to project/development numbers in Figure 11. 


In addition to the Article 80 development projects listed in Table 8, additional planned development areas 
located in the vicinity of Widett Circle, described in Section 7.1 in this Technical Report, include the 
South Bay Parcels (#12 on Figure 11); 100 Acres, remaining build-out (#13 on Figure 11); and Phase II of 
the Boston Convention Center (#14 on Figure 11). 
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Table 8—Development Projects in the Widett Circle Vicinity 


Project/Developer Address/ Description 
(Project #, Fig. 10) Neighborhood P 
Ink Block/National 300 Harrison Mixed-use development of 548,900 sf with In 
Development (#1) Avenue 47 \residential units, 85,000 sf retail : 
; : : construction 
including supermarket, 411 parking spaces 
One Channel Center/ Office development of 525,000 sf, parking : 
; Construction 
Commonwealth 169 A Street garage with 970 spaces and two new open eas 
Ventures (#2) space areas totaling 78,000 sf. P 
Eleven West 11 West Broadway | Mixed-use development of 94,644 sf, Conese 
Broadway/Eleven Street/South Boston | consisting of 50 residential rental units and ies <a fee 
West, LLC (#3) 8,000 sf of ground retail. P 
275 Albany Redevelopment of the former Teradyne 
Street/BH Normandy parking lot into a mixed-use development In 
2S 21D BABIN SE of 330,000 sf with 220 apartments and 325 | construction 
LLC #4) hotel rooms. 
477-481 Harrison 477-481 Harrison Residential development of 36,700 sf with BRA Board- 
Avenue/The Holland 18 condominium units and 20 parking 
: Avenue/South End approved 
Companies (#5) spaces. 
Subdivision of parcel to transfer land area 
BioSquare 600 Albany to Phase II, reduce parcel to 5.2 acres, BRABoard 
1/University Sirect/South End delete hotel use (166,000 sf), and add eens 
Associates (#6) 39,000 sf of office/research space, for a PP 
total development of 680,000 sf. 
eee ina New Institutional Master Plan to include 
Albany 48,000 sf energy facility, and plans for new | BRA Board- 
(BUMC) Energy ie : ae fade 
an ; Street/South End | administrative/clinical building and new approved 
Facility/BU Medical inpatient buildi 
Center (#7) inpatient building. 
BUMC New 725 Albany New construction of 245,000 sf facility to Goncencnan 
Ambulatory Care Street/South End | allow the relocation and consolidation of 
: : completed 
Center (#8) outpatient services. 
Saint Augustine’s at 205 E Street/South | Conversion of Saint Augustine’s school 
205 E Street/The Boston building into 39 residential units, totaling BRA Board- 
Hillery on E, LLC 45,752 sf, and 47 parking spaces. approved 
(#9) 
22-26 West 22-26 West Mixed-use development of a new, 6-story In 
Broadway/Evergreen Broadway building with 31 rental units and 3,834 sf ORG Rene 
Property Group (#10) | Street/South Boston | of retail space. 
501 Dorchester 501 Dorchester Mixed-use development of 743,655 sf, Letter of 
Avenue/Mayo Group Avenue/South containing office, residential, retail and Intent 
(#11) Boston parking in 6 buildings. submitted 


Source: Boston Redevelopment Authority. http://www.bostonredevelopmentauthority.org/projects 


a Status as of August 2014 


7.2.2. 


Beacon Park Yard 


Table 9 lists BRA Article 80 development projects proposed to be located in the vicinity of Beacon Park 
Yard. Figure 12 presents a map of proposed development projects in the vicinity of Beacon Park Yard. 
Project/development numbers in Table 9 (first column) correspond to project/development numbers in 


Figure 12. 
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Table 9—Development Projects in the Beacon Park Yard Vicinity 


Project/Developer Address Description Status? 
Oda -Ceimonwenh 1047 Development of 90,000 sf facility, to include 

renovating of existing 45,000 sf 2-story retail | BRA Board- 
Avenue/Elan Sassoon | Commonwealth aoe oo 2 

building and additional new construction of approved 
(#1) Avenue 

45,000 sf. 
Harvard Institutional Development of 91,450 sf facility, to include Garcuncaes 
Plan/Harvard 28 Travis Street | 80,150 sf for fleet management services, pe ies 
University (#2) support services, and sports renovation. P 


Source: Boston Redevelopment Authority 
a Status as of August 2014 


7.2.3. Readville - Yard 2 


There are no BRA Article 80 development projects identified for Hyde Park that are located within the 
vicinity of Readville — Yard 2. 


8. Consistency of SSX Project with Zoning, Land Use Planning, and 
Public Policy 


Section 8 assesses the consistency of the SSX project with current zoning as well as with City-wide and 
neighborhood planning, policy, and development documents. Local and community planning documents 
addressing and/or referencing the expansion of South Station date back to 2002. 


8.1. South Station Site 


Section 8.1.1 provides an overview of the City’s master planning process for the South Station area, 
including coordination with the SSX project. Sections 8.1.2 through 8.1.5 present summaries of key 
planning and community development documents applicable to the immediate vicinity of South Station, 
including the Fort Point Channel Watersheet Activation Plan, the Fort Point District 100 Acres Master 
Plan, the South Bay Planning Study, and the Chinatown Master Plan. These address both the important 
role of South Station as a transportation hub and the need for the expansion of South Station. 


8.1.1. City of Boston Zoning 


As described in Section 6.1 of this Technical Report, development of the project site is regulated by 
Zoning Code Article 40- South Station EDA and Article 27D- Downtown IPOD. The portion of the site 
currently occupied by the South Station headhouse and bus terminal, as well as a portion of the USPS 
site, is subject to Article 40. Alternative 2 and Alternative 3 are consistent with two of the goals of the 
South Station EDA, as they create job opportunities and enhance intermodal transportation capabilities 
and transit-oriented development. At a maximum height of 290 feet and an FAR of 5.16 under Alternative 
3, which is the maximum build alternative, the project is within the height limit of 300 feet and FAR of 
12, and is therefore consistent with Article 40. 


Article 27D applies to the existing USPS parcel, which is located within the Fort Point Downtown 
Waterfront Planning Area. Consistent with this article’s maximum allowable building height and FAR 
under the “enhanced” standard? of 155 feet and 10, respectively, Alternative 2 includes a maximum 


3 The Zoning Board of Appeals, upon request, can grant the enhanced building heights and FARS to those projects that meet specific criteria 
related to contextual consistency & compatibility and provision of public benefits. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 15 


Land Use and Zoning Technical Report 


building height of 155 and FAR of 1.92. Alternative 3 would exceed the maximum height limit 
established by the IPOD. 


In addition, the BRA stipulates that approval of a PDA within the Fort Point Downtown Waterfront 
Planning Area requires the development of a plan for public benefits consistent with the goals of the Fort 
Point Channel Watersheet Activation Plan and the Fort Point Municipal Harbor Plan (Phases I and I], or 
amendment thereof). The public benefit plan must provide value to the community, including 
substantially improving waterfront public facilities and the Harborwalk, providing open space, and 
enhancing intermodal transportation facilities, among other improvements to the public realm. The 
proposed expansion of South Station includes such benefits. 


8.1.2. South Station Master Plan 


At the request of MassDOT, the City of Boston recently initiated a master planning process for the South 
Station/USPS area. BRA’s goals for the Master Plan are to coordinate major public and private planning 
and development, and prepare a comprehensive, long-range plan for land use, multi-modal transportation, 
urban design and the public realm. Through the master planning process, BRA seeks to advance 
development guidelines that support the South Station Master Plan. The master plan will inform the 
development of an amendment to the Fort Point Downtown Phase II Municipal Harbor Plan (MHP) in 
conformance with the Public Waterfront Act (Chapter 91), as well as provide zoning recommendations 
for the South Station site. 


The Fort Point Downtown Municipal Harbor Planning Area comprises approximately 37 acres of land 
and water, and is generally bounded by the old Northern Avenue Bridge to the north, the West Fourth 
Street Bridge to the south, Fort Point Channel to the east, and Atlantic Avenue and the USPS parcel to the 
west. Phase I of the Municipal Harbor Plan (MHP) was specific to the property at 500 Atlantic Avenue 
and was approved by the Secretary of EEA in October 2002 and renewed in February 2013. Phase II 
approval was granted in March 2004 and was specific to Atlantic Wharf only. At that time, the Secretary 
of EEA deferred approval of the Phase II planning area south of Summer Street, which includes the USPS 
parcel, pending the City’s completion of a master planning effort for the South Station area. 


Alternative 1 would not require any regulatory modifications that could be available through the MHP 
process, as the South Station expansion and development would be consistent with Chapter 91 standards 
for nonwater-dependent infrastructure facilities and city zoning requirements. In Alternative 2, future 
private development would be consistent with the existing Chapter 91 regulations regarding building set- 
back and height requirements relative to the mean high water mark. In Alternative 3, future private 
development would not be consistent with existing Chapter 91 regulations regarding building set-back 
and height requirements, and would require an amendment to the Fort Point Downtown MHP (Phase II). 
Pending the decisions of the City of Boston’s master planning process for the South Station site, 
Alternative 2 also could require an amendment to Fort Point Downtown Waterfront MHP. 


The City’s MHP master planning process and MassDOT’s SSX project DEIR planning process are 
occurring in the same general time frame with opportunities for coordination. Although the SSX project 
conceptual plans for joint/private development at South Station will be developed prior to the completion 
of the City’s master planning process, it is anticipated that the SSX project Build Alternatives would be 
consistent with the City’s South Station Master Plan, as MassDOT would continue to coordinate with 
BRA regarding recommendations for amendments to and refinement of existing zoning, including 
development of the MHP amendment. 
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8.1.3. Fort Point Channel Watersheet Activation Plan 


The Fort Point Channel Watersheet Activation Plan was prepared in May 2002 by BRA, in partnership 
with the Fort Point Channel Abutters Group and the Fort Point Channel Working Group. The Plan 
outlines a planning process for preservation and development of Fort Point Channel, including water- 
based (the watersheet) and waterside uses. There are three distinct sections of the Fort Point Channel 
waterway: Hub of the Channel, extending from Boston Harbor to the Summer Street Bridge; Seawall 
Basin, extending from the Summer Street Bridge to the Dorchester Avenue Bridge, and including South 
Station (2,500 feet); and South Bay Urban Industrial Wild, extending south from the Dorchester Avenue 
Bridge to the West Fourth Street Bridge. Four requirements to preserve/develop Fort Point Channel are as 
follows: public access must be provided to the channel’s edges; public access to the watersheet must be 
provided; public use of the watersheet must be encouraged; protection of water-dependent uses must be 
accomplished. Appendices to the Watersheet Activation Plan include a preliminary assessment of water 
quality constraints, and a preliminary assessment of the regulatory program requirements. 


Regulatory enforcement of the Fort Point Channel Watersheet Activation Plan is established through a 
Memorandum of Understanding (MOU) finalized January 30, 2012 by and between BRA, the 
Massachusetts Executive Office of Energy and Environmental Affairs (EEA), and the Fort Point Channel 
Abutters’ Group. The MOU established the Fort Point Channel Operations Board (FPCOB) to oversee 
operations and expenditures from legally established funds or escrow accounts created for planning, 
programming, designing, constructing, and maintaining open space and watersheet activation elements of 
the Fort Point Channel Watersheet Activation Plan, as required by the Fort Point Downtown Municipal 
Harbor Plan, the South Boston Waterfront District Municipal Harbor Plan, and as may be governed by 
future municipal harbor plans and Chapter 91 licenses governing development in Fort Point Channel. 


The SSX project, which would redevelop the USPS property and reconfigure Dorchester Avenue for 
station, property, and public access, is consistent with the Fort Point Channel Watersheet Activation 
Plan. One of the nine goals of the Watersheet Activation Plan is as follows: “To enhance the civic role 
of the Channel in connecting to other public venues, such as ...South Station.” The Plan cites a number of 
opportunities to enhance Fort Point Channel through the redevelopment of the USPS property, including 
strengthening pedestrian links between South Station and the channel; creating a major interior public 
space that is accessible from the channel; and incorporating public spaces in the Harborwalk to add to the 
amenity of the channel. 


8.1.4. The Fort Point District 100 Acres Master Plan 


The Fort Point District 100 Acres Master Plan was prepared in September 2006 by BRA with the Fort 
Point Channel Working Group. The 100 Acres is the southwestern portion of the South Boston 
Waterfront, bounded by Fort Point Channel and Dorchester Avenue to the west, Summer Street to the 
north, the South Boston Bypass Road/Haul Road to the east, and West First Street and West Second 
Street to the south. The plan provides a framework for development of 35 acres of surface parking lots, 
located around the Proctor & Gamble/Gillette plant, the USPS facility, and Fort Point historic structures. 
The 100 Acres Master Plan follows the planning principles set forth in the Seaport Public Realm Plan 
(1999) and the Boston Municipal Harbor Plan (2000). The BRA-commissioned transportation analysis 
conducted for the /00 Acres Master Plan transportation strategy incorporates, as a baseline condition, the 
expansion of South Station (with four additional tracks and associated platforms on the USPS site, per a 
July 21, 2000 agreement between EOTC and USPS). 


According to the Fort Point District 100 Acres Master Plan, the SSX project is a key component of the 
continued development of the South Boston Waterfront District. Transportation analysis conducted for 
the 100 Acres Master Plan indicates that by about 2025, additional transit capacity is required to support 
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the continued build-out of the whole South Boston Waterfront District. By 2025, the total build-out is 
projected to be approximately 31 million sf, and the Silver Line is projected to be at capacity. The South 
Boston Transportation Study (Boston Transportation Department, 2000) and the 100 Acres Master Plan 
transportation analysis conclude that without new infrastructure investments, such as additional tracks at 
South Station, only two-thirds of the proposed full build-out for the entire South Boston Waterfront 
should be allowed (31 million sf out of 39 million sf of gross floor area of new development, as proposed 
in the South Boston Seaport Public Realm Plan). Within its portion of the South Boston Waterfront, the 
100 Acres Master Plan authorizes the build-out of approximately 70% of its total build-out of 5.9 million 
sf, or 4.1 million sf, of new development. Development over that amount should only proceed if 1) actual 
parcel densities are lower than densities assumed in the Master Plan transportation analysis; 2) significant 
improvements are made to the area-wide transportation infrastructure; or 3) BRA/BTD-approved 
transportation analysis indicates that improvements are not necessary. 


8.1.5. | South Bay Planning Study 


The South Bay Study Area is situated as the intersection of three sections of Boston’s downtown: 
Chinatown, the Leather District, and the South Station/Fort Point Channel area. It consists of a 20-acre 
area of terra firma parcels and air rights. It is bounded by Kneeland Street on the north, Albany Street on 
the west, the Massachusetts Turnpike I-90 mainline on the south, and the I-93 northbound mainline of the 
east. The eastern third of the area lies within the South Station EDA (Article 40). MassDOT (formerly 
the Massachusetts Turnpike Authority) is the principal land and air rights owner. 


The South Bay Planning Study, Phase I Report, was prepared by BRA and the Massachusetts Turnpike 
Authority, in cooperation with the South Bay Planning Study Task Force, in September 2004. The vision 
for the plan is to create a new mixed-use district and to generate economic vitality and housing for the 
city. Developing South Bay is a challenge due to the complexities of the air rights parcels and the “no 
access” interstate exchange ramp system. In 2007, in response to the South Bay Planning Study, the 
Chinatown Gateway Coalition led a planning charrette to create a vision for community economic 
development and affordable housing. Since that time, Parcel 24 on Hudson Street has been approved for 
a 345-unit housing development. Other opportunities for development include the remaining terra firma 
parcels along Kneeland Street, consisting of Parcels 25, 26A, and 26B. 


The South Bay Planning Study recommends the following actions which are related to South Station and 
the SSX project: 


e Maximize the connection between South Bay and South Station: investigate direct pedestrian 
connections to the southern end of the facility, and investigate shuttle and other transit services 
via the South Station connector or possibly other routes; and 

e Encourage bike usage with connections to the city’s bike trails, routes and infrastructure for bike 
commuting (bike boxes, bike stands.) 


The SSX project is consistent with the South Bay Planning Study. As design of the South Station 
terminal expansion advances, MassDOT would investigate opportunities to provide connections to the 
South Bay area. Additionally, the SSX project plans include a cycle track and expansion of the bicycle 
facilities at the station. 


8.1.6. | Chinatown Master Plan 2010: Community Vision for the Future 
Chinatown Master Plan 2010: Community Vision for the Future was prepared in December 2010 by the 


Chinatown Master Plan 2010 Oversight Committee. Chinatown consists of approximately 137 acres, 
bordered by Essex Street to the north, Surface Artery/I-93 to the east, Marginal Road to the south, and 
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Washington/Tremont Street to the west. The study area for the Master Plan overlaps with the South 
Station Economic Development Area (EDA). Master Plan 2010 references the goals established in the 
first master plan, Chinatown Community Plan 1990: A Plan to Manage Growth, to measure the 
community’s progress in the last decade. 


Both master plans cite the importance of a connection to South Station and the South Station EDA. The 
first master plan, Chinatown Community Plan 1990, stated as one of its five goals the need to support 
Chinatown’s future growth by building land bridges at the Hinge Block, the Chinatown Gateway area, 
and the Turnpike Air-Rights area, which connect Chinatown with the Midtown Cultural District, the 
South Station EDA, and the South End. Chinatown Master Plan 2010 identifies Essex/Boylston Street as 
a major connector between Chinatown and other districts, specifically South Station. Recommendations 
for improvements to the Essex/Boylston Street corridor include: upgrades to the Phillips Square Plaza, 
upgrades to the China Trade Center plaza, and installation of wayfinding signs and maps. The Plan also 
recommends coordinating with BRA and MassDOT to phase the development of South Bay with a 
priority on developing the terra firma Parcels 25, 26A, and 26B located along Kneeland Street. 


The SSX project is consistent with the master plans for Chinatown. The SSX project would restore 
public access to South Station via Dorchester Avenue, and would include an enhanced pedestrian and 
community environment. As design of the South Station terminal expansion advances, MassDOT would 
investigate opportunities to provide connections between the Chinatown community and Fort Point 
Channel. 


8.2. Layover Facility Sites 
8.2.1. Widett Circle 


Article 8 is the City of Boston zoning document that addresses industrial zoning in the city, and it 
represents the most recent public policy document for the development of the Widett Circle site for 
layover facilities. The location of layover facilities at the Widett Circle site would maintain the existing 
industrial use and would be consistent with current zoning. A storage yard accessory to a railroad 
operation is an allowed use within the I-2 District, provided that the yard is located at least 150 feet from 
every residential use. The nearest residential land use in the South End is located approximately 934 feet 
from Widett Circle site boundary. The nearest residential land use in South Boston is located 
approximately 707 feet from the Widett Circle site boundary. None of the proposed residential projects 
identified in Table 8 would be located within 150 feet of Widett Circle. 


8.2.2. Beacon Park Yard 


Article 51 is the City of Boston zoning document that addresses the Allston Landing South EDA. It 
represents the most recent public policy document for the redevelopment/expansion of Beacon Park Yard. 
The location of layover facilities at Beacon Park Yard would maintain the existing industrial use and 
would be consistent with current zoning. A rail freight terminal and accessory railroad storage yard are 
approved uses without restrictions within the Allston Landing South EDA. 


Both of the projects proposed for development in the Beacon Park Yard study area, as listed in Table 9, 
would be located approximately one-quarter mile from the Beacon Park Yard site. Neither project would 
be impacted by SSX project activities at Beacon Park Yard. Another project impacting the study area is 
the I-90 Allston Interchange project, which includes the Beacon Park Yard rail site. The Interchange 
project is examining how to best realign the transportation assets in this area while also addressing 
significant structural needs; highway operational changes (the introduction of All-Electronic Tolling); the 
construction of a commuter rail station; and the introduction of significant off-road multimodal 
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connections throughout the area. MassDOT has determined that it is appropriate to consider these 
potential transportation changes under a single environmental review process. Therefore, MassDOT 
plans to continue environmental review of the Beacon Park Yard site as a layover facility as part of the I- 
90 Allston Interchange project’s environmental review. An ENF for that project is anticipated to be filed 
with the Secretary of EEA in late 2014 concurrent with this DEIR. 


8.2.3. Readville — Yard 2 


Article 69 is the City of Boston zoning document that addresses the Hyde Park Neighborhood District. It 
represents the most recent public policy document for the expansion of Readville — Yard 2. The location 
of layover facilities at Readville - Yard 2 would maintain the existing industrial use and would be 
consistent with current zoning. An accessory railroad storage yard is an allowable use within the LI-1 
Subdistrict. Due to the proposed location of the SSX project activities within and abutting other districts, 
Article 69 stipulates special site requirements. 


As shown in Figure 5, the northern-most portion of the layover yard footprint is located within the 
Neponset River Riverfront Protection Overlay District (RPOD). The RPOD encompasses land within 
200 feet of the centerline of the waterway (Neponset River). 


The southern boundary of the Readville —Yard 2 layover facility site is in close proximity to a single- 
family residential district (1F-6000 Subdistrict, at Wolcott Court). Article 69 directs that where any lot 
line of a proposed project in a Local Industrial District abuts a Residential Subdistrict or Use, the project 
is required to provide a maintain a minimum five-foot wide vegetative planting strip along the inside of a 
solid wall or fence that is at least 60% opaque. Additional, similar screening applies to parking, loading, 
storage, and ground-mounted equipment areas located in a Local Industrial District abutting a Residential 
Subdistrict or Use. Additional Article 69 requirements include a minimum rear yard setback of 20 feet 
where the lot abuts a residential district. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Natural Resources Technical Report has been prepared in support of the Draft Environmental Impact 
Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with the 
Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


This Technical Report documents the natural resource areas as they relate to the SSX project. The 
document presents the regulatory context, methodology for evaluation, existing conditions and potential 
environmental consequences to natural resources by the proposed project activities located within the 
study areas. For this project, the study area for the evaluation of natural resources is defined as one-half- 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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mile surrounding the South Station headhouse and one-half-mile surrounding the three layover facility 
sites, as described in Section 3. 


Resource impacts for this report are quantified based on preliminary project footprints, which represent 
the area within each site boundary where permanent or temporary construction is likely to take place. 
Regulatory resources reviewed include wetlands and surface waters, floodplains, threatened and 
endangered species, habitat, and ocean sanctuaries. 


2.1. South Station Site 


Massachusetts Wetland Protection Act (WPA) jurisdictional resources that would be affected within the 
South Station project footprint include approximately 129,200 square feet (2.9 acres) of land subject to 
coastal storm flowage (100-year floodplain). The project would also require construction in 
approximately 346,900 square feet (7.9 acres) of 100-foot jurisdictional buffer to coastal bank. In all 
locations of anticipated resource area effects, the resource area includes developed land such as pavement, 
sidewalks, and buildings. The project footprint would overlie approximately 823,200 square feet (18.9 
acres) of 500-year floodplain. No impacts to the surface waters of Fort Point Channel are anticipated. 
The South Station site and adjacent terrestrial areas are densely developed urban land uses consisting of 
buildings, roadways and rail facilities. The project area has limited vegetation and mainly impervious 
surfaces. The site is not anticipated to be used as habitat other than by opportunistic and potentially 
nuisance wildlife, and common birds of urban settings. There are no Priority Habitats of Rare Species or 
Estimated Habitats of Rare Wildlife present in the South Station site or study area and no federal or state 
endangered or threatened species are known to be present. The Massachusetts Department of Marine 
Fisheries indicates that Fort Point Channel is considered habitat for larval settlement and juvenile 
development of winter flounder, and that the channel may serve as refuge for migrating diadromous fish, 
however it is not indicated as a spawning, feeding ground or a passageway for diadromous fish, and does 
not meet the definition of a fish run. No impacts to fisheries or other aquatic resources within Fort Point 
Channel are anticipated. The proposed South Station expansion is likely to meet the performance 
standards of the WPA. There are no Ocean Sanctuaries located near or within the study area. 


2.2. Layover Facility Sites 
2.2.1. Widett Circle 


There are no WPA jurisdictional resources identified within the Widett Circle project footprint and no 
impacts to resource areas would occur. The project footprint at the Widett Circle layover facility site 
would not affect any 100-year floodplain but would overlie approximately 1,294,000 square feet (29.7 
acres) of 500-year floodplain. Since the Widett Circle layover facility site and adjacent areas are densely 
developed urban land consisting of buildings, roadways and existing rail yards, the site is likely to support 
similar assemblages of terrestrial opportunistic urban wildlife as described for the South Station site. 
Developing this site for a layover facility is not anticipated to cause more than negligible effects on 
wildlife. 


2.2.2. Beacon Park Yard 


There are no WPA jurisdictional resources identified within the Beacon Park Yard project footprint and 
no impacts to resource areas would occur. There are no 100-year or 500-year floodplain areas located in 
the Beacon Park Yard layover facility site boundary. The Beacon Park Yard layover facility site is 
primarily an existing rail yard with considerable activity in portions carrying the MBTA’s 
Framingham/Worcester Commuter Rail Line, and little activity in other unused portions of the rail yard. 
The site does not contain any extensive natural or vegetated areas, and it is likely to support similar 
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assemblages of terrestrial opportunistic urban wildlife as described for the South Station site. Developing 
this site for a layover facility is not anticipated to cause more than negligible effects on wildlife. The 
nearby Charles River riparian corridor provides different habitat and likely additional wildlife diversity; 
however, those wildlife assemblages are not anticipated to be affected. 


2.2.3. Readville — Yard 2 


The WPA jurisdictional resources that would be affected within the Readville - Yard 2 project footprint 
include approximately 2,100 square feet (0.05 acre) of riverfront area. In addition, the project would 
require construction in approximately 14,200 square feet (0.3 acre) of the 100-foot buffer associated with 
the Neponset River bank. Additionally, this facility would affect approximately 9,000 square feet (0.2 
acre) of potential wetland area that is likely to be considered isolated and not subject to jurisdiction under 
the WPA. As design advances and pending selection of the preferred alternative, field delineation of 
resources would be required. Resource area characteristics at potentially affected locations include 
predominantly existing rail infrastructure, disturbed ground, sparsely vegetated grass and shrub patches 
among actively used areas for materials storage, and the disturbed edge of the wooded riparian buffer to 
the Neponset River. The two potential isolated vegetated wetland areas are characterized by emergent 
vegetation dominated by common reed (Phragmites australis). The project footprint would not directly 
impact either the 100-year floodplain or the 500-year floodplain of the river. The site does not contain 
any extensive natural or vegetated areas and is likely to support similar assemblages of terrestrial 
opportunistic urban wildlife as described for the South Station site. The nearby Neponset River riparian 
corridor may realize some additional wildlife diversity due to proximity and connectivity with the 
extensive nearby Fowl Meadow and Ponkapoag Bog Area of Critical Environmental Concern (ACEC); 
however, no impacts to those wildlife assemblages are anticipated. The proposed layover facility site 
would likely meet the performance standards of the WPA. 


3. SSX Project Sites 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville — Yard 2. Figure | presents the 
location of the four SSX project sites. 


3.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, Fort Point Channel, and 
the South Boston Waterfront/Innovation District. The site includes the following: South Station 
Rail/Transit Terminal and South Station Bus Terminal, the USPS General Mail Facility/South Postal 
Annex, including that portion of Dorchester Avenue fronting the site and running parallel to Fort Point 
Channel. The site extends along a portion of the NEC Main Line to the west, extending past Cove 
Interlocking, and along a portion of the MBTA’s Fairmount Line/Old Colony Railroad to the south, 
extending just past Broad Interlocking. The site also includes a small park, Harborwalk area, and a 
portion of Fort Point Channel located at the southern end of the site. 


The South Station Terminal area currently consists of 13 tracks, eight platforms, and a system of 
trackwork (also referred to as interlockings) that allow Amtrak and the MBTA trains to serve the station 
from the NEC and Framingham/Worcester Line from the north/west and the MBTA’s Fairmount Line and 
Old Colony Railroad from the south/east. The future existing condition at the South Station site assumes 
completion of the South Station Air Rights (SSAR) project, consisting of approximate 1.8 million sf 
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mixed-use development to be located directly above the railroad tracks at the South Station headhouse.? 
3.2. Layover Facility Sites 


3.2.1. Widett Circle 


The Widett Circle site, totaling approximately 29.4 acres, is located in South Boston along the MBTA’s 
Fairmount Line, approximately one track-mile from South Station. It is comprised of two parcels, 
primarily in private ownership: Cold Storage and Widett Circle. Cold Storage, approximately 6.6 acres, 
located primarily at 100 Widett Circle, currently houses a temperature controlled food storage and 
distribution facility, owned by Art Mortgage Borrower Propco 2006 2 LP, and used by 
Americold/Crocker & Winsor Seafoods. The building has an active rail siding served by CSX 
Transportation, Inc. (CSXT) with space for six freight cars. A change in ownership of the Cold Storage 
parcel within the Widett Circle site is anticipated. In October 2013, Celtic Recycling, LLC received 
approval from the Massachusetts Environmental Policy Act (MEPA) Office (EEA No. 15070) to renovate 
and convert existing facilities at the Cold Storage parcel, located at 100 Widett Circle, into a material 
recycling facility. Widett Circle, located primarily at 1 and 2 Foodmart Road, is owned by The New 
Boston Food Market Development Corporation and is made up of approximately 30 units leased to 
multiple businesses in the food processing, food storage, and food logistics industry. 


3.2.2. Beacon Park Yard 


The Beacon Park Yard site, totaling approximately 30 acres, is located in Allston along the MBTA’s 
Worcester Line approximately 3.8 track miles from South Station. The site served for many years as a 
major freight rail yard and intermodal terminal in Boston for CSXT, which recently relocated to central 
Massachusetts. It contains a number of buildings that formerly supported various railroad functions, 
including a freight rail yard, bulk transfer facility, intermodal facility, and engine facility. Beacon Park 
Yard is owned by Harvard University and remains encumbered by CSXT’s operating rights. An 
agreement in principal has been reached between Harvard and MassDOT to use approximately 22 acres 
of Beacon Park Yard for anew commuter rail layover, maintenance facility and rail station. 


3.2.3. Readville — Yard 2 


Readville - Yard 2, totaling approximately 17.4 acres, is located in the Readville section of Hyde Park, in 
the northeast quadrant of the intersection of the NEC and the MBTA Fairmount Line, approximately 
8.8 track-miles from South Station. Owned by the MBTA, Readville - Yard 2 is a maintenance repair 
facility and the largest layover yard used by the MBTA for its south side commuter service. The layover 
yard has a total of 12 tracks and it contains several railroad support structures. The MBTA currently uses 
Readville — Yard 2 for midday layover storage of 10 trainsets? of variable lengths. 


> The South Station Air Rights Project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 
> A trainset describes the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 
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4. Wetlands and Surface Waters 
4.1. Regulatory Context 


Wetlands and surface waters are important physical and ecological resources recognized and protected by 
federal and state laws. Wetlands and surface waters are protected by the Massachusetts Wetlands 
Protection Act,* Section 404 of the Clean Water Act,° Section 10 of the Rivers and Harbors Act of 1899 
which regulates structures or work in navigable waters of the U.S.°, and Executive Order 11990, 
Protection of Wetlands.’ Executive Order 11990 for the protection of wetlands was an order given by 
President Carter in 1977 to avoid the adverse impacts associated with the destruction or modification of 
wetlands. To protect interests of the Commonwealth, the Massachusetts Department of Environmental 
Protection (MassDEP) generally administers the Wetlands Protection Act (WPA) through authorities of 
local conservation commissions including: protection of public and private water supply, protection of 
groundwater supply, flood control, storm damage prevention, prevention of pollution, protection of land 
containing shellfish, protection of fisheries, and protection of wildlife habitat. The WPA establishes 
jurisdiction over special areas including but not limited to freshwater wetlands, lakes, ponds, coastal 
wetlands, beaches, flats, marshes, rivers, streams, estuaries, oceans, land under water, land subject to 
flooding, and riverfront areas. The Boston Conservation Commission does not have additional wetlands 
bylaw regulations; however it is currently in the process of developing a local wetland ordinance that will 
provide greater resource area authority.® 


The United States Army Corps of Engineers (U.S. ACE) administers Section 404 of the Clean Water Act 
and Section 10 of the Rivers and Harbors Act through its regulatory program. The U.S. ACE regulates 
work and structures that are located in, under, or over navigable waters of the United States; the discharge 
of dredged or fill material into waters of the U.S.; and the transportation of dredged material for the 
purpose of disposal in the ocean. Waters that are regulated under Section 404 include navigable waters of 
the U.S.; wetlands; tributaries to navigable waters of the U.S., including adjacent wetlands, lakes and 
ponds; interstate waters and their tributaries, including adjacent wetlands; and all other waters of the U.S. 
not identified above, such as isolated wetlands, intermittent streams, and other waters that are not part of a 
tributary system to interstate waters or to navigable waters of the U.S., where the use, degradation or 
destruction of these waters could affect interstate or foreign commerce.’ In Massachusetts, in addition to 
its individual permit program, the U.S. ACE has established a General Permit for activities that have 
minimal individual and cumulative adverse effects on the aquatic environment. 


In addition, wetlands and surface waters are protected by the Massachusetts Surface Water Quality 
Standards,!° the Massachusetts Water Quality Certification Program,'! and the Massachusetts Waterways 
Regulations.!2 The objective of the Massachusetts Water Quality Standards is the restoration and 


+ Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#w1. 

5 U.S. Clean Water Act/Water Quality Act of 1987, (33 U.S.C. 1251-1376) Sections 401 and 404, November 2007. Accessed October 2012. 
http://epw.senate.gov/water.pdf. 

® Section 10 of the Rivers and Harbors Act of 1899 of 1899, (33 U.S.C 403), 1899. 

7 Protection of Wetlands, EO 11990 42 FR 26961, May 24, 1977. Accessed October 2012. 
http://environment.fhwa.dot.gov/guidebook/vol1/doc14u.pdf. 

8 City of Boston. Wetlands. Accessed March 17, 2014. http://www.cityofboston.gov/environment/Conservation/wetlands.asp. 

° Corps of Engineers, Department of the Army, Department of Defense. 33 CFR Part 328, Page 465, November 1986. Accessed October 2012. 
http://www.gpo.gov/fdsys/pkg/CFR-201 1 -title33-vol3/pdf/CFR-201 1-title33-vol3-part328 pdf. 

'0 Massachusetts Department of Environmental Protection. Surface Water Quality Standards (310 CMR 4.00). January 2007. Accessed October 
2012. http://www.mass.gov/dep/service/regulations/3 14cmr04.pdf. 

"Massachusetts Department of Environmental Protection. Water Quality Certification (314 CMR 9.00). June 2009. Accessed October 2012. 
http://www.mass.gov/dep/service/regulations/3 14cmr09.pdf. 

'2 Massachusetts Department of Environmental Protection. Waterways Regulations (310 CMR 9.00). June 2009. Accessed October, 2012. 
http://www.mass.gov/dep/service/regulations/3 10cmr09.pdf. 
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maintenance of the chemical, physical, and biological integrity of Massachusetts waters. The surface 
water quality standards designate the most sensitive use for which the waters of the Commonwealth shall 
be enhanced, maintained and protected. The Massachusetts Water Quality Certification regulations 
establish procedures and criteria for the administration of Section 401 of the federal Clean Water Act for 
the discharge of dredged or fill material, dredging, and dredged material disposal in waters of the United 
States. The Massachusetts Waterways Regulations serve to protect and promote the public’s interest in 
tidelands, great ponds and non-tidal rivers and streams; ensure that tidelands are utilized only for water- 
dependent uses or serve a proper public purpose; protect the public health; and support public and private 
efforts to revitalize unproductive property along urban waterfronts. Compliance of the SSX project with 
these standards and regulations is addressed in the other SSX project technical reports. 


Navigable waters of the U.S. are defined as waters that are subject to the ebb and flow of the tide 
shoreward to the mean high water mark and/or are presently used, or have been used in the past, or may 
be susceptible for use to transport interstate or foreign commerce; and federally-designated navigable 
rivers.!* Note that there are some exceptions to the extent of jurisdictionally navigable waters that are 
specifically excluded through Congressional Acts.'4 The U.S. ACE Massachusetts General Permit 
defines jurisdictional limits of navigable waters as the mean high water (MHW) line in tidal waters and 
the ordinary high water (OHW) mark in non-tidal portions of the federally designated navigable rivers. '° 
Jurisdictionally, the U.S. ACE regulates the waters as navigable to their vertical limits at the MHW 
elevation, although higher tides may extend beyond the MHW area and those areas could be subject to 
permitting under Section 404. 


4.2. Methodology 


Wetlands, surface waters, and outstanding resource waters were identified in the study area using 
Massachusetts Geographic Information (MassGIS) layers including: the U.S. FWS National Wetlands 
Inventory, MassDEP Hydrography, MassDEP Wetlands, MassDEP 2010 Integrated List of Waters 
(305(b)/3030(d)) and Outstanding Resource Waters, aerial photographs, and, in some locations, on-site 
inspection. Navigability was assessed using information from the U.S. ACE federal navigation program, 
New England District, the National Oceanic and Atmospheric Administration’s (NOAA’s) Office of 
Coast Survey nautical charts 13270, 13272,'° and federal regulations 33 United States Code (U.S.C.) 56, 
33 U.S.C. 59f. 


The MHW line of Fort Point Channel was determined using the published tidal datum range available 
from NOAA. The NOAA tidal datum records establish the mean high and low water over several years, 
which are then converted to elevations in a survey datum. For this project, the survey datum is North 
American Vertical Datum of 1988 (NAVD88). 


Consultation letters were submitted to the U.S. ACE and the U.S. Coast Guard (USCG) to request 
information regarding navigation and jurisdiction of Fort Point Channel. 


Potential impacts to resources were calculated using preliminary planning level footprints of the facilities, 
and WPA resource maps developed for this study using refined information from on-site inspections, 
aerial photographs, and available GIS resource information. The figures in Section 4.4 of this Technical 


'3 Corps of Engineers, Department of the Army, Department of Defense. 33 CFR Part 329, Page 467, November 1986. Accessed October2012. 
http://www.gpo.gov/fdsys/pkg/CFR-201 1 -title33-vol3/pdf/CFR-201 1 -title33-vol3-part329.pdf. 

4 ULS.C. Title 33. Navigation and Navigable Waters. January 2012. Accessed October 2012. http://uscode.house.gov/download/title_33.shtml. 
'S Department of the Army General Permit. Commonwealth of Massachusetts, January 21, 2010- January 21, 2015. Accessed October 2012. 
http://www.gpo.gov/fdsys/pkg/CFR-201 1 -title33-vol3/pdf/CFR-201 1 -title33-vol3-part329.pdf. 

'6National Oceanic & Atmospheric Administration. Office of Coast Survey. http://www.nauticalcharts.noaa.gov/. 
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Report, Potential Impacts, show the refined resource areas and preliminary facility footprint at a different 
scale than the study area figures in Section 4.3, Existing Conditions, which show higher level GIS 
resource information. As design advances, field delineation of wetland resources would occur as needed. 


The SSX project DEIR Appendix 7 -- Water Quality and Stormwater Technical Report provides 
information on water quality in the SSX project study areas and discusses water quality impacts 
associated with the SSX project. 


4.3. Existing Conditions 
4.3.1. South Station Study Area 


Figure 3 presents existing wetlands and surface waters in the South Station Study area, which 
encompasses the area within one-half mile of the project site, based upon available GIS resource 
information. Fort Point Channel is the only surface water feature in the South Station study area, as 
shown in Figure 3. Approximately two acres of Fort Point Channel are located within the South Station 
site boundary. Fort Point Channel is identified as an Estuarine and Marine Deepwater Habitat according 
to the United States Fish and Wildlife Service (U.S. FWS) Wetlands and Deepwater Habitat 
Classification System.'’ The study area is a part of the Boston Harbor watershed and does not contain 
any outstanding resource waters. The Boston Harbor is classified as a Class SB water, designated suitable 
as a habitat for fish and other aquatic life and wildlife, including for their reproduction, migration, growth 
and other critical functions, and for primary and secondary contact recreation.'* Boston Harbor is fully 
supporting the functions of aquatic life, primary contact recreation and secondary contact recreation, but 
is not supporting the uses of fish consumption or fish and shellfish harvesting due to the presence of 
Polychlorinated Biphenyls (PCBs) in fish tissue, and fecal coliform. The water is classified a Category 5 
water (impaired for one or more designated uses) and requires the development of a Total Daily 
Maximum Load (TMDL), a calculation of the maximum amount of a pollutant that a water body can 
receive and still safely meet water quality standards, per Section 303(d) of the Clean Water Act. 


The Fort Point Channel MHW elevation was determined to be 4.63 feet above mean sea level North 
American Vertical Datum of 1988 (NAVD 88) based upon the NOAA’s National Ocean Service tidal 
datum record for Boston Harbor.'? There are no vegetated federal wetlands located in the study area or 
site boundary. The U.S. FWS National Wetland Inventory indicates, as shown in Figure 3, that there is a 
small estuarine wetland at the southern end of Fort Point Channel, located approximately 250 feet west of 
the southern portion of the South Station site boundary. A site visit determined that an estuarine wetland 
resource does not exist at this location. 


The U.S. ACE, New England District has determined that all tidal waters and their tributaries to the head 
of the tide are navigable waters of the United States in New England, and are jurisdictional with respect to 
Section 10 of the Rivers and Harbors Act of 1899.7° Additionally, the U.S. Congress has removed by law 
certain portions of Fort Point Channel and Boston Inner Harbor from the U.S. ACE’s and USCG’s 
jurisdiction relative to navigation. The following portions of Fort Point Channel are deemed non- 
navigable waters of the United States: 


'7 Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. Classification of Wetlands and Deepwater Habitats of the United States. (FWS/OBS- 
79/31, 131pp,) December, 1979 Accessed October 2012. http://www.fws.gov/wetlands/Documents/Classification-of-Wetlands-and-Deepwater- 
Habitats-of-the-United-States. pdf. 

'8 Massachusetts Surface Water Quality Standards, 314 CMR 4.00. 

'? National Oceanic & Atmospheric Administration. National Ocean Service, Elevations of Station Datum, Boston MA. April 2003. Accessed 
October 2012. http://tidesandcurrents.noaa.gov/data_menu.shtml?stn=8443970 Boston, MA&type=Datums. 

20 U.S. Army Corps of Engineers. Navigable Waters of the United States in New England Subject to Section 10, Rivers and Harbors Act 
Jurisdiction. July 18, 2006. Accessed December 12, 2012. http://www.nae.usace.army.mil/Regulatory/Wetlands/NavigableWaters.pdf. 
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e “Fort Point Channel and South Bay: that portion of the waterway lying above the easterly side of 
the highway bridge over Fort Point Channel at Dorchester Avenue,” per 33 United States Code 
(U.S.C.) 56. 


e “Boston Inner Harbor and Fort Point Channel: that portion of the waterway extending from the 
northeasterly side of Northern Avenue and the westerly U.S. Pierhead Line of the Channel north 
to the U.S. Coast Guard base (at Hanover Street), ”” per 33 U.S.C. S9f. 


As shown in Figure 2, the federally designated non-navigable portions of Fort Point Channel are located 
north and south/southwest of the South Station site, but do not include that portion of the channel directly 
east of South Station. Additionally, the U.S. ACE has deferred final determination of the navigability 
status of Fort Point Channel at the South Station site, pending further review.*! Pursuant to the 
Massachusetts Public Waterfront Act (Chapter 91), Fort Point Channel is a navigable public trust land of 
the Commonwealth. 


The WPA provides jurisdictional authority over several resource areas within Fort Point Channel, as 
follows: 


e Land under the ocean, which extends from the mean low water (MLW) line seaward to the 
boundary of the municipality’s jurisdiction.” 


e Land subject to tidal action, which extends from the MLW line to the MHW line.” 


e Coastal bank, which is defined as seaward face or side of any elevated landform, other than a 
coastal dune, which lies at the landward edge of a coastal beach, land subject to tidal action, or 
other wetland. **° 


e Land subject to coastal storm flowage, which is land subject to any inundation caused by coastal 
storms up to and including that caused by the 100-year storm, surge of record or storm of record, 
whichever is greater.”° 


In Boston Harbor, according to the NOAA’s National Ocean Service tidal datum record, the highest 
observable water level was recorded on February 7, 1978 at 9.59 feet (NAVD 88).7’ The base flood 
elevation for the Zone AE 100-year floodplain in Fort Point Channel, directly east of the South Station 
site is 12 feet (NAVD88).** Refer to Section 5 for the discussion about floodplains, land subject to 
flooding, and land subject to coastal storm flowage. The WPA provides jurisdictional authority to 
regulatory buffers extending 100 feet horizontally from resource areas, including banks, freshwater and 
coastal wetlands, beaches, dunes, flats, marshes, and swamps bordering on any ocean, estuary, creeks, 


2! O’Donnell, Edward, U.S. Army Corps of Engineers, South Station, Personal communication To Massachusetts Department of Transportation, 
November 5, 2012. 

?? Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.25(2) pg 60, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 
3 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.04 pg 21, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 
4 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.30(2) pg 67, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 
°5 Massachusetts Department of Environmental Protection. Wetlands Program Policy 92-1: Coastal Banks. Accessed March 2014. 
http://www.mass. gov/eea/agencies/massdep/water/regulations/wetlands-program-policy-92-1-coastal-banks. html. 

6 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.04 pg 21, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 

27 National Oceanic & Atmospheric Administration. National Ocean Service, Elevations of Station Datum, Boston MA. April 2003. Accessed 
October 2012. http://tidesandcurrents.noaa.gov/data_menu.shtml?stn=8443970 Boston, MA&type=Datums. 

°8 Federal Emergency Management Agency. Preliminary Flood Insurance Study, Suffolk County Massachusetts, November 15, 2013. 
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river, stream, pond, or lake. At Fort Point Channel, a 100-foot buffer zone extends from the coastal bank 
of Fort Point Channel which coincides with the seawall along Fort Point Channel. The 2005 MassDEP 
Mouth of Coastal River Maps was reviewed to determine the applicability of riverfront area in the study 
area.”? These maps clearly define the mouth of each river and serve as the limit of riverfront area 
jurisdiction.*° All rivers converging in Boston Harbor (Mystic River, Chelsea River, and Charles River) 
end upstream from the South Station site, therefore no riverfront area occurs at the site. Fort Point 
Channel is not a Designated Port Area*! or a fish run,** which are additional regulatory qualifiers within 
the WPA. Section 6 of this Technical Report provides further discussion of fisheries. 


4.3.2. Widett Circle Layover Facility Study Area 


The Widett Circle layover facility study area is located in the Boston Harbor watershed. It encompasses 
the area within one-half mile of the project site. Fort Point Channel (described in Section 3.2.1) is located 
within the northern most section of the study area and is the only water resource within the study area. 
The U.S. FWS National Wetland Inventory shows a small estuarine wetland at the southern end of Fort 
Point Channel, but as described for the South Station study area (and shown in Figure 4), this wetland 
was determined to not exist. There are no surface waters located in the Widett Circle site boundary. 


4.3.3. Beacon Park Yard Layover Facility Study Area 


The Beacon Park Yard Layover Facility study area encompasses the area within one-half mile of the 
project site. The only surface water present in the Beacon Yard layover facility study area is the Charles 
River, as shown in Figure 5, based upon available GIS resource information. According to the U.S. FWS 
National Wetlands Inventory, the Charles River is identified as a Lake due to its impoundment.*? The 
Beacon Park Yard layover facility study area is located in the Charles River watershed and does not 
contain any outstanding resource waters. The Charles River is a Class B water designated suitable as a 
habitat for fish, other aquatic life, and wildlife, including for their reproduction, migration, growth and 
other critical functions, and for primary and secondary contact recreation. The river is classified a 
Category 5 water (impaired for one or more designated uses) and requires the development of a TMDL. 
There are no surface waters present in the Beacon Park Yard layover facility site boundary. 


The mouth of the Charles River is a tidal waterway to the locks at Charles River Dam near the 
Charlestown Bridge in Boston. Per the U.S. ACE’s jurisdictional determination, the Charles River is 
navigable from Boston Harbor to the Watertown Dam, which is located just upstream of the Galen 
Street/Route 16 crossing of the Charles near Watertown Square, approximately 3.5 miles west and 
upstream from Beacon Park Yard. The Charles River is jurisdictional under Section 404 of the Clean 
Water Act and Section 10 of the Rivers and Harbors Act. Wetlands along the bank of the river are 
jurisdictional under Section 404. 


The Charles River is jurisdictional under the WPA as land under water bodies and waterways in the area 
between the mean annual high water lines on the Boston and Cambridge river banks,** and bank where 


2° Massachusetts Department of Environmental Protection. Massachusetts Mouth of Coastal River Maps. 2005. Accessed March 2014. 


http://www.mass. gov/eea/agencies/massdep/water/watersheds/wetlands-maps-mouth-of-coastal-river.html. 

3° Massachusetts Executive Office of Environmental Affairs. “Wetland Maps: Mouth of Coastal River.” Accessed March 2014. 
http://www.mass.gov/eea/agencies/massdep/water/watersheds/wetlands-maps-mouth-of-coastal-river.html. 

3! Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.35 (2) pg 73, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 

>? Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.26 (2) pg 62, June 2009. Accessed October 2012. 

http://www.mass. gov/dep/water/laws/regulati.htm#wl. 

33 Massachusetts Office of Geographic Information. U.S. Fish and Wildlife Survey, National Wetlands Inventory, Newton and Boston South Quad. 
34 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.58(2)(a)2, pg 98 June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 
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the land abuts and confines the water body.** The Charles River is also considered a fish run under the 
WPA.*© Section 6 provides further discussion of fisheries. The Charles River has a buffer zone that 
extends 100 feet from the bank, and a riverfront area that extends 25 feet from the mean annual high- 
water line.*’ The riverfront area is typically 200 feet from the mean annual high water line (MAHW); 
however, per 310 CMR 10.58(2)(a)(3)a, in Boston, the horizontal distance of the riverfront area is limited 
to 25 feet from MAHW. The Charles River is navigable relative to the Chapter 91 Waterways regulations 
of the Commonwealth. 


4.3.4. | Readville - Yard 2 Layover Facility Study Area 


The Readville — Yard 2 Layover Facility study area encompasses the area within one-half mile of the 
project site. The only surface water present in the Readville - Yard 2 layover facility study area is the 
Neponset River, as shown in Figure 6. According to the U.S. FWS National Wetlands Inventory, the 
Neponset River is identified as a riverine wetland, and there are also extensive areas of freshwater 
wetland (palustrine emergent marsh) associated with the river in the southeast portion of the study area. 
There are no surface waters present in the Readville - Yard 2 layover facility site boundary. An initial site 
inspection found that there may be two isolated vegetated wetland areas located within the Readville - 
Yard 2 site boundary. Isolated vegetated wetlands are not jurisdictional under the WPA, but are 
jurisdictional under 314 CMR 9 for Water Quality Certification, and potentially jurisdictional under 
Section 404. The potential isolated vegetated wetlands are shown in Figure 10 where resources have been 
refined to reflect WPA categories and used for preliminary impact estimation. As design advances and 
pending selection of the preferred alternative, field delineation of resources would be required. 


The study area is located in the Neponset River watershed and does not contain any outstanding resource 
waters. The Neponset River is a Class B water designated as a habitat for fish, other aquatic life, and 
wildlife, including for their reproduction, migration, growth and other critical functions, and for primary 
and secondary contact recreation. The Neponset River is also listed as a Category 5 water requiring a 
TMDL. The Neponset River in this section is listed as impaired for dissolved oxygen, fecal coliform, 
turbidity, foam/flocs/scum/oil slicks, PCB in Fish Tissue, debris/floatables/trash, DDT, Escherichia coli, 
and other.** 


The Neponset River is jurisdictional under the WPA as land under water bodies and waterways*’ in the 
area between the mean annual high water lines on the river banks, and bank*° where the land abuts and 
confines the water body. The Neponset River has a jurisdictional buffer zone that extends 100 feet from 
the bank and a riverfront area that extends 25 feet from the MAHW. The 100-foot buffer zone and 25- 
foot riverfront area extend into the Readville - Yard 2 site boundary. There are four potential vernal pools 
located in the study area along the Neponset River (shown in Figure 6) south of the layover site boundary. 
Potential vernal pools are identified by the Massachusetts Division of Fisheries and Wildlife National 


3° Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.54(2)(a) pg 86, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 

36 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.35 pg 74, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 

37 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.58 (2)(3)a. pg 98, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 

38 Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303(d) of the Clean Water Act. 2013. 
http://www.mass.gov/eea/docs/dep/water/resources/07v5/12list2.pdf. 

*° Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.58(2)(a)2, pg 98 June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wI. 

4° Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.54(2)(a) pg 86, June 2009. Accessed October 2012. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 11 


Natural Resources Technical Report 


Heritage and Endangered Species Program using color infrared aerial imagery.*! Vernal pools are 
classified as outstanding resource waters in the WPA” and as Class B outstanding resource waters in the 
Massachusetts Surface Water Quality Standards.*7 The Neponset River is jurisdictional under the 
Chapter 91 Waterways regulations of the Commonwealth. The Neponset River is a potential fish run** 
according to Massachusetts Coastal Zone Management’s (CZM) Massachusetts Ocean Resource 
Information System (MORIS) Anadromous Fish layer, but data for fish access past the Lower East and 
Lower West Mills dams in Milton center are not available. 


4.4. Potential Impacts 


Potential impacts to wetlands and surface waters associated with the SSX project were estimated using 
the preliminary project footprints (approximate limit of work) and WPA-designated jurisdictional 
resources. Calculations were made using available GIS data and supplemental data derived from aerial 
imagery and site inspections. Measurements are reflective of planning level information for both the 
project footprint and resource area limits. 


4.4.1. South Station 


As shown in Figure 7, the South Station project footprint would affect approximately 346,900 square feet 
(7.9 acres) of 100-foot jurisdictional buffer to coastal bank. The only WPA Resource Area affected 
would be land subject to coastal storm flowage at Fort Point Channel which includes the land between 
MLW and the 100-year floodplain boundary and is described in Section 5. Coastal bank and land under 
the ocean are shown within the project footprint due to the inclusion of Dorchester Avenue and the rail 
bridge south of the station crossings of the channel. These resources are beneath the bridges and would 
not be impacted. Coastal bank is also defined by the Fort Point Channel seawall along Dorchester 
Avenue. Modifications to the seawall involving excavation or reconstruction are not anticipated but 
minor repairs to address mortar voids and shifted granite blocks may be conducted. The minor repairs 
would be considered maintenance activities with no impacts to resource areas of bank, land under the 
ocean, or land subject to tidal action. 


In all locations of anticipated resource area effects at the site, the resource areas include developed land 
such as pavement, sidewalks, and buildings. Indirect impacts to adjacent resource areas such as Fort 
Point Channel are not anticipated. 


4.4.2. Widett Circle Layover Facility 


As shown in Figure 8, since there are no resources identified within the Widett Circle project footprint, 
the project footprint would not result in any direct resource area impacts. 


4! Massachusetts Office of Geographic Information. NHESP Potential Vernal Pools, Natural Heritage Endangered Species Program. December, 
2000. Accessed October 2012. http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic- 
information-massgis/datalayers/acecs.html. 

* Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.04 (2) pg 73, June 2009. Accessed October 2012. 

http://www.mass. gov/dep/water/laws/regulati.htm#wl. 

43 Massachusetts Department of Environmental Protection. Surface Water Quality Standards (310 CMR 4.00). January 2007. Accessed October 
2012. http://www.mass.gov/dep/service/regulations/3 14cmr04.pdf. 

+4 Massachusetts Office of Geographic Information. Anadromous Fish Coastal Zone Management. June 2012. Accessed October 2012. 
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information- 
massgis/datalayers/morislayers.html. 
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4.4.3. | Beacon Park Yard Layover Facility 


As shown in Figure 9, since there are no resources identified within the Beacon Park Yard project 
footprint, the project footprint would not result in any direct resource area impacts. 


4.4.4. Readville — Yard 2 Layover Facility 


As shown in Figure 10, the only resources that would be affected within the Readville - Yard 2 project 
footprint include approximately 2,100 square feet (0.05 acre) of riverfront area. Construction would be 
required within approximately 14,200 square feet (0.3 acre) of the 100-foot buffer associated with the 
Neponset River bank. Additionally, project activities would affect approximately 9,000 square feet (0.2 
acre) of potential wetland that is likely to be considered isolated and not subject to jurisdiction under the 
WPA. Following the selection of the preferred alternative and additional design, field delineation of 
resources would be required to determine the presence, limits, and jurisdictional applicability of on-site 
resources. 


From preliminary information, the characteristics of the resource areas at the potentially affected locations 
include predominantly existing rail infrastructure, disturbed ground, sparsely vegetated grass and shrub 
patches among actively used areas for materials storage, and the disturbed edge of the wooded riparian 
buffer to the Neponset River. 


4.5. Demonstration of Consistency with WPA Performance Standards 
4.5.1. Land Subject to Coastal Storm Flowage [310 CMR 10.02] 


There are no specific performance standards for land subject to coastal storm flowage in the WPA. 
Section 5.5 of this Technical Report provides a discussion about the regulations and considerations for 
land subject to coastal storm flowage as a jurisdictional area subject to protection under M.G.L. Chapter 
131 Section 40. 


In the regulations at 310 CMR 10.05(6)(k), there are stormwater considerations for projects in resource 
areas, and in particular, the reion identifies land subject to coastal storm flowage and other regulated areas 
as having allowable alteration for impoundment of stormwater, control of sedimentation or attenuation of 
pollutants in stormwater discharges. The regulations further identify the applicability and goals to control 
and improve stormwater discharges for runoff from all developments and transportation projects that are 
subject to regulation under M.G.L. Chapter 131, Section 40 or within the buffer zone, and that such 
projects require stormwater best management practices in accordance with the regulations in 310 CMR 
10.05(6)(k)1-10. For more information about stormwater controls and standards, refer to the Appendix 7 
— Water Quality and Stormwater Technical Report. 


4.5.2. Buffer Zone to Coastal Bank [310 CMR 10.02(2)b] 


The jurisdictional authority to activities within the 100 foot buffer zone to resource areas in 310 CMR 
10.02(1)(a) is specified at 310 CMR _ 10.02(2)(b)(3), which includes among other resources, banks 
bordering on the ocean. This resource area occurs at the South Station site. Since the proposed work 
would involve actions that alter an area subject to protection under M.G.L. Chapter 131, Section 40 (land 
subject to coastal storm flowage), and occur within the 100 foot buffer of the bank, filing of a Notice of 
Intent is required. If proposed work were not in an area subject to protection and only within the buffer 
zone, it could be subject to preconstruction review through the filing of a Request for a Determination of 
Applicability only. 
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There are no specific resource area performance standards identified in the regulations for buffers. The 
regulations require through the General Provisions contained with 310 CMR 10.03, that an applicant 
intending to perform any work in the buffer zone must demonstrate that the proposed work within the 
buffer zone would contribute to the protection of the interests identified in M.G.L. Chapter 131, Section 
40 for the adjacent resource area(s). Considering the existing characteristics of the 100 foot buffer to the 
bank, and the proposed project activities within the buffer, it is not anticipated that functional 
characteristics of the buffer would change as a result of the project and that work within the buffer zone 
would not have an adverse effect on the adjacent coastal bank. Based upon this finding, compliance with 
the General Provisions is anticipated. 


4.5.3. Coastal Banks [310 CMR 10.30] 


The regulations at 10.30(1) state relative to coastal bank, that when a proposed project involves dredging, 
removing, filling, or altering a coastal bank, the issuing authority shall presume that the area is significant 
to storm damage prevention and flood control. This presumption may be overcome only upon a clear 
showing that a coastal bank does not play a role in storm damage prevention or flood control, and if the 
issuing authority makes a written determination to that effect. When issuing authority determines that a 
coastal bank is significant to storm damage prevention or flood control because it supplies sediment to 
coastal beaches, coastal dunes or barrier beaches, the ability of the coastal bank to erode in response to 
wave action is critical to the protection of that interest(s). When the issuing authority determines that a 
coastal bank is significant to storm damage prevention or flood control because it is a vertical buffer to 
storm waters, the stability of the bank, i.e., the natural resistance of the bank to erosion caused by wind 
and rain runoff, is critical to the protection of that interest(s). 


The performance standard for coastal bank at the South Station site is assumed to fall under the category 
of conditions where the bank is determined to be significant to storm damage prevention or flood control 
because it is a vertical buffer to storm waters, as defined in 310 CMR 10.30 (6) through (8): 


(6) Any project on such a coastal bank or within 100 feet landward of the top of such coastal bank 
shall have no adverse effects on the stability of the coastal bank. 


(7) Bulkheads, revetments, seawalls, groins or other coastal engineering structures may be permitted 
on such a coastal bank except when such bank is significant to storm damage prevention or flood 
control because it supplies sediment to coastal beaches, coastal dunes, and barrier beaches. 


(8) Notwithstanding the provisions of 310 CMR 10.30(3) through (7), no project may be permitted 
which will have any adverse effect on specified habitat sites of rare vertebrate or invertebrate species, 
as identified by procedures established under 310 CMR 10.37. 


The proposed activities at the South Station site are not anticipated to adversely affect the stability of the 
coastal bank; would not detract from the coastal bank’s ability to supply sediment to beaches, dunes or 
barrier beaches; and would not have an adverse effect on habitat of rare vertebrate or invertebrate species 
as described in Section 6 of this Technical Report. Therefore, the SSX project is likely to be found 
consistent with the performance standards for coastal banks as defined in the WPA. 


4.5.4. _ Land Subject to Flooding [310 CMR 10.57] 


Demonstration of consistency is addressed in Section 5.5 of this report. 
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4.5.5. Riverfront Area [310 CMR 10.58] 


Riverfront area is the area of land between a river's mean annual high water line and a parallel line 
measured horizontally. The riverfront area may include or overlap other resource areas or their buffer 
zones. The riverfront area does not have a buffer zone. There is no riverfront area at the South Station 
site boundary, but riverfront area is present at both study areas of the Beacon Park Yard layover facility 
and Readville — Yard 2 layover facility. Potential direct impacts to the riverfront area would occur only at 
the Readville — Yard 2 layover facility site. 


310 CMR 10.58 (3) states that when a proposed activity involves work within the riverfront area, the 
issuing authority shall presume that the area is significant to protect the private or public water supply; to 
protect the groundwater; to provide flood control; to prevent storm damage; to prevent pollution; to 
protect land containing shellfish; to protect wildlife habitat; and to protect fisheries. 


The General Performance Standard for riverfront area 310 CMR 10.58 (4) states: where the presumption 
set forth in 310 CMR 10.58(3) is not overcome, the applicant shall prove by a preponderance of the 
evidence that there are no practicable and substantially equivalent economic alternatives to the proposed 
project with less adverse effects on the interests identified in M.G.L. Chapter 131 Section 40 and that the 
work, including proposed mitigation, will have no significant adverse impact on the riverfront area to 
protect the interests identified in M.G.L. Chapter 131 Section 40. 


The other interests considered in the performance standard include: 


(a) Protection of Other Resource Areas. The work shall meet the performance standards for all other 
resource areas within the riverfront area, as identified in 310 CMR 10.30 (coastal bank), 10.32 (salt 
marsh), 10.55 (bordering vegetated wetland), and 10.57 (land subject to flooding). When work in the 
riverfront area is also within the buffer zone to another resource area, the performance standards for 
the riverfront area shall contribute to the protection of the interests of M.G.L. Chapter 131, Section 40 
in lieu of any additional requirements that might otherwise be imposed on work in the buffer zone 
within the riverfront area. 


(b) Protection of Rare Species. No project may be permitted within the riverfront area which will 
have any adverse effect on specified habitat sites of rare wetland or upland, vertebrate or invertebrate 
species, as identified by the procedures established under 310 CMR 10.59 or 10.37, or which will 
have any adverse effect on vernal pool habitat certified prior to the filing of the Notice of Intent. 


(c) Practicable and Substantially Equivalent Economic Alternatives. There must be no practicable and 
substantially equivalent economic alternative to the proposed project with less adverse effects on the 
interests identified in M.G.L. Chapter 131 Section 40. 


(d) No Significant Adverse Impact. The work, including proposed mitigation measures, must have no 
significant adverse impact on the riverfront area to protect the interests identified in M.G.L. Chapter 
131, Section 40. 


Notwithstanding the provisions of 310 CMR 10.58(4)(c) and (d), the issuing authority may allow work to 
redevelop a previously developed riverfront area, provided the proposed work improves existing 
conditions. Redevelopment means replacement, rehabilitation or expansion of existing structures, 
improvement of existing roads, or reuse of degraded or previously developed areas. A previously 
developed riverfront area contains areas degraded prior to August 7, 1996 by impervious surfaces from 
existing structures or pavement, absence of topsoil, junkyards, or abandoned dumping grounds. 
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Based upon the characteristics of the riverfront area at Readville — Yard 2, and the performance standards 
under 310 CMR 10.58, it is likely that a finding of compliance with the standards would occur. The 
riverfront area at the potential impact area is not floodplain, does not support important wildlife functions, 
does not show evidence of providing habitat for rare species, and partially occupies areas experiencing 
regular disturbance. It is anticipated that the expansion of the existing layover facility would not cause 
significant adverse impact to riverfront area or other protected resources, and is a reasonable and 
practicable alternative, considering the nature of the facility purpose and location. 


5. Floodplain 
5.1. Regulatory Context 


Floodplains are lands adjacent to water bodies that may become inundated to various depths when the 
water body flow or storage capacity is exceeded. Floodplains also include areas in coastal environments 
that may become inundated during coastal storm events caused by storm surges. Floodplains are 
recognized and protected by both state and federal government agencies. Federally, floodplains are 
protected by Executive Order 11988: Floodplain Management.*> Executive Order 11988 states that 
federal agencies have the responsibility to evaluate the potential effects of any actions it may take on 
floodplains and ensure that its programs take in to consideration flood hazards and floodplain 
management. The Federal Emergency Management Agency (FEMA) is responsible for determining and 
updating flood hazard areas in the United States. The FEMA 100-year floodplain area has been adopted 
as the base flood elevation for insurance purposes. The U.S. Department of Transportation Order 5650.2, 
Floodplain Management“ establishes policies and procedures for ensuring that proper consideration is 
given to the avoidance and mitigation of adverse floodplain impacts in agency actions, planning 
programs, and budget requests. 


In Massachusetts, floodplains are protected under Massachusetts Executive Order No. 14947 and as a 
regulated resource under the WPA.** Massachusetts Executive Order 149 designates the Department of 
Conservation and Recreation (DCR) as the state coordinating agency to assist in the implementation of 
the National Flood Insurance Program (NFIP). The Order also requires all state agencies to consider 
potential flood hazards and avoid construction of state funded projects in floodplains. Additionally, to the 
extent possible, the Order directs state-administered grant and loan programs to avoid supporting 
construction in floodplains. Floodplains are protected and regulated under the WPA as bordering and 
isolated land subject to flooding and land subject to coastal storm flowage and impacts to these regulated 
areas must be minimized to the extent possible and mitigated. 


5.2. Methodology 


Floodplains and floodways in the study areas were identified using both the 2009 and preliminary 2013 
FEMA Floodplain Flood Insurance Rate Maps (FIRMs) and the FEMA Flood Study.*”*° The estimated 


4 Federal Emergency Management Agency. “Executive Order 11988 — Floodplain Management.” May, 1977. Accessed October, 2012. 
http://www.fema.gov/library/viewRecord.do?id=1395. 

4° U.S. Department of Transportation Order 5650.2, “Floodplain Management and Protection.” April 23, 1979. Accessed October 2012. 
http://isddc.dot.gov/OLPFiles/DOT/007652.pdf. 

47 Massachusetts Executive Order No. 149: “Federal Emergency Management Agency (FEMA) and Flood Plain Use, 1978.” Accessed October 
2012. http://www. lawlib.state.ma.us/source/mass/eo/eotext/EO149.txt. 

48 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, June 2009. Accessed October 2012. 

http://www.mass. gov/dep/water/laws/regulati.htm#wl. 

° Federal Emergency Management Agency. “Flood Insurance Study, Suffolk County Massachusetts.” September 25, 2009. Accessed October, 
2012. https://msc.fema.gov/webapp/wes/stores/servlet/FreeViewDigitalPOCmd?storeld=10001 &catalogid=10001 &langId=- 
1&catentry_id=10592947&af=0. 

°° Federal Emergency Management Agency. Preliminary Flood Insurance Study, Suffolk County Massachusetts, November 15, 2013. 
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date for these FIRMs to become effective is July 2015. The FEMA flood maps were available as a data 
layer on the MassGIS website and from the FEMA Map Service Center. The Flood Study for the South 
Station and layover facility study areas were also available from the FEMA Map Service Center. The 
areas of 100-year and 500-year floodplain, floodway and coastal flood hazard zone within the study areas 
were identified and characterized using aerial photographs, and in some locations, on-site inspection. It 
should be noted that the GIS level information shows an estimation of the base flood hazard elevation. 
To more accurately assess the potential reach of the coastal flood zone at the South Station site, site 
survey information from city-wide mapping was collected to compare existing elevations with the 
projected FEMA flood elevations and generate refined flood areas within the site boundary. Due to the 
proximity of the site to Fort Point Channel and the subtle elevation relief, it is appropriate to use actual 
ground elevations to provide higher resolution for projecting the potential reach of the floodwaters. 


Consultation letters were sent to FEMA and DCR, Floodplain Management Division requesting 
information on the study area. The response from DCR Floodplain Management Division confirmed that 
FEMA is in the process of updating the Suffolk County flood insurance study, with new coastal analyses 
that could affect flood elevations in the South Station site and vicinity. 


Potential impacts to floodplain resources were calculated using preliminary planning level footprints of 
the facilities. Refined floodplain limits for the South Station site were used to estimate potential impacts. 
Available GIS floodplain maps were used to estimate potential impacts for the layover facility sites. 
Figure 15 shows the floodplain areas and preliminary facility footprints for South Station at a different 
scale than the study area shown in Figure 11, which show higher level GIS resource information. 


5.3. Existing Conditions 
5.3.1. | South Station Study Area 


Figure 11 presents the floodplain existing conditions in the South Station study area. Fort Point Channel 
and some of the surrounding area contains both 100-year (zone AE) and 500-year (zone X) flood hazard 
areas. Zone AE is the flood insurance rate zone that corresponds to the 1% (100-year flood) annual 
chance flood, as determined in the Flood Insurance Study by detailed method. These areas have 
associated base flood elevations that were calculated using detailed evaluation methods. Based on wave 
interaction scenarios calculated for Fort Point Channel, Zone AE has varying base flood elevations. The 
base flood elevation for the Zone AE in Fort Point Channel is 10 feet (NAVD88) for the area south of the 
site boundary, beginning west of Dorchester Ave. East of South Station in Fort Point Channel, the Zone 
AE area has a base flood elevation of 12 feet (NAVD88). Just south of the Northern Avenue Bridge, the 
Zone AE has a base elevation of 13 feet (NAVD88). 


The South Station study area also contains an area of Zone VE, which is the flood insurance rate zone that 
also corresponds to the 1% annual chance coastal flood, but has additional hazards associated with storm 
waves. The VE area in Boston Harbor ends at the mouth of Fort Point Channel and has a base flood 
elevation of 14 feet (NAVD88) immediately northeast of the Northern Avenue Bridge. 


Within the study area, there are several areas of Zone X flood hazard areas. Zone X (500-year) is defined 
as the flood insurance rate zone that corresponds to areas located within the 0.2% annual chance 
floodplain, areas of 1% annual chance flooding where average depths are less than one foot, areas of 1% 
annual chance flooding where the contributing drainage areas is less than one-square-mile, and areas 
protected from the 1% annual chance flood by levees. These Zone X areas do not have base flood 
elevations associated with them. Zone X areas occur in the southern part of the study area, extending 
beyond the Massachusetts Turnpike and Foundry Street, completely inundating the Widett Circle site 
boundary. 
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The majority of the South Station study area floodplain extending beyond the surface water of Fort Point 
Channel is developed land, consisting of roads and commercial development. Using the city-wide survey 
information for the South Station site, the extent of the 100-year coastal flood hazard zone includes 
portions of the site along Dorchester Avenue between the USPS General Mail Facility/South Postal 
Annex and the Fort Point Chanel, and extending to the I-90 ventilation building. One additional area of 
100-year coastal flood zone occurs west of and adjacent to the Fairmount Line/Old Colony Railroad 
Bridge over Fort Point Channel. From site inspections, it appears that the vertical seawall/bulkheads 
along the channel predominantly contain the flood waters. The seawall/bulkheads are not a consistent 
elevation through the site, however, and locations where the 100-year coastal flood zone encroaches upon 
the site correlate with seawall/bulkheads with less height. 


Investigating the probable effects of a rise in sea level is also an important consideration in determining 
the potential risks due to both 100-year and 500-year flood scenarios for South Station. Another 
important consideration is the susceptibility of the South Station site to inundation resulting from a 
hurricane scenario. DEIR chapter section 5.3.3 provides additional information about sea level rise, 
hurricane scenarios, and their potential impacts upon the South Station site. 


5.3.2. Widett Circle Layover Facility Study Area 


Figure 12 presents the floodplain existing conditions in the Widett Circle layover facility study area. The 
outer limit of the study area contains areas of Zone AE and Zone X flood hazard areas associated with 
Fort Point Channel. The 100-year flood zone does not encroach upon the Widett Circle site boundary. 
The Zone AE base flood hazard elevation is 10 feet (NAVD 88). Areas of Zone X extend south of Zone 
AE in Fort Point Channel to completely cover the Widett Circle site and much of the area immediately to 
the south. 


A two-foot sea level rise would increase the vulnerability of the site to a 100-year flood. DEIR chapter 
section 5.3.3 provides more detailed information about sea level rise and its potential impacts upon the 
Widett Circle layover facility site. 


5.3.3. Beacon Park Yard Layover Facility Study Area 


Figure 13 presents the floodplain existing conditions in the Beacon Park Yard layover facility study area. 
The Charles River contains both Zone AE and Zone X base flood hazard areas. Within the Beacon Park 
Yard layover facility study area, the Zone AE flood hazard area associated with the Charles River follows 
along the banks of the Charles River and has a base flood elevation of four feet (NAVD 88). There is a 
Zone X area located in the northern part of the study area between the Charles River and Soldiers Field 
Road. There is no floodplain areas located in the Beacon Park Yard layover facility site boundary. 


DEIR chapter section 5.3.3 provides more detailed information about sea level rise and its potential 
impacts upon the Beacon Park Yard layover facility site. 


5.3.4. Readville - Yard 2 Layover Facility Study Area 


Figure 14 presents the floodplain existing conditions in the Readville - Yard 2 layover facility study area. 
The Neponset River contains areas of Zone AE and Zone X base flood hazard areas. Within the 
Readville - Yard 2 layover facility study area, the Zone AE flood hazard areas associated with the 
Neponset River coincide with the banks of the water body. Areas of Zone X adjacent to the Neponset 
River extend into the Readville — Yard 2 site boundary at the northeast portion of the site boundary. To 
the northwest of the Readville - Yard 2 layover facility site, a Zone AE area associated with Mother 
Brook northwest of the site extends beyond the banks of the river and into the site study area. At the 
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same location extending from Mother Brook, there are areas of Zone X that extend south, into the layover 
facility study area. 


DEIR Section 5.3.3 provides more detailed information about sea level rise and its potential impacts upon 
the Readville — Yard 2 layover facility site. 


5.4. Potential Impacts 
5.4.1. South Station 


The proposed project would include construction and development in areas of both 100-year and 500-year 
floodplain within the South Station site boundary. Footprint areas overlying both 100-year and 500-year 
floodplains were calculated using data gathered from preliminary 2013 FEMA Flood Insurance Study and 
its associated Flood Insurance Rate Maps. As shown in Figure 15, using refined limits of the floodplain 
based upon city-wide survey information, the area of 100-year floodplain affected by the project footprint 
would be approximately 129,200 square feet (2.9 acres). Based on the preliminary data released by 
FEMA in 2013, the area of 500-year floodplain affected by the project footprint would be approximately 
823,200 square feet (18.9 acres). All areas of floodplain occurring at the site are currently developed 
land; therefore SSX project activities at the South Station site would not convert natural ground 
floodplains into floodplain representative of developed land. Impacts to floodplains at the South Station 
site would likely include redevelopment of existing developed areas. 


5.4.2. Widett Circle 


The project footprint at the Widett Circle layover facility site would not affect the 100-year floodplain. 
Based upon FEMA mapping, the Widett Circle site is not at risk during a 100-year flood event, but it 
would be completely covered during a 500-year flood event. The area of 500-year floodplain within the 
proposed layover footprint impact area is approximately 1,294,000 square feet (29.7 acres). Using 
existing site elevations and comparing the elevation with the 100-year flood at Fort Point Channel, it 
should be noted that portions of the site occur at a similar elevation to the 100-year flood at Fort Point 
Channel. It may be possible that flooding within the site could occur through indirect flow connections 
(such as storm drains) to the floodwaters of Fort Point Channel. FEMA has not designated a direct 
overland connection with Fort Point Channel, and the indirect connection has not been investigated. 


5.4.3. Beacon Park Yard 


The project footprint at the Beacon Park Yard layover facility site would not directly impact either the 
100-year floodplain or the 500-year floodplain. The 100-year and 500-year floodplain of the Charles 
River is separated from the proposed layover facility by both I-90 and Soldiers Field Road. Construction 
of the proposed facility is not anticipated to affect the function or quality of the existing adjacent 
floodplains of the Charles River. 


5.4.4. Readville - Yard 2 


The project footprint at the Readville - Yard 2 layover facility site would not directly impact either the 
100-year floodplain or the 500-year floodplain. Portions of the 100-year floodplain within the site 
boundary are natural, particularly along the banks of the Neponset River. The proposed layover facility is 
not anticipated to affect the function or quality of the existing adjacent floodplains of the Neponset River. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 19 


Natural Resources Technical Report 


5.5. Demonstration of Consistency with WPA Performance Standards 


Floodplains in coastal areas as defined under M.G.L. Chapter 131, Section 40 are: land subject to any 
inundation caused by coastal storms up to and including that caused by the 100-year storm, surge of 
record or storm of record, whichever is greater, and termed “land subject to coastal storm flowage.” There 
are no specific performance standards for land subject to coastal storm flowage in the WPA. As a 
jurisdictional area, alteration within the land subject to coastal storm flowage requires filing of a Notice of 
Intent to the local conservation commission. The WPA regulations are intended to ensure that 
development along the coastline is located, designed, built and maintained in a manner that protects the 
public interests in the coastal resources listed in M.G.L. Chapter 131, Section 40. The WPA regulations 
in 310 CMR 10.24: General Provisions; links the coastal floodplain jurisdiction with a degree of 
unspecified performance review through the following: 


“If the issuing authority determines that a resource area is significant to an interest 
identified in M.G.L. Chapter 131, Section 40 for which no presumption is stated in the 
Preamble to the applicable section, the issuing authority shall impose such conditions as are 
necessary to contribute to the protection of such interests.” 


Since the proposed work at the South Station site is unlikely to alter the characteristics of land subject to 
coastal storm flowage, or to potential flood storage capacity, it is likely that the proposed project would 
be considered consistent with the public interests. 


Floodplains (land subject to flooding) as an inland water resource as defined under M.G.L. Chapter 131, 
Section 40, and 310 CMR 10.57 are regulated resources and subject to protection. The regulation is 
applicable to 100-year flood zones and not 500-year flood zones, and there is no regulatory protective 
buffer extending beyond the floodplain. Since none of proposed layover facility sites are within or would 
encroach upon 100-year floodplain, compliance with the performance standards would be met. 


6. Habitat 
6.1. Regulatory Context 


The Massachusetts Natural Heritage Endangered Species Program (NHESP) protects endangered species 
and habitat through the Massachusetts Endangered Species Act.*! Projects proposed in priority habitats 
of rare species or estimated habitats of rare wildlife are reviewed by NHESP to determine if a “take” of a 
species will occur. A “take” of an endangered species includes any activity that will disrupt the nesting, 
breeding, feeding or migratory activity of a protected species. The U.S. FWS and NOAA, National 
Marine Fisheries Service (NMFS) protect endangered species through the Endangered Species Act 
(ESA).° According to Section 7 of the ESA, federal agencies must consult with the U.S. FWS or NMFS 
when the federal agency may directly or indirectly affect a listed species through its activities or actions. 
Federal agency projects include projects that are permitted, funded or authorized through a federal 
agency. 


5! Massachusetts Executive Office of Environmental Affairs. Massachusetts Areas of Critical Environmental Concern 301 CMR 12. 1974. 
Accessed October 2012. http://www.mass.gov/eea/docs/dcr/stewardship/acec/acecregs.pdf. 

2 U.S. Endangered Species Act (16 U.S.C. 1531-1543), Section 7 requirements at 16 U.S.C. 1536, December 1973. Accessed October 2012. 
http://epw.senate.gov/esa73.pdf. 
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Essential Fish Habitat (EFH) is protected under the U.S. Magnuson-Stevens Fisheries Conservation and 
Management Act.°* Activities in major waterways/water bodies must be evaluated for impacts to EFH 
based on information available from NMFS. The Magnuson-Stevens Fisheries Conservation and 
Management Act protects waters that may be used for the spawning, breeding, feeding or growth of 
marine, estuarine, and anadromous finfish. The Massachusetts Division of Marine Fisheries (MDMF) 
protects fish habitat through the in-water time of year restrictions** which are used by permitting 
agencies. Additionally projects that require work in water during a time of year restriction cannot qualify 
as a U.S. ACE Category 1°° General Permit project and are subject to further review. 


The Commonwealth of Massachusetts, Secretary of Energy and Environmental Affairs designates Areas 
of Critical Environmental Concern (ACECs).°° DCR administers the program and works closely with 
other agencies to review project designs and permits to protect ACECs. 


6.2. Methodology 


NHESP maintains a Natural Heritage Atlas and provides MassGIS layers showing the geographical extent 
for all priority habitat and estimated habitat. These layers were reviewed to determine if consultation 
with NHESP would be required. The U.S. FWS online review process was used to identify potential 
impacts to endangered species from federal projects or projects with federal funding, or authorization. 
Each state has a list identifying listed, proposed and candidate species and their habitat by town. U.S. 
FWS also identifies areas where specific endangered species are known to occur. Endangered marine 
mammals, fish, turtles and marine plants and invertebrates are protected under Section 7 by NMFS. Maps 
of endangered species habitat are maintained by NMFS and can be consulted to determine if a project is 
likely to affect endangered species. 


NMEFS also provides information through an EFH "mapper" online tool that can be used to determine the 
presence of fish species in a study area. The EFH mapper and the corresponding EFH text descriptions 
were used to determine the presence of EFH in the study area. 


ACECs in Massachusetts are identified in two ways: a map showing the approximate boundary line, and 
by text describing how the boundary was defined. There are approximately 268,000 acres of ACECs in 
the Commonwealth of Massachusetts. The DCR list of ACECs and the MassGIS ACEC layer were 
reviewed to determine whether any ACECs occur in the vicinity of the project. 


Consultation letters were submitted to U.S. FWS, NMFS, MDMF, and NHESP requesting information 
about the study area. 


53 U.S. Magnuson Stevens Fisheries Conservation and Management Act, October 1996. Accessed October 2012. 
http://www.nmfs.noaa.gov/sfa/magact/. 

*4 Massachusetts Division of Marine Fisheries. “Recommended Time of Year Restrictions (TOYS) for Coastal Alterations Projects to Protect 
Marine Fisheries Resources in Massachusetts.” Massachusetts Division of Marine Fisheries Technical Report TR-47, April 2011. Accessed 
December 2012. http://www.mass.gov/dfwele/dmf/publications/tr_47.pdf. 

55 Department of the Army General Permit. “Commonwealth of Massachusetts, January 21, 2010- January 21, 2015.” Accessed October 2012. 
http://www.gpo.gov/fdsys/pkg/CFR-201 1 -title33-vol3/pdf/CFR-201 1 -title33-vol3-part329.pdf. 

5° Massachusetts Executive Office of Environmental Affairs. Massachusetts Areas of Critical Environmental Concern 301 CMR 12. 1974. 
Accessed October 2012. http://www.mass.gov/eea/docs/dcr/stewardship/acec/acecregs.pdf. 
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6.3. Existing Conditions 
6.3.1. South Station Study Area 


The South Station site and adjacent terrestrial areas are densely developed urban land uses consisting of 
buildings, roadways and rail facilities. The area has limited vegetation and mainly impervious surfaces. 
The site is not anticipated to be used as habitat other than by opportunistic and potentially nuisance 
wildlife, and common birds of urban settings. Examples include gray squirrel (Sciurus carolinensis), 
raccoon (Procyon lotor), house mouse (Mus musculus), brown bat (Eptesicus fuscus) Virginia opossum 
(Didelphis virginiana), Norway rat (Rattus norvegicus), pigeon (Columba livia), house sparrow (Passer 
domesticus), house finch (Carpodacus mexicanus), European starling (Sturnus vulgaris), gulls (Larus 
spp.), and occasionally red-tailed hawk (Buteo jamaicensis), and peregrine falcon (Falco peregrinus). 
Fort Point Channel is likely used by birds such as gulls (Larus spp.), many types of ducks (Anas spp., 
Bucephala spp., Mergus spp.), mute swan (Cygnus olor), Canada goose (Branta canadensis), belted 
kingfisher (Ceryle alcyon), and potentially by wading birds such as great blue heron (Ardea herodias). 
Reptiles and amphibians are unlikely to use the South Station site as habitat. 


The latest available MassGIS data for Priority Habitats of Rare Species and Estimated Habitat of Rare 
Wildlife released in 2008 did not show any species present in the South Station site or study area. A 
review of the federal and state endangered species for the study area showed that no federal or state 
endangered or threatened species are present in the site or study area. There are no species listed in 
Boston for Suffolk County under the U.S. FWS Massachusetts State List. Because the South Station 
study area is not located within a town with a listed, proposed or candidate species, no further 
consultation with the U.S. FWS is required and a “no species present” letter was downloaded from the 
U.S. FWS website for documentation.°’ The U.S. FWS indicated in correspondence® that there are no 
federally listed or proposed threatened or endangered species or critical habitat in the site boundary and 
that no further consultation is required. 


The NMFS maintains maps of critical habitat for species listed under the federal ESA.*? Two species 
were listed as present in the Northeast Region: Atlantic salmon (Salmo salar) and right whale 
(Eubalaena glacialis). The NMFS habitat maps for Atlantic salmon® and right whale®! did not show any 
habitat near the site or study area. The MassGIS layer of ACECs updated in April 2009 shows that there 
are no ACECs in the study area. The Mass GIS layers of Potential (December 2000) and Certified (June 
2012) Vernal pools show that the site and study area do not include any vernal pools. 


According to the NMFS summary EFH designations,” there are several species that have the potential to 
be present in Massachusetts Bay and Boston Harbor, including: Atlantic cod (Gadus morhua), haddock 
(Melanogrammus aeglefinus), pollock (Pollachius virens), whiting (Merluccius bilinearis), red hake 
(Urophycis chuss), white hake (Urophycis tenuis), winter flounder (Pseucopleuronectes americanus), 
yellowtail flounder (Limanda ferruginea), windowpane flounder (Scophthalmus aquosus), American 
plaice (Hippoglossoides platessoides), ocean pout (Macrozoarces americanus), Atlantic halibut, 


57U,S. Fish and Wildlife Service. Federally Listed Endangered And Threatened Species In Massachusetts. October 2011. Accessed October 
2012. http://www.fws.gov/newengland/pdfs/MA%20species%20by%20town.pdf. 

58 Chapman, R. Thomas. United States Fish and Wildlife Service. Personal communication. December 11, 2012. 

°° U.S. Endangered Species Act (16 U.S.C. 1531-1543), Section 7 requirements at 16 U.S.C. 1536, December 1973. Accessed October 2012. 
http://epw.senate.gov/esa73.pdf. 

6° National Marine Fisheries Service. Critical Habitat Map — Atlantic Salmon. Office of Protected Resources, August 2009. Accessed October 
2012. http://www.nmfs.noaa.gov/pr/pdfs/criticalhabitat/atlanticsalmon.pdf. 

6! Meadows, Dwayne. National Marine Fisheries Service, Northern Right Whale Critical Habitat Northeast Atlantic, Office of Protected 
Resources. October 2007. Accessed October 2012. http://www.nmfs.noaa.gov/pr/pdfs/criticalhabitat/n_rightwhale_ne.pdf. 

% National Marine Fisheries Service. Guide to Essential Fish Habitat Descriptions. Accessed October 2012. 
http://www.nero.noaa.gov/hcd/list.htm. 


October 2014 South Station Expansion 
Page 22 Massachusetts Department of Transportation 


Natural Resources Technical Report 


(Hippoglossus hippoglossus) American sea scallop (Placopecten magellanicus), Atlantic sea herring 
(Clupea harengus), long finned squid (Loligo pealeii), short finned squid (Illex illecebrosus), Atlantic 
butterfish (Peprilus triacanthus), Atlantic mackerel (Scomber scombrus), summer flounder (Paralichthys 
dentatus), scup (Stenotomus chrysops), black sea bass (Centropristis striata), surf clam (Spisula 
solidissima), and bluefin tuna (Thunnus thynnus). Site specific species use of habitat areas in Fort Point 
Channel is not available from the listing. Based upon the setting, however, the most likely species to use 
the channel would include: pollock, winter flounder, yellowtail flounder, windowpane flounder, 
American plaice, summer flounder, and scup. Should the SSX project involve direct work within Fort 
Point Channel, a more detailed analysis of species and utilization would be needed to determine the 
potential for effects to an EFH species. 


The MDMF indicates that Fort Point Channel is considered habitat for larval settlement and juvenile 
development of winter flounder, and that the channel may serve as refuge for migrating diadromous fish 
(fish that spend portions of their lifecycles in both fresh and saltwater).°? According to the MDMF time 
of year restrictions, the only target species that may be present and spawning in Fort Point Channel is 
winter flounder. Although the channel may be used as a refuge by diadromous fish, because it is not 
indicated as a spawning, feeding ground or a passageway for anadromous or catadromous fish, Fort Point 
Channel does not appear to meet the definition of a fish run.“ A fish run is specific to use by 
anadromous species (fish that migrate from salt water to fresh water to spawn) or catadromous species 
(fish that migrate from fresh water to salt water to spawn) for spawning, feeding, or passageway. 


6.3.2. Widett Circle Layover Facility Study Area 


The Widett Circle layover facility site and adjacent areas are densely developed urban land consisting of 
buildings, roadways and existing rail yards. The site has minimal vegetation and is comprised mainly of 
impervious surfaces. The site is likely to support similar assemblages of terrestrial opportunistic urban 
wildlife as described for the South Station site. Since the setting is highly developed, the site is not 
anticipated to provide high value habitat. The Widett Circle layover facility site and study area do not 
contain any Priority Habitat of Rare Species and Estimated Habitat of Rare Wildlife or EFH. The site and 
study area also do not contain any federal or state endangered species, ACECs, or vernal pools. 


6.3.3. Beacon Park Yard Layover Facility Study Area 


The Beacon Park Yard layover facility site is primarily an existing rail yard with considerable activity in 
portions carrying the MBTA’s Framingham/Worcester Line, and little activity in other unused portions of 
the rail yard. The site does not contain any extensive natural or vegetated areas, and it is likely to support 
similar assemblages of terrestrial opportunistic urban wildlife as described for the South Station site. The 
adjacent terrestrial areas are densely developed, consisting of buildings, roadways and existing rail yard, 
and likely support similar wildlife assemblages. The site is not anticipated to be used as important 
wildlife habitat. The Beacon Park Yard layover facility site and study area do not contain any Priority 
Habitat of Rare Species and Estimated Habitat of Rare Wildlife. The site and study area also do not 
contain any federal or state endangered species, ACECs, or vernal pools. According to the NMFS EFH 
mapper® the adjacent Charles River is not designated as EFH. Wildlife use of the layover facility site is 
anticipated to be similar to that identified for the South Station site and adjacent Fort Point Channel, 
having mostly disturbance-tolerant species. 


6 Evans, N. Tay. Commonwealth of Massachusetts Division of Marine Fisheries. Personal communication. December 5, 2012. 
°* Massachusetts Wetlands Protection Act Regulations 310 CMR 10.00, 10.35 (2) pg 73, June 2009. Accessed October 2012. 
http://www.mass. gov/dep/water/laws/regulati.htm#wl. 

6 National Oceanic & Atmospheric Administration. Essential Fish Habitat (EFH) Mapper. 

http://www. habitat.noaa.gov/protection/efh/efhmapper/index.html. 
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The MDMF time of year restrictions lists several target species that may be present and spawning in the 
Charles River including: alewife (Alosa pseudoharengus), blueback herring (Alosa aestivalis), shad 
(Alosa sapidissima), rainbow smelt (Osmerus mordax), American eel (Anguilla rostrata), white perch 
(Morone Americana) and Atlantic tomcod (Microgadus tomcod). The Charles River provides habitat for 
anadromous and catadromous fish and is protected as a fish run under the WPA. The Charles River and 
river banks provide different habitat and likely wildlife diversity than the layover facility site. The 
Charles River corridor, separated from the layover facility site by I-90 and Soldiers Field Road, may 
potentially support other species that typically occupy very narrow freshwater woody riparian corridors. 
Examples of species include shrews (Sorex spp.), moles (Parascalops breweri, Scalopus aquaticus, 
Condylura cristata)), eastern cottontail (Sylvilagus floridanus), voles (Microtus spp.), bats (Myotis spp.), 
Pipistrelle (Pipistrellus subflavus), muskrat (Ondatra zibethicus), striped skunk (Mephitis mephitis), and a 
much greater diversity of common songbirds, waterfowl, and wading birds than would be expected at the 
South Station site. Common reptiles and amphibians are more likely to be found along the river corridor 
and potentially venturing within the site including, eastern American toad (Bufo americanus), spring 
peeper (Pseudacris crucifer), grey treefrog (Hyla versicolor) green frog (Rana clamitans melanota), 
pickerel frog (Rana palustris), garter snake (Thamnophis s. sirtalis), water snake (Nerodia s. sipedon), 
eastern painted turtle (Chrysemys picta) and snapping turtle (Chelydra serpentina). 


6.3.4. Readville - Yard 2 Layover Facility Study Area 


The Readville - Yard 2 layover facility site is primarily an existing rail yard. The site does not contain 
any extensive natural or vegetated areas and is likely to support similar assemblages of terrestrial 
opportunistic urban wildlife as described for the South Station site. Within the site boundary, small areas 
of disturbed and sparsely vegetated habitat were observed between the rail yard and adjacent materials 
recycling operations. The cover type is predominantly grass and shrubs with occasional young trees. As 
shown in Figure 10, two areas were noted within the sparsely vegetated area that may be isolated 
vegetated wetland. As design advances, field delineation of resources would be required. Due to the 
size, composition and on-going human activities, the vegetated area is likely to have limited wildlife use. 


The nearby Neponset River likely supports a riparian wildlife assemblage similar to the Charles River 
riparian area near the Beacon Park Yard layover facility site. This area may realize some additional 
wildlife diversity due to proximity and connectivity with the extensive nearby Fowl Meadow and 
Ponkapoag Bog ACEC, which contains approximately 8,350 acres of wetland and floodplain area in the 
Neponset River basin. The Fowl Meadow and Ponkapoag Bog ACEC is located approximately 600 feet 
south of the site at its closest point and within the study area, as shown in Figure 16. There are 13 state- 
listed rare species in the ACEC, represented by eight animal and five plant species, as well as historical 
and archaeological resources. These nearby extensive natural areas are noted for the great diversity of 
wildlife and plant habitats, within a location surrounded by dense urban development. These natural 
resource values as well as the recreational and educational values contribute to its significance. The study 
area also contains a designated area of Estimated Habitats of Rare Wildlife and Priority Habitats of Rare 
Species located within the Fowl Meadow and Ponkapoag Bog ACEC. Four potential vernal pools are 
shown on NHESP maps, south of the layover facility site. 


6° Massachusetts Department of Conservation and Recreation. Designation of the Fowl Meadow and Ponkapoag Bog Area of Critical 
Environmental Concern. August 20, 1992. Accessed February 2013. http://www.mass.gov/eea/docs/der/stewardship/acec/acecs/fm-des.pdf. 
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6.4. Potential Impacts 
6.4.1. South Station 


The South Station project footprint would not impact any ACECs, Estimated Habitats of Rare Wildlife, or 
Priority Habitats of Rare Species. The site has no natural habitat important for wildlife. During SSX 
project construction, it is anticipated that effects on wildlife would be negligible. Existing wildlife are 
using developed areas that experience regular human activity within the project footprint and site 
boundary. Temporary disruption of the wildlife may occur; however, the completed project is expected to 
provide similar habitat and would likely have similar use by wildlife. Wildlife using the adjacent Fort 
Point Channel is expected to similarly respond to the construction activity and conditions at completion of 
the project. 


6.4.2. Widett Circle 


The Widett Circle project footprint would not impact any ACECs, Estimated Habitats of Rare Wildlife, or 
Priority Habitats of Rare Species. The site has no natural habitat important for wildlife. During 
construction of the proposed layover facility, it is anticipated that effects on wildlife would be negligible. 
Existing wildlife use is minimal and species currently occupying the site are experiencing regular human 
activity within the project footprint. Temporary disruption of the wildlife may occur; however, the 
completed project is expected to provide similar habitat and would likely have similar use by wildlife. 


6.4.3. Beacon Park Yard 


The Beacon Park Yard project footprint would not impact any ACECs, Estimated Habitats of Rare 
Wildlife, or Priority Habitats of Rare Species. The site has no natural habitat important for wildlife. 
During construction of the proposed layover facility, it is anticipated that effects on wildlife would be 
negligible. Existing wildlife use is minimal and species currently occupying the site are experiencing 
regular human activity within the project footprint. Temporary disruption of the wildlife may occur; 
however, the completed project is expected to provide similar habitat and would likely have similar use 
by wildlife. No impacts to the Charles River riparian wildlife assemblages are anticipated. 


6.4.4. Readville - Yard 2 


The Readville - Yard 2 project footprint would not impact any ACECs, Estimated Habitats of Rare 
Wildlife, or Priority Habitats of Rare Species. The site has no natural habitat important for wildlife. 
Although ACEC and rare species habitat occur within the study area, none of these areas falls within 500 
feet of the site boundary, and thus are not anticipated to be impacted. The proposed layover facility 
would not isolate any potential wildlife corridors joining the Fowl Meadow and Ponkapoag Bog ACEC 
with other important wildlife habitats. During construction of the proposed layover facility, it is 
anticipated that effects on wildlife in adjacent areas along the Neponset River would be negligible. 
Existing wildlife use within the site is likely minimal and species currently occupying the site are 
experiencing regular human activity within the project footprint. Conversion of the small areas of 
disturbed and sparse vegetation into the proposed layover facility infrastructure could displace some 
common wildlife species to adjacent areas. Because these areas appear to provide limited habitat 
opportunities, impacts to wildlife would be considered minor. As design advances and pending selection 
of the preferred alternative, field delineation of resources would be required. 
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6.5. Demonstration of Consistency with WPA Performance Standards 


Habitat, as described here is focused on the WPA performance standards relative to wildlife habitat. 
M.G.L. Chapter 131, Section 40 specifically notes eight particular interests that are to be considered 
relative to activities affecting resources subject to protection under the act. One of the interests is 
protection of wildlife habitat [310 CMR 10.01(2)].°” 


The wetland regulations in 310 CMR 10.60 (1) require an assessment of the adverse effects on wildlife 
habitat when a proposed project on inland resource areas including banks, land under water, riverfront 
area or land subject to flooding will alter vernal pool habitat or alter other wildlife habitat beyond the 
thresholds permitted under 310 CMR 10.54(4)(a)5, 10.56(4)(a)4, 10.57(4)(a)3, and 10.58(4)(d)1. For 
such alterations, they may be permitted only if there will be no adverse effects on wildlife habitat. 
Adverse effects on wildlife habitat mean the alteration of any habitat characteristic listed in 310 CMR 
10.60(2). The only inland resource area potentially to be affected by the SSX project would be riverfront 
area at the Readville — Yard 2 layover facility location. 


The wildlife habitat characteristics listed CMR 10.60 (2) for riverfront area states the topography, soil 
structure, plant community composition and structure, and hydrologic regime can provide important 
wildlife habitat functions including: 


e “Food, shelter, overwintering and breeding areas for wildlife, including turtle nesting areas, 
nesting sites for birds which typically reuse specific nesting sites, cavity trees, and isolated 
depressions that function as vernal pools.” 

e “Migratory areas along the riparian corridor including the movement of wildlife unimpeded by 
barriers within the riverfront area.” 


From the initial inspection of riverfront area at the Readville — Yard 2 layover facility site and a review of 
aerial pictures of the site, the riverfront area at the potential project footprint is partially comprised of 
non-vegetated soils used for track access and storage, and bounded by a chain-link fence at the edge of 
the tree line. The regular human use of the area reduces the wildlife use, and the fence affects the 
mobility/migratory access of wildlife to and through the potential impact area. The potential impacts are 
not likely to affect the important wildlife functions in 310 CMR 10.60(2), such as food, shelter, 
overwintering and breeding areas, nesting for birds, or depressions that function as vernal pools, or 
migratory patterns along the riparian corridor. Although not observed, one potential function of the 
gravel/sandy soils could be for turtle nesting. Turtles often use embankments along roadways and 
railroads when in close proximity to water bodies or watercourses. However, at the potential impact area, 
turtle access may be impaired by the fence and regular human uses are likely to restrict or eliminate 
nesting by turtles. 


Based upon the existing conditions and proposed impact location, it is likely that the performance 
standard for wildlife habitat would not be exceeded by the expansion of layover facilities at Readville — 
Yard 2. 


67 Massachusetts Wetlands Protection Act Regulations 310 CMR 10.01(2), June 2009. Accessed March 2014. 
http://www.mass.gov/dep/water/laws/regulati.htm#wl. 
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7. Ocean Sanctuaries 


7.1. Regulatory Context 


Ocean Sanctuaries are defined in Massachusetts by the Ocean Sanctuaries Act® and its regulations. The 
National Marine Sanctuaries Act® protects the ecology of oceans by prohibiting building structures on 
the seabed, construction or operation of offshore or floating electrical generating substations, drilling or 
removal of materials, dumping or discharge of wastes, commercial advertising and incineration of solid 
waste. 


The National Marine Sanctuaries Act federally protects areas of marine environment that are ecologically, 


culturally or esthetically significant. Each area has its own regulations depending on those activities that 
can take place within the sanctuary. 


7.2. Methodology 


Ocean Sanctuaries were identified using the Massachusetts Ocean Sanctuaries layer available from 
MORIS and the Ocean Sanctuaries Act Regulations. National Marine Sanctuaries were identified using 
the National Marine Sanctuaries layer available from MORIS. 


7.3. Existing Conditions 

7.3.1. South Station Study Area 
There are no Ocean Sanctuaries located near or within the study area. The five Massachusetts-designated 
Ocean Sanctuaries are Cape Cod, Cape Cod Bay, Cape and Islands, North Shore and South Essex Ocean. 
There is one National Marine Sanctuary located in ocean waters near Massachusetts, the Stellwagen Bank 
National Marine Sanctuary, which is located approximately 25 miles east of Boston. 

7.3.2. Widett Circle Layover Facility Study Area 
There are no Ocean Sanctuaries located near or within the study area. 

7.3.3. Beacon Park Yard Layover Facility Study Area 
There are no Ocean Sanctuaries located near or within the study area. 


7.3.4. | Readville - Yard 2 Layover Facility Study Area 


There are no Ocean Sanctuaries located near or within the study area. 


7.4. Environmental Consequences 


Since there are no ocean sanctuaries located near or within any of the proposed SSX project sites or study 
areas, no impacts to Ocean Sanctuaries will occur as a result of the proposed project. 


68 Massachusetts Ocean Sanctuaries Act M.G.L. c. 132A, §§ 12A-16F, 1970. Accessed October 2012. 
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleXIX/Chapter132a/Section13. 

® National Marine Sanctuaries Act U.S.C. Title 16 c. 32 §§ 1432, November 2000. Accessed October 2012. 
http://sanctuaries.noaa.gov/library/national/nmsa.pdf. 
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8. Figures 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Coastal Resources Technical Report has been prepared in support of the Draft Environmental Impact 
Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with the 
Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


The SSX project sites, consisting of South Station and the layover facility sites, include project elements 
within the Massachusetts Coastal Zone requiring Federal Consistency review under the Massachusetts 
Coastal Zone Management Policy Guide’ which is a component of the federally approved Massachusetts 
Coastal Program, replacing the March 2002 Massachusetts Coastal Zone Management Plan, as and filled 


"Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), “The 
Northeast Corridor Infrastructure Master Plan” (2010); “The Amtrak Vision for High-Speed Rail in the Northeast Corridor” (2010), “A Vision for 
the Northeast Corridor” (2012), the Massachusetts Department of Transportation “Rail Plan” (2010), the Massachusetts Department of 
Transportation Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning 
Organization (2007, 2011). 

> Massachusetts Executive Office of Environmental Affairs. Massachusetts Office of Coastal Zone Management Policy Guide, October 2011. 
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tidelands subject to the licensure requirements of Massachusetts General Law (M.G.L.) Chapter 91. 
Filled tidelands located greater than 250 feet landward of existing flowed tidelands of Fort Point Channel 
or the Charles River are landlocked and exempt from licensing. Project elements within landlocked 
tidelands would be subject to Public Benefit Review under 2007 Massachusetts Acts Chapter 168, 
Section 8. 


The following is an assessment of review and approval requirements for the SSX project by the 
Massachusetts Office of Coastal Zone Management (CZM) for Federal Consistency, the Massachusetts 
Department of Environmental Protection (MassDEP) for licensing under Chapter 91, and the Secretary of 
Energy and Environmental Affairs for a Public Benefit Determination: 


The No Build Alternative would not require Federal Consistency review, any new Chapter 91 
License, or a Public Benefit Determination. 


Alternative 1 — Transportation Improvements Only would require a Federal Consistency review 
for the improvements at South Station and a new nonwater-dependent infrastructure license for 
the construction of tracks, platforms and a new headhouse fronting on Dorchester Avenue. This 
alternative would meet applicable regulatory requirements for nonwater-dependent structures as 
outlined in the Chapter 91 regulations at 310 CMR 9.55. Of note is the exemption for nonwater- 
dependent infrastructure facilities from the regulatory standards at 310 CMR 9.51 (Conservation 
of Capacity for Water-Dependent Use), 310 CMR 9.52 (Utilization of Shoreline for Water- 
Dependent Purposes), and 310 CMR 9.53 (Activation of Commonwealth Tidelands for Public 
Use). 


Alternative 2 — Joint/Private Development Minimum Build would require Federal Consistency 
review, a new nonwater-dependent infrastructure license for the transportation elements, and one 
or more nonwater-dependent use licenses for the joint/private development components. Project 
elements on landlocked tidelands would require a Public Benefit Determination. 


o The infrastructure component would meet applicable regulatory requirements for 
nonwater-dependent structures as outlined in the Chapter 91 regulations at 310 CMR 
9.55. As previously cited, as a nonwater-dependent infrastructure facility, the terminal 
expansion would be exempt from certain performance standards of Chapter 91. 

o The joint/private development components would meet all applicable regulatory 
standards for open space, building height and setback. 

o The ground floor of the private development buildings within licensing jurisdiction 
would need to be dedicated as facilities of public accommodation.* 


Alternative 3 — Joint/Private Development Maximum Build would require a Federal Consistency 
review, a new nonwater-dependent infrastructure license for the transportation elements, and one 
or more nonwater-dependent use licenses for the joint/private development components. This 
alternative would require certain regulatory substitutions to comply with the building height, 
setback requirements and the water-dependent use zone, and potentially open space restrictions 
and could only be licensed under the provisions of an approved Municipal Harbor Plan. Project 
elements on landlocked tidelands would require a Public Benefit Determination. 


The Widett Circle layover facility site is located in the Massachusetts Coastal Zone and would 
require Federal Consistency review. 


3 Massachusetts Department of Environmental Protection. Waterways Regulations (310 CMR 9.02) June 2009. Accessed October, 2012. 
http://www.mass.gov/dep/service/regulations/3 10cmr09.pdf. 
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e The Widett Circle and Beacon Park Yard layover facility sites contain filled landlocked tidelands 
which are exempt from licensing under Chapter 91 but would require a Public Benefit 
Determination under 2007 Massachusetts Acts, Chapter 186, Section 8. 


e The Readville — Yard 2 layover facility site is not located within the Massachusetts Coastal Zone 
and would not require a Federal Consistency review, nor does the site contain filled or flowed 
tidelands subject to Chapter 91 or the Public Benefit Requirements of 2007 Massachusetts Acts 
Chapter 168, Section 8. 


3. Regulatory Context 


3.1. Introduction 


This section describes the project’s jurisdiction under the Massachusetts Coastal Zone regulations and 
M.G.L. Chapter 91 — Waterways (Chapter 91). 


The SSX project sites and study areas include the South Station site and three layover facility sites, 
consisting of Widett Circle, Beacon Park Yard, and Readville-Yard 2 (Figure 1). The Widett Circle site 
(Figure 2) is located approximately 0.9 track-miles south of South Station, the Beacon Park Yard site 
(Figure 3) is located approximately 3.8 track-miles west of South Station, and the Readville-Yard 2 site 
(Figure 4) is located approximately 8.8 track-miles south of South Station. 


Table | identifies the coastal regulatory jurisdiction applicable to South Station and the layover facility 
sites. 


Table 1—Coastal Jurisdiction of SSX Project Sites 


Project Element Coastal Zone Chapter 91 Public Benen 
Determination 
South Station Yes Yes? Yes? 
Widett Circle Yes N/A Yes? 
Beacon Park Yard N/A N/A Yes? 
Readville — Yard 2 N/A N/A N/A 


a Construction on filled tidelands located within 250 feet of the high water mark of flowed tidelands (i.e. Fort Point Channel) are subject to 
Chapter 91. 

b Filled tidelands located greater than 250 feet from the high water mark of flowed tidelands are “landlocked” and not subject to Chapter 91. 
Construction on landlocked tidelands requires a Public Benefit Determination. 


The South Station site and the Widett Circle and Beacon Park Yard sites are shown in Figure 5 and Figure 
6 in the context of the historic shoreline and the Massachusetts Coastal Zone. Each of these geographic 
areas contains filled tidelands formerly subject to daily tidal flooding and is therefore potentially subject 
to M.G.L. Chapter 91 and the Massachusetts waterways regulations at 310 CMR 9.00. 


The Readville — Yard 2 site (Figure 4) does not contain filled tidelands and is not located within the 
geographic areas subject to Chapter 91 jurisdiction. The South Station site and the Widett Circle site are 
located within the Massachusetts Coastal Zone and are potentially subject to Federal Consistency review 
under the provisions of the CZM Plan. Neither the Beacon Park Yard site nor and the Readville-Yard 2 
site are located within the Massachusetts Coastal Zone. Demonstration of consistency with the CZM 
Polices is included in Chapter 7 of this Technical Report. 
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3.2. Massachusetts Coastal Zone Management Federal Consistency 
Review 


The South Station site and the Widett Circle layover facility site are located within the Massachusetts 
Coastal Zone established pursuant to the Federal CZM Act of 1972 and administered by the CZM under 
M.G.L. Chapter 21A, Sections 2 and 4A and the 301 CMR 21.00 (as revised). The Coastal Zone 
boundary is shown in 


Figure 5. The current regulatory and programmatic policies regarding the Massachusetts Coastal Zone 
were published by CZM in October 2011.4 No part of the SSX project is located within any Designated 
Port Area established pursuant to 301 CMR 21.00 or 301 CMR 25.00. 


The purpose of the Massachusetts Coastal Zone Management Act is to ensure that federal activities or 
development projects, or projects requiring federal licenses or permits located in or likely to affect the 
Massachusetts Coastal Zone, are consistent with established state and federal policies intended to protect 
the state’s limited coastal resources and preserve these areas for water-dependent uses. 


The coastal zone regulations list federal activities, licenses and permits which routinely require Federal 
Consistency Certification. The SSX project potentially requires consistency review because of the 
likelihood for federal funding through the FRA; however, the project does not include an activity listed as 
routinely requiring Consistency Certification. The regulations at 301 CMR 20.00 establish CZM’s 
discretionary authority to require formal consistency review for any project requiring federal action, 
license or permit. Therefore, the project’s Federal Consistency requirements must be determined in 
consultation with CZM. 


Projects requiring Federal Consistency Certification must demonstrate that they comply with the 
applicable regulatory policies and management principles established by the regulations at 301 CMR 
20.00. These planning policies and management principles address potential impacts to the following: 


Water Quality 

Habitat 

Protected Areas 

Coastal Hazards 

Port and Harbor Infrastructure 
Public Access 

Energy 

Ocean Resources 

Growth Management 


Consistency with these policies and principles is required for projects requiring formal consistency 
certification or for projects requiring a new or amended Chapter 91 waterways license under the 
provisions of the Waterways Regulations at 310 CMR 9.54. Projects exempt from formal Consistency 
Certification but requiring a Chapter 91 license undergo an informal interagency consistency review. 


4 Massachusetts Executive Office of Energy and Environmental Affairs. Massachusetts Office of Coastal Zone Management Policy Guide, 
October 2011. 
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3.3. Massachusetts General Law Chapter 91 


M.G.L. Chapter 91 and its implementing regulations (310 CMR 9.00) require a state-issued license, 
permit, license amendment or other approval for any construction, placement, excavation, addition, 
improvement, maintenance, repair, replacement reconstruction, demolition or removal of any fill or 
structures located within filled or flowed tidelands or any change in use of such fill or structures not 
previously authorized. 


The statutory authority to issue waterways licenses has been delegated to various legislatively established 
commissions and agencies since the late 1800s. These include: 


Massachusetts Harbor and Land Commission 

Port of Boston Commission 

Massachusetts Commission on Public Lands 

Massachusetts Department of Public Works 

Massachusetts Department of Environmental Protection (formerly Department of Environmental 
Quality Engineering) 


MassDEP is the current regulatory authority with the responsibility and authority to issue waterways 
licenses under Chapter 91 and to administer previously issued licenses issued by predecessor agencies and 
commissions. 


The Waterways Regulations at 310 CMR 9.04(1) establish Chapter 91 jurisdiction over the following 
“public trust lands” and require licensing or permitting by MassDEP pursuant to 310 CMR 9.05, 
including: 


1. All waterways, including all flowed tidelands and all submerged lands lying below the high water 
of Great Ponds, certain named major rivers and non-tidal rivers and streams for which public 
funds have been expended for stream clearance, channel improvement or any form of flood 
control, either upstream of downstream...; and 


2. All filled tidelands, except landlocked tidelands, and all filled lands lying below the natural high 
water mark of Great Ponds. 


3.4. Municipal Harbor Planning 


A Municipal Harbor Plan (MHP) is a voluntary process by which municipalities may obtain approval 
from the Secretary of EEA to modify certain licensing standards established under the Waterways 
Regulations at 310 CMR 9.00 in a manner consistent with local planning objectives and local and 
regional circumstances. MHPs are prepared pursuant to M.G.L. Chapter 21A, Sections 2 and 4A and the 
CZM Regulations at 301 CMR 23.00. 


The Waterways Regulations at 310 CMR 9.34(2) require projects located within an area covered by a 
MHP to conform to the provisions of said plan to the degree applicable under the plan approval. The 
South Station site is located within the Fort Point Downtown Waterfront Municipal Harbor Planning 
Area, for which Phase 1 and Phase 2 MHPs have been approved. 


Phase | of the Municipal Harbor Plan established the planning area boundaries and outlined basic 
planning principles for the planning area. Phase 2 required the City of Boston to complete a master 
planning effort for Fort Point Channel area south of Summer Street prior to completion of a Phase 3 Plan 
seeking modifications to any Chapter 91 baseline requirements. The only specific requirement included 
within Phase 2 was dedication of a minimum of 25% of the ground floor space to Special Public 
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Destination Facilities. The Phase 2 approval decision anticipates the preparation of a Phase 3 MHP 
focusing on the South Station expansion and reuse of the existing USPS facility. 


None of the layover sites are located within a Municipal Harbor Planning area. 


In 2014, the City of Boston initiated a master planning process for the South Station/USPS area, which is 
located within the Fort Point Downtown Waterfront Municipal Harbor Planning Area. BRA’s goals for 
the Master Plan are to coordinate major public and private planning and development, and prepare a 
comprehensive, long-range plan for land use, multi-modal transportation, urban design and the public 
realm. Through the master planning process, BRA will propose development guidelines to advance an 
amendment to the Fort Point Downtown Phase 2 MHP, as well as provide zoning recommendations for 
the South Station site. 


MassDOT is committed to work with the BRA, the City’s Municipal Harbor Planning Committee and 
CZM, as well as the general community to prepare this plan. 


3.5. Public Benefit Determination 


The SSX project is subject to the jurisdiction of the 2007 statute, “An Act Relative to Licensing 
Requirements for Certain Tidelands” (2007 Massachusetts Acts Chapter 168, Section 8) (the “Act’) 
because portions of the project sites are located on landlocked tidelands as defined by the referenced 
statute and the Waterways Regulations at 310 CMR 9.02. Landlocked tidelands located within the SSX 
project sites include the Widett Circle and Beacon Park Yard layover facility sites and the potential 
joint/private development at the South Station site, to the extent that such development is located on air- 
rights above the planned South Station transportation improvements. 


The SSX project exceeds EIR review thresholds, as defined in 301 CMR 11.03, and, therefore, requires a 
Public Benefit Determination in accordance with the regulations at 301 CMR 13.00. The Act requires the 
Secretary to consider the following when making a Public Benefit Determination: 


Purpose and effect of the development; 

The impact on abutters and the surrounding community; 

Enhancement of the property; 

Benefits to the public trust rights in tidelands or other associated rights; 
Community activities on the development site; 

Environmental protection and preservation; 

Public health and safety; 

General welfare. 


In weighing the adequacy of the proposed public benefit, the Secretary is required to place particular 
emphasis on the benefit to the public trust rights in tidelands. The Secretary is further instructed by the 
Act to consider the differences between tidelands, landlocked tidelands, and great ponds when assessing 
the public benefit and shall consider the practical impact of the public benefit on development. A Public 
Benefit Review and Determination is included in DEIR as Chapter 7. 


4. Methodology 


This section describes the methodology that was used to determine the geographic extent of Chapter 91 
jurisdiction at the 49-acre South Station site and the layover facility sites. Additionally, it defines the 
critical constraints to the planned transportation improvements and joint/private development at the South 
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Station site, as established by Chapter 91 and the CZM Plan. This methodology was based upon 
consultation with MassDEP, in accordance with the Waterways regulations, 310 CMR 9.00, and as 
recommended by the Secretary in the Certificate on the ENF. 


5. 


Reviewed readily available historic, maps, charts and surveys to document the history of filling at 
the project sites; 

Met with MassDEP’s Waterways Program to confirm Chapter 91 licensing requirements 
associated with the SSX project; 

Reviewed selected acts and resolves of the Massachusetts General Court pertaining to the filling 
and development of Fort Point Channel; 

Reviewed City of Boston planning documents related to the Fort Point Downtown Waterfront 
MHP (Phase 1 and Phase 2) and the planned Boston Downtown Waterfront MHP and assessment 
of potential development or licensing constraints presented therein; 

Coordinated with the Boston Redevelopment Authority (BRA) on the MHP Planning process for 
the South Station area; 

Prepared MassGIS-based draft Chapter 91/CZM jurisdictional plans depicting: 

o Historic mean high and historic mean low water marks based on best available sources 
(presumed to be MassDEP); 

o Historic plan overlay plans using project base maps and selected historic plans, charts and 
surveys; 

o Location and extent of licensed fill and structures depicted on history waterways licenses; 

o Location and extent of filled tidelands subject to licensing and landlocked filled tidelands 
exempt from licensing at the project site; 

o Building height setbacks, open space and public access requirements based on existing 
Chapter 91 regulations; 

o Building height setbacks, open space and public access requirements based on potential 
off-sets and substitutions contained in the anticipated Fort Point Downtown Waterfront 
MHP Phase 3; and 

o Massachusetts Coastal Zone boundary. 

Identified proposed activities within filled tidelands subject to licensing under Chapter 91 under 
310 CMR 9.00; 

Identified proposed activities within landlocked tidelands subject to Public Benefit Review under 
301 CMR 13.00; 

Identified MEPA review thresholds exceeded by the project; 

Identified potential impacts to the public rights in tidelands; 

Identified potential measures to avoid, minimize or mitigate potential impacts to the public rights 
in filled tidelands; and 

Documented the project’s compliance with the following regulations, as applicable, for each 
element of the project: 

o M.G.L. Chapter 91 within the context of existing regulations and, if available, the 
anticipated Fort Point Downtown Waterfront MHP; 

o CZM Plan, Federal Consistency review procedures as stipulated by 301 CMR 21.00 
including a narrative summary of the project’s compliance with all applicable CZM 
regulatory policies and management principles contained therein; and 

o Massachusetts Public Benefit Review Regulations established by 301 CMR 13.00. 


Existing Conditions 


This section provides an analysis of the Chapter 91 jurisdiction governing the project elements located 
within filled tidelands or within the Massachusetts Coastal Zone. The analysis considers historic 
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shorelines in the project area, prior licensing and current statutory and regulatory requirements and 
published guidelines. 


5.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, Fort Point Channel, and 
the South Boston Waterfront/Innovation District. The site includes the following: South Station 
Rail/Transit Terminal and South Station Bus Terminal; and the USPS General Mail Facility/South Postal 
Annex site of approximately 14 acres, including that portion of Dorchester Avenue fronting the site and 
running parallel to Fort Point Channel. The USPS owns in fee that portion of Dorchester Avenue that 
extends from the southern line of Summer Street to a line on the southern shore of Fort Point Channel 
adjacent to the Gillette property. Of the remaining area, approximately 14 acres consist primarily of track, 
the one-acre Rolling Bridge Park, and adjacent Harborwalk and a portion of Fort Point Channel located at 
the southern end of the site. The South Station site extends to include the historic headhouse to the north, 
located at the intersection of Atlantic Avenue and Summer Street. The site extends along a portion of the 
NEC Main Line to the west, extending past Cove Interlocking. The site extends along a portion of the 
MBTA’s Fairmount Line/Old Colony Railroad to the south, extending just past Broad Interlocking. 


The historic shoreline in Fort Point Channel area has been reviewed in detail by the Massachusetts EEA 
Massachusetts Chapter 91 Mapping Project.’ According to the Massachusetts Chapter 91 Mapping 
Project Report, a portion of the South Station site (including the existing USPS property, South Station, 
MassDOT Vent Building #1 and Dorchester Avenue) are seaward of Boston’s original shoreline and 
include filled tidelands. This analysis selected four maps to define the historic high and low water marks 
of Fort Point Channel and the former South Bay. 


Figure 5 shows the compiled historic high and historic low water marks in the vicinity of the South 
Station site and the Widett Circle layover facility site. Figure 7 through Figure 10 depict the South 
Station site and the Widett Circle layover facility site in the context of these maps as follows: 


e John Hills, circa 1770: Untitled and undated map of Boston Harbor (Figure 7). 

e USS. Coast Survey, 1846-1847: Boston Harbor City of Boston. Reg. No. 229 (Figure 8). 

e ES. Chesborough, City of Boston Engineer, 1852: Map of Boston Harbor Showing 
Commissioner’s Lines, Wharves, Etc. (Figure 9). 

e USS. Coast Survey, 1860: Comparative Map of Boston Harbor (Figure 10). 


5.1.1. Chapter 91 Jurisdiction 


The Dorchester Avenue extension, which separates Fort Point Channel from the existing USPS facility, is 
owned in fee by the USPS, a quasi-public agency, but the roadway is not open to the public for vehicular 
or pedestrian use at large. Unrestricted pedestrian and vehicular access along Dorchester Avenue through 
the South Station site is limited to an approximately 400 linear feet of roadway to provide access to the 
USPS customer service entrance and via a 200 linear foot MBTA easement to provide access to South 
Station. Accordingly, this section of Dorchester Avenue does not meet the definition of a public way in 
the Waterways Regulations and does not by itself create landlocked tidelands. 


> Massachusetts Executive Office of Environmental Affairs, Office of Coastal Zone Management. Massachusetts Chapter 91 Mapping Project, 
2006. 
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Section 85 of Chapter 235 of the 2000 Acts of Massachusetts General Court created a special exception 
under Chapter 91 to facilitate redevelopment on air-rights above intermodal transportation facilities 
located on landlocked tidelands, but for the abandonment of an historic public way. This statute states: 


“Notwithstanding any provision of chapter 91 of the General Laws or any other general or special 
law, rule or regulation to the contrary, no waterways license pursuant to said chapter 91 shall be 
required for the construction of any structure on air rights, including necessary supports and 
foundations incidental thereto, adjacent to or over an intermodal transportation center, constructed 
on filled tidelands, which are more than 250 feet from the high water mark and any portion of such 
filled tidelands are separated from any flowed tidelands by a public way in existence at any time 
which was subsequently discontinued or abandoned and which way was used for the operations of 
any instrumentality of the United States, including any independent agency, establishment or 
department of any branch of government thereof. The chief planning agency in the city or town in 
which such intermodal transportation center is located and the regional transit authority shall work 
cooperatively to promote public access to flowed tidelands over and through any such intermodal 
transportation center.” 


While the statute does not specifically identify South Station as the focus of the Massachusetts 
Legislature’s intent, the site meets the specific geographic criteria. Therefore, Dorchester Avenue is 
determined to be a public way for the purposes of waterways licensing projects to be built on air-rights 
located over an intermodal transportation facility and separated by a public way in existence at any time 
and later discontinued and used for operations by any instrumentality of the U.S. Government. This 
statute creates landlocked tidelands — for potential joint/private development — at a point 250 feet 
landward of the existing mean high water of Fort Point Channel. 


Based on current City of Boston Tax Assessor records, nearly all filled tidelands in the South Station site 
(including South Station, the USPS facility, MassDOT Vent Building #1 and the Dorchester Avenue 
extension) are held by the Commonwealth or a quasi-public agency or authority for the benefit of the 
public and therefore meet the regulatory definition of Commonwealth Tidelands. The exception to this 
definition is for a portion of the 245 Summer Street parcel, located immediately adjacent to South Station 
(but outside the South Station Expansion project site boundary), which lies between the historic mean 
high water and historic mean low water marks. The filled land located seaward of the historic low water 
mark at 245 Summer Street is regulated as Commonwealth Tidelands. The filled land located landward 
of the historic low water mark at 245 Summer Street is regulated as filled Private Tidelands. 


As described in Section 8.2, Alternative 1 would be reviewed as a nonwater-dependent infrastructure 
project and would not be subject to the numeric land use standards under Chapter 91. Approximately 14 
of the South Station site’s 49 acres are located within 250 feet of the high water mark of Fort Point 
Channel. As part of Alternative 2 and Alternative 3, these 14 acres would therefore be subject to detailed 
review under Chapter 91 for land use, open space, building heights, and setback restrictions. This 
jurisdictional area is described in detail in Section 6. 


5.1.2. Prior Waterways Licensing 
This section describes the prior waterways licensing for the South Station site based on licensing 
databases maintained by MassDEP and reflected in records maintained at the Suffolk County Registry of 


Deeds. The approximate license areas described herein are shown in Figures 11 through 13. 


The South Station site and immediate area were initially built-out beginning in the early part of the 
19" century with the construction of wharves and piers along the western shoreline of Fort Point Channel. 
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This development continued incrementally until the end of the 19 century, when the City of Boston 
constructed a seawall (License 2041) at the edge of the existing channel and South Station was built by 
the Boston Terminal Company (License 2040). Numerous waterways licenses were issued authorizing 
work in Fort Point Channel prior to the construction of the seawall and South Station. These historic 
licenses issued by the Massachusetts Harbor and Land Commission are listed in Table 2. 


Table 2—South Station Site and Fort Point Channel: Historic/Superseded Waterways Licenses 
issued by the Massachusetts Harbor and Land Commission 


License _ Year [Licensee Authorized Work 
Unknown | 1878 |City of Boston Rebuild Washington Street Bridge. 
644 1881 oe Extend Francis Wharf into Fort Point Channel, short of 
Francis’ Wharf : 
Massachusetts Harbor Line. 
635 1882 |. Widen draw opening, drive and remove piles for Mt. 
pay Ot Boston Washington Aes Bridge. : 
651 1882 ae Extend Francis’ Wharf into Fort Point Channel, short of 
Francis’ Wharf é 
Massachusetts Harbor Line. 
669 1883 Howe’s Wharf Extend existing Howe’s Wharf into Fort Point Channel. 
682 1883 [Howe’s and Tirrell’s Modify existing docks and place fill in Fort Point 
Wharf Channel. 
1140 1889 New York and New Build a bulkhead and fill land at its dock on Fort Point 
England Railroad Channel. 
Company 
1267 1890 (City of Boston Reconstruct Federal Street Bridge. 
1490 1892 Jesse Tirrell Construct Extension of Tirrell’s Wharf. 
1565 1893 [Trustees of Will E. Place fill at existing Francis Wharf. 
Francis 
1572 1893 [Thomas Walsh et al. Construct Wales Wharf Improvements. 
1673 1894 |C.W. Wales Construct Improvements on Wales Wharf. 
2043 1897 |City of Boston Reconstruct Summer Street Drawbridge 
2095 1898 |City of Boston Construct Bridge, Seawall and filling at Fort Point 
Engineering Department | Channel in connection with Federal Street Bridge. 
2125 1898 |City of Boston Modify Mt. Washington Avenue Bridge. 
Engineering Department 
2172 1898 |American Telephone and) Place piles in Fort Point Channel. 
Telegraph Company 
3216 1907 |City of Boston Construct New Retractile Draw in Mt. Washington 
[Engineering Department | Avenue Bridge over Fort Point Channel. 


In 1897, licensing commenced for the construction of the Boston South Station Terminal Building and 
tracks. Two licenses were issued by the Harbor and Lands Commission to fill the remaining open water 
and flats within the footprint of South Station and Dorchester Avenue. These licenses, Nos. 2040 and 
2041, were issued to the Boston Terminal Company and the City of Boston, respectively. The placement 
of fill and construction of bridges needed to access the station was authorized in 1898 through the 
authority granted by licenses Nos. 2102 and 2003. These licenses authorized the placement of fill and/or 
structures within or above the waters of Fort Point Channel. Consistent with the format of licenses issued 
in the late 1800s, no additional rights or obligations were specifically conveyed or established by the 
licenses, with the exception of compensation paid to the Commonwealth for the displacement of tidewater 
pursuant to the license. 
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Several waterways licenses were issued between 1947 and 1973 to authorize the installation of utility 
lines in, over and under the waters of Fort Point Channel in close proximity to the South Station site. 
These licenses, listed in Table 3, were issued by the Port of Boston Commission (Port of Boston) or the 
Massachusetts Department of Public Works (DPW). The status of the improvements authorized by these 


Table 3—Waterways Licenses Authorizing Utility Structures in the Waters of Fort Point Channel 
License Year Licensee Issuing Authority Authorized Work 


25 1947 | New England Port of Boston Operate and maintain submarine 
Telephone and cables. 
Telegraph Company 


New England Lay and maintain submarine cables. 
Telephone and 
Telegraph Company 
Construct Bridge Alterations and 
Reconstruct Dorchester Avenue. 
1948 Lay and maintain submarine cables. 
Telegraph Company 
1961 | Boston Edison Install sleeves and pipeline over 
Company Fort Point Channel. 


Boston Edison MassDPW Install ground bed consisting of six 
Company nodes in Fort Point Channel and 
pipe on existing seawall. 


licenses is not presently known. Each license granted the licensee rights to construct operate and 
maintain utilities in, under, or over the waters of Fort Point Channel. Table 4 provides a list of these four 
licenses issued for the original construction of Dorchester Avenue, the South Station headhouse, and the 
adjacent vehicular and railroad bridges to the south. 


In the 1930s, the eastern end of the South Station Terminal was demolished and the existing USPS 
building was constructed. At that time, a new license was not required for construction of buildings 
located on existing licensed fill, such as that within the South Station site. As a result, the existing 
transportation uses remain authorized by Waterways License 2040 issued to the Boston Terminal 
Company, and portions of Dorchester Avenue remain authorized by Waterways License 2041 issued to 
the City of Boston and transferred with land ownership to the USPS. 


Table 4—South Station Site Original Headhouse and Track Construction Chapter 91 Licenses 


License Year _ Licensee Issuing Authority Authorized Work 
2040 1897 | Boston Terminal Harbor and Land __| Fill waters on Fort Point Channel at 
Company Commission the foot of Summer Street. 
2041 1897 | City of Boston Harbor and Land __| Construct seawall on pier head line, 
Commission place fill between wharves and 
Summer Street Extension. 
2102 1898 | City of Boston Harbor and Land __| Construct a seawall on the northerly 
Commission pier line of Fort Point Channel from 


the northerly line of Broadway to 
westerly line of Dorchester Avenue. 


2103 1898 | Old Colony Railroad Harbor and Land __| Construct railroad bridges over Fort 
Co., Boston and Commission Point Channel 
Providence Railroad 
Corp. 
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The next licenses bearing on the project site were not issued until 1996 and 1997 during the planning for 
the MassDOT Central Artery / Tunnel Project. These licenses, provided in Table 5, include special 
conditions which require the licensee to meet all commitments made in the 1990 Final Supplemental EIR 
in the vicinity of Fort Point Channel.° 


Construction of the MassDOT Vent Building #1, redevelopment of the immediately surrounding area, and 
modifications to Dorchester Avenue were authorized by two separate licenses. The vent building 
foundation and realignment of the Dorchester Avenue Bridge were authorized by License 6544, issued to 
the Massachusetts Highway Department on June 6, 1997; and the above ground structure was authorized 
by License 7733, issued to the Massachusetts Highway Department on July 30, 1997. Surface restoration 
in the vicinity of Fort Point Channel was authorized by License 10048, issued to the Massachusetts 
Highway Department on August 24, 2004. 


Table 5—Central Artery / Tunnel Project Chapter 91 Licenses for the South Station Site 


License Year Licensee see s Authorized Work 
5518 1996 | Massachusetts MassDEP Initial construction in Fort Point Channel, 
Highway Department utility and bridge work. Alterations to 
Dorchester Avenue and railroad bridges. 
6544 1997 | Massachusetts MassDEP Construct and maintain tunnel, permanent 
Highway Department configuration of Dorchester Avenue and 
Dorchester Avenue Branch Railroad 
Bridges and associated utilities and 
temporary structures in Fort Point 
Channel. 
7733 1997 | Massachusetts MassDEP Construct permanent surface 
Highway Department improvements and above-ground 
structures at MassDOT Vent Building #1. 


5.2. Layover Facility Sites 


The following three layover sites in Boston have been recommended for further evaluation in the 
environmental review phase of the project: 


e Widett Circle 
e Beacon Park Yard 
e Readville-Yard 2 


The following sections describe the regulatory status of each. 
5.2.1. Widett Circle 
The Widett Circle site, totaling approximately 29.4 acres, is industrial zoned and located in South Boston 


along the MBTA’s Fairmount Line, approximately one track-mile from South Station. It is comprised of 
two parcels, primarily in private ownership: Cold Storage and Widett Circle. 


® Massachusetts Department of Public Works. Central Artery (I-93)/Tunnel (I-90) Project Final Supplemental Environmental Impact Report, 
EOEA# 4325. November 1990. 
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Widett Circle is located in the Massachusetts Coastal Zone and is subject to Federal Consistency review. 
Furthermore, Widett Circle contains a small area of filled tidelands, as shown in Figure 5, however these 
tidelands are located greater than 250 feet from existing flowed tidelands and are separated from the 
watersheet of Fort Point Channel by one or more interconnected public ways that was in existence on 
January 1, 1984.’ Therefore, any filled tidelands at Widett Circle are landlocked and not subject to 
Chapter 91 licensing pursuant to Chapter 368 of the Acts of 2007 and 310 CMR 9.00. Pursuant to this 
statute, the construction of a layover facility at this site would require a Public Benefit Determination. No 
historic licensing data exist for this site. 


5.2.2. Beacon Park Yard 


Beacon Park Yard is located along Cambridge Street in the Allston neighborhood of Boston. The 
approximate 30-acre site is located on the MBTA Framingham/Worcester Line approximately 
3.8 track-miles from South Station. It is an industrial-zoned site located between the Massachusetts 
Turnpike Interstate Route 90 (I-90) Allston Toll Plaza and the MBTA Framingham/Worcester Line. The 
site has served for many years as a major freight rail yard and intermodal terminal in Boston for CSX 
Transportation, Inc. (CSXT). The freight and most of CSXT intermodal services relocated to central 
Massachusetts in 2013. 


The Beacon Park Yard site (Figure 3) is located along the Charles River and includes filled tidelands. To 
date, neither the MassDEP nor the Chapter 91 Mapping Project has defined a historic low water mark in 
the Charles River in the vicinity of the site. The Chapter 91 Mapping Project defined the historic high 
water mark in the vicinity of this layover site using an 1894 park planning map. 


Figure 6 shows the historic shoreline in the vicinity of the Beacon Park Yard site. Figure 12 shows the 
historic high mark and the existing (2012) shoreline in the context of the historic map titled “Metropolitan 
Parks Commission and the State Board of Health, 1894: Plan of Charles River from Waltham to Boston 
Harbor.” 


As shown in Figure 12, Beacon Park Yard contains a small area of filled tidelands; these filled tidelands, 
however, are located greater than 250 feet from existing flowed tidelands and are separated from the 
watersheet of Boston Harbor by one or more interconnected public ways that were in existence on 
January 1, 1984. Any filled tidelands at Beacon Park Yard are landlocked and not subject to Chapter 91 
licensing. Pursuant to Chapter 368 of the Acts of 2007, work within filled tidelands requires a Public 
Benefit Determination. No historic licensing data exist for this site. Beacon Park Yard is located outside 
of the Massachusetts Coastal Zone and therefore not subject to Federal Consistency review under the 
CZM Plan. 


5.2.3. Readville — Yard 2 


The MBTA’s Readville - Yard 2 is located in the Readville section of Hyde Park in Boston in the 
northeast quadrant of the intersection of the NEC and the MBTA Fairmount Line, approximately 
8.8 track-miles south of South Station. Readville - Yard 2 is a maintenance repair facility and the largest 
layover yard used by the MBTA for its south side service. The MBTA currently uses Readville — Yard 2 
for mid-day layover storage of 10 trainsets* of variable lengths. 


7 Massachusetts Department of Environmental Protection. Waterways Regulations (310 CMR 9.02). June 2009. Accessed October, 2012. 
http://www.mass.gov/dep/service/regulations/3 10cmr09.pdf. 
8 A trainset is used to describe the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 
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The Readville - Yard 2 site is located adjacent to the Neponset River and approximately 8.6 miles 
upstream from its discharge into Boston Harbor. The river has a long history of modifications by the 
construction of dams dating to the mid-1600s. Presently, the Readville section of the Neponset River is 
separated from flowed tidelands of Boston Harbor by the Baker Chocolate Factory and the Tileston and 
Hollingsworth dams both built in the 1960s. Based on the presence of these dams, the river does not meet 
the regulatory criteria for flowed tidelands. Accordingly, the Neponset River adjacent to site is regulated 
as a non-tidal river or stream under 310 CMR 9.04(1)(e). Therefore the site does not contain any filled 
tidelands subject to the licensing requirements of Chapter 91. No work is proposed below the high water 
mark of the river and no Chapter 91 approval would be required. Readville — Yard 2 is located outside of 
the Massachusetts Coastal Zone and not subject to Federal Consistency review. 


6. Potential Impacts to Filled Tidelands 


This section addresses potential impacts to filled tidelands subject to Chapter 91 resulting from the project 
at South Station and its immediate vicinity. There are no jurisdictional filled tidelands at any of the three 
layover facility sites and therefore no impacts at those sites. Similarly, the No Build Alternative would 
not include any new construction or change in use triggering a new license and therefore would not result 
in any new impacts to filled tidelands. 


Section 8 describes how each alternative at the South Station site would comply with Chapter 91. 


M.G.L. Chapter 91 is the modern codification of centuries of Massachusetts law dating to the Colonial 
Ordinances of 1641 - 1647 which reserve for the public certain rights to access the shoreline for lawful 
purposes. This statutory construct is unique to Massachusetts and attempts to balance public rights to 
access the waterfront for traditional purposes of fishing, fowling and navigation with private ownership of 
formerly flowed tidelands. These rights are preserved through the administration of the Massachusetts 
Waterways Licensing Program under the authority granted by the regulations at 310 CMR 9.00. 


The purposes of the Massachusetts Waterways Regulations are to: 


e Protect and promote the public’s interest in tidelands, Great Ponds, and non-tidal rivers and 
streams in accordance with the public trust doctrine, as established by common law and codified 
in the Colonial Ordinances of 1641-47 and subsequent statutes and case law of Massachusetts; 

e Preserve and protect the rights of tidelands of the inhabitants of the Commonwealth by ensuring 
that the tidelands are utilized only for water-dependent uses or otherwise serve a proper public 
purpose; 

e Protect the public health, safety and general welfare as it may be affected by any project in 
tidelands, great ponds and non-tidal rivers and streams; and 

e Foster the rights of the people to clean air and water, freedom from excessive and unnecessary 
noise, and the natural scenic historic and esthetic qualities of the environment under Article 
XCVII of the Massachusetts Constitution. 


This section reviews the joint/private potential to impact the public’s use of filled and flowed tidelands for 
water-dependent uses in the context of the purpose of the Waterways Regulations. Section 8 of this 
Technical Report provides a summary of each alternative’s compliance with applicable provisions of the 
regulations. 


None of the three layover facility sites contain jurisdictional filled tidelands. Filled tidelands at the 
Widett Circle and Beacon Park Yard sites are located greater than 250 feet from flowed tidelands and the 
filled tidelands are separated from flowed tidelands by one or more intervening interconnected public 
ways. Accordingly, these filled tidelands are landlocked and not subject to the licensure requirements of 
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the Chapter 91. Readville — Yard 2 does not contain any filled or flowed tidelands and is not subject to 
Chapter 91. 


6.1. No Build Alternative 
6.1.1. Summary 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared (Figure 13). With the No Build Alternative, South Station, including the headhouse and track 
operations, and the USPS General Mail Facility, would remain as they currently exist. The majority of 
Dorchester Avenue at the site would remain in private use by the USPS in support of USPS operations. 
Extending from the southern line of Summer Street, the MBTA would continue to maintain a permanent 
easement along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. 
Generally unrestricted public access would continue to be provided along Dorchester Avenue of over 
approximately 400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR_ project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces 
located above the bus terminal. 


With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Framingham/Worcester Line track 
improvements to the south of the site. The MBTA would continue to use Readville — Yard 2 to provide 
layover space for ten trainsets. 


6.1.2. Impacts 


The No Build Alternative would continue to have significant adverse impacts to the public’s use of filled 
tidelands within Dorchester Avenue and access to Fort Point Channel waterfront. Presently, there are no 
public rights to pass along a substantial portion of the project shoreline for any public purpose. The filled 
tidelands between the existing guard shacks and vehicle control points, approximately one-half mile of 
roadway and approximately five acres, are closed to public access. The only unrestricted public access 
along Dorchester Avenue is the existing 1.0-acre Rolling Bridge Park, accessible by a circuitous route 
around Cabot Cove of Fort Point Channel, approximately 400 linear feet of roadway and sidewalks 
providing access to the customer service window at the USPS facility from Summer Street and access to 
South Station via MBTA-owned easement. 


The remainder of filled tidelands at the South Station site and the three layover facility sites are entirely 
landlocked and not subject to the licensure requirements of Chapter 91. 
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6.2. Alternative 1 - Transportation Improvements Only 
6.2.1. Description 


This section addresses potential impacts to filled tidelands subject to Chapter 91 resulting from the project 
at South Station and its immediate vicinity. There are no jurisdictional filled tidelands at any of the three 
layover facility sites and therefore there are no impacts at the layover sites to analyze. 


Alternative 1 would include the previously-approved private development included in the No Build 
Alternative (Figure 14). In addition, South Station would be expanded onto the adjacent 14-acre USPS 
property. MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. 
The existing South Station Terminal would be expanded by approximately 400,000 sf, consisting of an 
expanded passenger concourse and passenger support services. Capacity improvements would include 
construction of up to seven new tracks and four platforms for a total of up to 20 tracks and 11 platforms. 
Tower | Interlockings and approach interlockings at the terminal approach would be reconstructed. With 
Alternative 1, no provision would be made for future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (adjacent sidewalks, crosswalks, and cycle 
track). Restoration also would include construction of a long-awaited extension of the Harborwalk along 
reopened Dorchester Avenue. 


6.2.2. Structural Alterations and Changes in Use 


This analysis considers the potential impacts to jurisdictional filled tidelands at the South Station site. 
These Commonwealth tidelands are located between the limit of flowed tidelands in Fort Point Channel 
(defined by mean high water) and a line drawn parallel to and 250 feet landward of mean high water. 


Alternative 1 would result in the following substantial positive impacts to the public rights in 
jurisdictional filled tidelands at the South Station site: 


e Opening approximately five acres of filled tidelands within Dorchester Avenue to public access 
that have been closed since the USPS facility was built in the 1930s and Dorchester Avenue 
discontinued by the City of Boston in 1966, providing: 

o One-half mile of newly reopened public roadway comprised of two travel lanes and on- 
street parallel parking; 

o One-half mile of the Harborwalk along Fort Point Channel waterfront; 

o One-half mile of cycle track within the Dorchester Avenue alignment; and 

o One-half mile of universally accessible sidewalk on the western side of newly reopened 
Dorchester Avenue. 

e Removal of the building presently housing the USPS General Mail Facility — a nonwater- 
dependent use - that has prevented access and use by the general public since the facility was 
built in 1954 and Dorchester Avenue discontinued in 1966; and 

e Expansion of the existing facilities of public accommodation comprised of transportation 
infrastructure and passenger services at South Station to meet existing and anticipated regional 
rail demand through the construction of the following nonwater-dependent infrastructure 
facilities: 

o Construction of new tracks, platforms, a new headhouse fronting on Dorchester Avenue 
and related pedestrian oriented and back-of-house rail facilities; and 

o Construction of approximately 400,000 sf of new buildings for nonwater-dependent use 
within filled tidelands subject to Chapter 91. 
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6.3. Alternative 2 — Joint/Private Development Minimum Build 
6.3.1. Description 


This section addresses potential impacts to filled tidelands subject to Chapter 91 resulting from the project 
at South Station and its immediate vicinity. There are no jurisdictional filled tidelands at any of the three 
layover facility sites and therefore there are no impacts at the layover sites to analyze. 


Alternative 2 would include all of the improvements included in Alternative 1, including provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design (Figure 15). Future private development with Alternative 2 could include approximately 
660,000 sf of mixed-use development consisting of residential, office, and commercial uses, including 
retail and hotel uses, with building heights ranging up a maximum of 130 feet within jurisdictional filled 
tidelands. Development could include approximately 234 parking spaces, not including public/private 
shared parking opportunities. 


6.3.2. Structural Alterations and Changes in Use 


Alternative 2 would have all of the same positive impacts to the public rights in jurisdictional filled 
tidelands as Alternative 1 related to: 


e Removal of the USPS General Mail Facility; 

e Reopening of Dorchester Avenue with the construction of new vehicular travel lanes, cycle track 
and the Harborwalk along Fort Point Channel shoreline; and 

e Construction of substantial public transportation infrastructure improvements addressing regional 
rail capacity deficiencies. 


In addition to these improvements provided by Alternative 1, Alternative 2 would provide a joint/private 
development component to be constructed, in part, within jurisdictional filled tidelands extending west of 
Dorchester Avenue at the ground level, above and adjacent to the expanded South Station. The 
joint/private development would result in the following additional positive impacts to the public use of 
filled tidelands: 


e In compliance with CMR 310 9.53(2)(b), approximately one-half acre of open space would be 
provided at the ground level contiguous with Dorchester Avenue, replacing portions of the 
existing building footprint, loading docks and other paved areas closed to public access since 
1966 with the City of Boston Discontinuance; and 

e In compliance with CMR 310 9.53(2)(c), 78,000 square feet of facilities of public 
accommodation (in addition to the 24,000 sf headhouse)would be constructed between the new 
tracks and platforms and Dorchester Avenue, resulting in activation of filled tidelands and 
construction of facilities of public accommodation at the ground level. This would comprise the 
entirely of the ground floor area, and would include lobbies. 


6.4. Alternative 3 — Joint/ Private Development Maximum Build 
6.4.1. Description 
This section addresses potential impacts to filled tidelands subject to Chapter 91 resulting from the project 


at South Station and its immediate vicinity. There are no jurisdictional filled tidelands at any of the three 
layover facility sites and therefore there are no impacts at the layover sites to analyze. 
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Alternative 3 would include all of the improvements included in Alternative 1, including provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design (Figure 16). Future private development with Alternative 3 potentially could include 
approximately 2 million square feet of mixed-use development consisting of residential, office, and 
commercial uses, including retail and hotel uses, with building heights ranging up to approximately 21 
stories. Development could include approximately 506 parking spaces, not including public/private 
shared parking opportunities. 


In Alternative 3, the maximum potential for future private development at the South Station complex 
would be limited by the FAA’s maximum building height limits, pursuant to the Terminal Instrument 
Procedures (TERPS) regulations applicable to Boston Logan International Airport. Accordingly, 
MassDOT determined that building heights would be limited to approximately 290 feet to the top of the 
mechanical space. Alternative 3 would require an amendment to the MHP, modifying applicable 
Chapter 91 regulations. 


6.4.2. Structural Alterations and Changes in Use 


Alternative 3 would have all of the same positive impacts to the public rights in jurisdictional filled 
tidelands that Alternative 2 would have. In addition, the Alternative 3 building footprint would be located 
approximately 80 feet from Fort Point Channel — 20 feet closer than the Alternative 2 building footprint. 
The new South Station headhouse footprint would be the same in Alternative 2 and Alternative 3. 


This building footprint change would result in the following additional impacts to jurisdictional filled 
tidelands: 


e Open space provided at the South Station site would decrease by approximately one-half acre to a 
total of approximately 6.6 acres when compared to the seven acres provided in Alternative 2; 

e The open space between the joint/private development and Fort Point Channel would be reduced 
in width by approximately 20 feet adjacent to the joint/private development in comparison with 
Alternative 2 to provide a greater building footprint and increase development density. The 
footprint of the planned Harborwalk extension and the Dorchester Avenue cycle track would not 
change appreciably between Alternative 2 and Alternative 3; 

e The joint/private development building massing included in Alternative 3 would have a 
maximum approximate height of 277 to 290 feet within jurisdictional filled tidelands. 

e The ground floor facilities of public accommodation provided at the ground floor of Alternative 3 
would total approximately 88,000 sf. 


7. Consistency with Massachusetts Coastal Zone Management 
Requirements 


The South Station site and the Widett Circle layover facility site are located within the Massachusetts 
Coastal Zone established pursuant to the Federal Coastal Zone Management Act of 1972 and 
administered by the CZM under M.G.L. Chapter 21A, Sections 2 and 4A and the Code of Massachusetts 
Regulations (CMR) at 301 CMR 21.00. The Coastal Zone boundary defined by 301 CMR 21.99 is shown 
in Figure 7. No part of the SSX project is located within any Designated Port Area established pursuant 
to 301 CMR 25.00. Section 3.2 of this Technical Report provides additional background on the project’s 
jurisdiction under the Massachusetts Coastal Zone Management Plan. 


Table 6 provides a list of the policies established by the CZM and identifies which are applicable to the 
project. The following sections provide an overview of each Massachusetts Coastal Zone Policy, identify 
which area is applicable to the project and describe the project’s compliance with each. 
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7.1. Water Quality Policies 
7.1.1. Water Quality Policy #1 


Ensure that point-source discharges and withdrawals in or affecting the coastal zone do not compromise 
water quality standards and protect designated uses and other interests. 


The project would not include any new untreated point source discharges. The stormwater management 
systems would be designed and constructed in accordance with all applicable state and federal effluent 
limitations and water quality controls. The project would be subject to review by the Boston Conservation 
Commission for compliance with the Massachusetts Stormwater Regulations established by 310 CMR 
10.05(6)(k) and would require coverage under the U.S. EPA National Pollutant Discharge Elimination 
System (NPDES) Construction General Permit for construction and operation of the facility. 


7.1.2. | Water Quality Policy #2 


Ensure the implementation of nonpoint source pollution controls to promote the attainment of water 
quality standards and protect designated uses and other interests. 


The project would include stormwater best management practices (BMPs) to ensure that non-point source 
pollution is minimized (see Chapter 4, Section 4.5.3 and Table 4-7). As previously stated, the project 
would meet all applicable standards through its compliance with the MassDEP Stormwater Management 
Policy and U.S. EPA NPDES Program. 


7.1.3. Water Quality Policy #3 


Ensure that subsurface waste discharges conform to applicable standards, including the siting, 
construction, and maintenance requirements for on-site wastewater disposal systems, water quality 
standards, established Total Maximum Daily Load limits, and prohibitions on facilities in high-hazard 
areas. 


This policy is not applicable to the project because it does not include any subsurface discharge of 
sanitary flows. Sanitary flows from the Build Alternatives would be discharged to existing Boston Water 
and Sewer Commission facilities and eventually conveyed to the Massachusetts Water Resources 
Authority Deer Island Treatment Facility. 
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Table 6—Massachusetts Coastal Zone Management Applicable Policies 
CZM Policy Summary Applicable 


Water Quality Policy #1 Point source discharges Y 


Water Qualify Polley #2 Nonpoint pollution controls / surface water quality 
Standards 
: : Sub-surface waste discharges and sources of air and 
Wace Quah Oley? ater pollution and protection of wetlands 
Habitat Policy # 1 Protect coastal wetland habitats 
Habitat Policy # 2 Restoration of degraded or former coastal wetlands 


: Preserve, protect and restore coastal resources or 
Protected Areas Policy # 1 ‘ P enue 
regional or statewide significance 
: Protect state and locally designated scenic rivers and 
Protected Areas Policy # 2 : aoe gn 
state classified scenic rivers in the coastal zone 
Protected Areas Policy # 3 Protection of historic properties and districts Yes 
reserve, protect, restore and enhance the beneficial 


Coastal Hazards Policy # 1 functions of natural storm damage prevention and flood 
control 


: Minimize interference with water circulation and 
Coastal Hazards Policy # 2 : 
sediment transport 
; IDo not exacerbate natural hazards and be reasonabl 
Coastal Hazards Policy # 3 : y 
safe from flooding 
: Prioritization of the use of public funds for acquisition 
Coastal Hazards Policy # 4 Ree P q N 
of hazardous coastal areas 


Y 
: 
Yes 
No 
Yes 
Aaqiiacilieire requlivenients 

No 
No 


Growth Management Policy #2 Ensure that federally funded infrastructure projects serve vxg 
developed urban areas 


Growth Management Policy #3 |Encourage redevelopment in the coastal zone 


es 
Yes 
No 
Yes 
Yes 
N 


° 


° ° 


No 
es 


cae 
Blialojo| o 
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7.2. Habitat Policies 
7.2.1. Habitat Policy #1 


Protect coastal, estuarine, and marine habitats—including salt marshes, shellfish beds, submerged 
aquatic vegetation, dunes, beaches, barrier beaches, banks, salt ponds, eelgrass beds, tidal flats, rocky 
shores, bays, sounds, and other ocean habitats—and coastal freshwater streams, ponds, and wetlands to 
preserve critical wildlife habitat and other important functions and services including nutrient and 
sediment attenuation, wave and storm damage protection, and landform movement and processes. 


The sites do not contain any salt marsh, shellfish beds, dunes, barrier beaches, salt ponds, eelgrass beds or 
ocean habitats or freshwater wetlands. The project would require an Order of Conditions under the 
Massachusetts Wetlands Protection Act for work within 100 feet of Coastal Bank and Land Subject to 
Coastal Storm Flowage at the South Station site. 


7.2.2. Habitat Policy #2 


Advance the restoration of degraded or former habitats in coastal and marine areas. 


The project complies fully with the Massachusetts DEP Stormwater Management Policy and the U.S. 
EPA NPDES Program and would not degrade water quality in any receiving water body. 


7.3. Protected Area Policies 
7.3.1. Protected Areas Policy #1 
Preserve, restore, and enhance coastal Areas of Critical Environmental Concern, which are complexes of 
natural and cultural resources of regional or statewide significance. 
This policy is not applicable because the project sites are not located within or proximate to any state- 
designated ACEC. 
7.3.2. | Protected Areas Policy #2 


Protect state designated scenic rivers in the coastal zone. 


This policy is not applicable because none of the waterways adjacent to the project sites are designated 
scenic and wild rivers. 


7.3.3. Protected Areas Policy #3 


Ensure that proposed developments in or near designated or registered historic places respect the 
preservation intent of the designation and that potential adverse effects are minimized. 


Potential adverse impacts to nearby designated or registered districts of sites would be minimized through 
consultation with the Massachusetts Historical Commission, State Historic Preservation Officer (SHPO) 
in accordance with Section 106 of the National Historic Preservation Act. The project is expected to 
require a Memorandum of Agreement with the Massachusetts Historical Commission. 
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7.4. Coastal Hazards Policies 
7.4.1. | Coastal Hazards Policy #1 


Preserve, protect, restore, and enhance the beneficial functions of storm damage prevention and flood 
control provided by natural coastal landforms, such as dunes, beaches, barrier beaches, coastal banks, 
land subject to coastal storm flowage, salt marshes, and land under the ocean. 


The project sites are located on filled land adjacent/proximate to Fort Point Channel as well as Boston 
Harbor and do not contain any natural coastal landforms that could provide substantial storm damage 
prevention or flood control. 


7.4.2. Coastal Hazards Policy #2 


Ensure that construction in water bodies and contiguous land areas will minimize interference with water 
circulation and sediment transport. Flood or erosion control projects must demonstrate no significant 
adverse effects on the project site or adjacent or downcoast areas. 


The project does not include any work within the waters of Fort Point Channel or any new point source 
discharges or in any areas of sediment transport. 


7.4.3. | Coastal Hazards Policy #3 


Ensure that state and federally funded public works projects proposed for location within the coastal zone 
will: 


1. Not exacerbate existing hazards or damage natural buffers or other natural resources. 


The project would not exacerbate any existing hazard or damage any natural buffer at the site. No 
natural buffers exist in this developed port area and no substantial hazards exist. 


2. Be reasonably safe from flood and erosion-related damage. 


At the South Station site, approximately 2.9 acres of the site overlie the 100-year floodplain, and 
approximately 18.9 acres of the site overlie the 500-year floodplain. FEMA indicates that the existing 
100-year coastal floodplain does not reach the Widett Circle layover facility site by an overland 
connection. During the 500-year storm, FEMA indicates that the Widett Circle site is subject to 
potential flooding which would affect almost the entire site. All proposed transportation 
infrastructure would be designed in accordance with applicable regulations for work in this coastal 
floodplain. In addition, construction-period erosion control measures would be implemented as part 
of the Stormwater Pollution Prevention Plan (SWPPP) in accordance with the National Pollutant 
Discharge Elimination System (NPDES) Construction General Permit requirements. 


3. Not promote growth and development in hazard-prone or buffer areas, especially in velocity zones 
and Areas of Critical Environmental Concern. 


The project would not promote development in hazard-prone or buffer areas, velocity zones or 
ACECs because none of these coastal resources are present at the sites. The project does not contain 
any Coastal Barrier units such as salt marsh, coastal dunes, or barrier beaches. 


4. Not be used on Coastal Barrier Resource Units for new or substantial reconstruction of structures in 
a manner inconsistent with the Coastal Barrier Resource/Improvement Acts. 


This standard is not applicable because the project sites are not located on a Coastal Barrier Unit. 
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7.4.4. Coastal Hazards Policy #4 


Prioritize acquisition of hazardous coastal areas that have high conservation and/or recreation values 
and relocation of structures out of coastal high-hazard areas, giving due consideration to the effects of 
coastal hazards at the location to the use and manageability of the area. 


The project does not include land acquisition of hazardous coastal areas. 
7.5. Ports Policies 
7.5.1. Ports and Harbors Policy #1 


Ensure that dredging and disposal of dredged material minimize adverse effects on water quality, 
physical processes, marine productivity, and public health and take full advantage of opportunities for 
beneficial re-use. 


This policy is not applicable to the project because it does not include any proposed dredging. 
7.5.2. | Ports and Harbors Policy #2 


Obtain the widest possible public benefit from channel dredging and ensure that Designated Port Areas 
(DPAs) and developed harbors are given highest priority in the allocation of resources. 


This policy is not applicable because the project does not include any channel dredging and is not located 
in a Designated Port Area. 


7.5.3. Ports and Harbors Policy #3 


Preserve and enhance the capacity of Designated Port Areas to accommodate water-dependent industrial 
uses and prevent the exclusion of such uses from tidelands and any other Designated Port Area Plans 
lands over which an EEA agency exerts control by virtue of ownership or other legal authority. 


This policy is not applicable because the project is not located in a Designated Port Area. 
7.5.4. Ports and Harbors Policy #4 


For development on tidelands and other coastal waterways, preserve and enhance the immediate 
waterfront for vessel-related activities that require sufficient space and suitable facilities along the 
water's edge for operational purposes. 


While the development at the South Station site and (to a limited extent) Widett Circle is located on 
tidelands, this policy is applicable to the project only in the context of small vessels because: 


e The project sites have no existing capacity for vessel related activity because of the presence of a 
seawall separating the site from Fort Point Channel. 

e The adjacent section of Fort Point Channel is limited to low clearance vessels because the Summer 
Street and Congress Street draw bridges are no longer operable and the Evelyn Moakley Bridge has a 
fixed span with a very limited clearance, even at low tide. 


The project is protective of the capacity of Fort Point Channel to serve small vessels because it preserves 
substantial open space along the project shoreline for water-dependent uses. 
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7.5.5. | Ports and Harbors Policy #5 


Encourage, through technical and financial assistance, expansion of water-dependent uses in Designated 
Port Areas and developed harbors, re-development of urban waterfronts, and expansion of physical and 
visual access. 


This policy is not applicable to the project because it does not include work within any Designated Port 
Area. 


7.6. Public Access Policies 
7.6.1. Public Access Policy #1 


Ensure that development (both water-dependent and nonwater-dependent) of coastal sites subject to state 
waterways regulation will promote general public use and enjoyment of the water’s edge, to an extent 
commensurate with the Commonwealth’s interests in flowed and filled tidelands under the Public Trust 
Doctrine. 


All Build Alternatives at the South Station site would include significant improvements to public access 
to Fort Point Channel waterfront through the reopening of Dorchester Avenue to public use. These 
alternatives include the construction of a new one-half mile segment of Harborwalk across the site and an 
adjacent cycle track to encourage additional public access by non-motorized vehicles. Alternative 2 and 
Alternative 3 would include additional public open space landward of Dorchester Ave and facilities of 
public accommodation at the ground floor within each building within Chapter 91 licensing jurisdiction 
as required for buildings for nonwater-dependent use within Commonwealth Tidelands commensurate 
with Commonwealth’s interests and the Public Trust Doctrine. 


7.6.2. | Public Access Policy #2 


Improve public access to existing coastal recreation facilities and alleviate auto traffic and parking 
problems through improvements in public transportation and trail links (land- or water-based) to other 
nearby facilities. Increase capacity of existing recreation areas by facilitating multiple use and by 
improving management, maintenance, and public support facilities. Ensure that the adverse impacts of 
developments proposed near existing public access and recreation sites are minimized. 


The project purpose is to improve regional rail capacity to accommodate existing and projected ridership 
for routes servicing South Station. Additionally, all Build Alternatives would enhance public access to 
coastal recreational facilities by extending the Harborwalk and creating a new public access point to the 
existing Rolling Bridge Park and the Harborwalk located at the southern end of the site connecting to 
existing facilities south of the site and improving overall connectivity with surrounding neighborhoods. 
The project includes a comprehensive transportation analysis including recommendations for 
improvements to alleviate auto traffic and parking problems in the vicinity of the site. A detailed traffic 
analysis is provided in Appendix 9- Traffic Analysis Technical Report. 


7.6.3. | Public Access Policy #3 


Expand existing recreation facilities and acquire and develop new public areas for coastal recreational 
activities, giving highest priority to regions of high need or limited site availability. Provide technical 
assistance to developers of both public and private recreation facilities and sites that increase public 
access to the shoreline to ensure that both transportation access and the recreation facilities are 
compatible with social and environmental characteristics of surrounding communities. 
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All Build Alternatives would expand recreational opportunities by creating a Harborwalk extension, new 
cycle track and travel lanes across the site creating new opportunities at a site that has been largely closed 
to public access since 1966. This improvement would encourage access by a wide range of users 
compatible with the traveling public who would use the expanded transportation facilities, South Boston 
and the adjacent areas of the Financial District through the creation of new facilities of public 
accommodation including special public destination faculties as may be required during the licensing 
process 


7.7. Energy Policies 
7.7.1. Energy Policy #1 


For coastally dependent energy facilities, assess siting in alternative coastal locations. For non-coastally 
dependent energy facilities, assess siting in areas outside of the coastal zone. Weigh the environmental 
and safety impacts of locating proposed energy facilities at alternative sites. 


This policy does not apply to the project because it is not a coastally dependent energy facility. 
7.7.2. Energy Policy #2 


Encourage energy conservation and the use of renewable sources such as solar and wind power in order 
to assist in meeting the energy needs of the Commonwealth. 


The project would comply with all applicable state and federal requirements regarding energy 
conservation including the potential inclusion of renewable energy components. As required by the 
Secretary’s Certificate on the ENF, the DEIR Sections 4.14 and Chapter 5 describe the project’s approach 
to energy conservation and sustainable design. 


7.8. Ocean Resources Policies 
7.8.1. | Ocean Resources Policy #1 


Support the development of sustainable aquaculture, both for commercial and enhancement (public 
shellfish stocking) purposes. Ensure that the review process regulating aquaculture facility sites (and 
access routes to those areas) protects significant ecological resources (salt marshes, dunes, beaches, 
barrier beaches, and salt ponds) and minimizes adverse effects on the coastal and marine environment 
and other water-dependent uses. 


This policy is not applicable because the project does not include any aquaculture. 
7.8.2. | Ocean Resources Policy #2 


Except where such activity is prohibited by the Ocean Sanctuaries Act, the Massachusetts Ocean 
Management Plan, or other applicable provision of law, the extraction of oil, natural gas, or marine 
minerals (other than sand and gravel) in or affecting the coastal zone must protect marine resources, 
marine water quality, fisheries, and navigational, recreational and other uses. 


This policy is not applicable because the project does not include any marine mineral extraction. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 25 


Coastal Resources Technical Report 


7.8.3. | Ocean Resources Policy #3 


Accommodate offshore sand and gravel extraction needs in areas and in ways that will not adversely 
affect marine resources, navigation, or shoreline areas due to alteration of wave direction and dynamics. 
Extraction of sand and gravel, when and where permitted, will be primarily for the purpose of beach 
nourishment or shoreline stabilization. 


This policy is not applicable because it does not include any offshore sand and gravel mining. 


7.9. Growth Management Policies 
7.9.1. | Growth Management Policy #1 


Encourage sustainable development that is consistent with state, regional, and local plans and supports 
the quality and character of the community. 


The project would comply with all applicable local, state and federal sustainable design requirements and 
to the extent practicable in a manner consistent with current plans. The project’s approach to 
sustainability is described in DEIR Section 4.14 and Chapter 5. 


7.9.2. | Growth Management Policy #2 


Ensure that state and federally funded infrastructure projects in the coastal zone primarily serve existing 
developed areas, assigning highest priority to projects that meet the needs of urban and community 
development centers. 


At the South Station site, all Build Alternatives would include state and federal funding to improve public 
transportation infrastructure and would be located in the highly developed Fort Point Channel area 
connecting Boston’s Financial District and the South Boston Waterfront/Innovation District. While the 
transportation improvements would primarily serve the commuters, the public access improvements 
would result in benefits which would meet the needs of the adjacent urban communities. Chapter | and 
Chapter 2 of the Draft EIR describe the project’s consistency with state and regional planning efforts and 
the South Station project’s status as a “high priority project” of the Commonwealth. 


7.9.3. Growth Management Policy #3 


Encourage the revitalization and enhancement of existing development centers in the coastal zone 
through technical assistance and financial support for residential, commercial, and_ industrial 
development. 


At the South Station site, Alternative 2 and Alternative 3 would include the revitalization of the 
neighborhood by creating new opportunities for residential and commercial development which activates 
the site on a year-round basis. 


8. Consistency with Chapter 91 Regulatory Requirements 


This section provides a summary of compliance of each Build Alternative with applicable provisions of 
the Chapter 91 Waterways regulations. 


To the extent any Build Alternative would not meet the numeric standards under 310 CMR 9.00, 
substitute standards, referred to as “offsets and substitutions” would be required as part of an approved 
Municipal Harbor Plan. Potential offset measures anticipated for Alternative 3 would be determined 
during the preparation of the MHP and would be subject to additional technical and regulatory review 
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during that public process. Such offset measures may include public programming and activation of the 
open space areas, and additional public amenities. 


The three Build Alternatives would require a new waterways license pursuant to 310 CMR 9.05(1)(a) 
because they would include: 


“construction, placement, excavation, addition, improvement, maintenance, repair, replacement, 
reconstruction, demolition or removal of any fill or structures, not previously authorized, or for 
which a previous grant or license is not presently valid.” 


Furthermore, each alternative would require a new waterways license pursuant to 310 CMR 9.05(1)(d) 
because they would include: 


“...change(s) in use of fill or structures from that expressly authorized in a valid grant or license or, 
if no such use statement was included, from that reasonably determined by the Department to be 
implicit therein, whether such authorization was obtained prior to or after January 1, 1984.” 


The following analysis divides the SSX project’s compliance with the waterways regulations into two 
sections following the general regulatory format. Any project requiring a waterways license must comply 
with two overriding standards described as follows: 


1. Basic Licensing Requirements — The SSX project has been reviewed relative to the basic 
licensing requirements contained in 310 CMR 9.31(1). The applicability of these standards has 
been determined. The basic licensing requirements would apply to all of the Build Alternatives to 
varying degrees. Section 8.1 documents compliance with all applicable standards for each Build 
Alternative. 


2. Proper Public Purpose Requirements — The waterways regulations at 310 CMR 9.31(2) require 
MassDEP to determine that all projects requiring a license meet a proper public purpose which 
provides greater benefit than detriment to the rights of the public in said land. Portions of the 
proper public purpose requirements would apply to each of the Build Alternatives. Section 8.2 
describes the SSX project’s compliance with this requirement for each Build Alternative. 


8.1. Basic Licensing Requirements 


Table 7 lists the basic requirements established by 310 CMR 9.31 and identifies which standards are 
applicable to each alternative. Compliance with standards applicable to all Build Alternatives is 
described in this section. 
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Table 7—Applicability of Basic License Requirements 


310 CRM 


Sortina Requirement Description No Build Alternative 1 Alternative 2 Alternative 3 


9.32 Categorical restrictions on fill and Yes Ve Yes Yes 
structures 
9.33 Environmental protection standards Yes Yes Yes Yes 
9.34 Conformance with municipal zoning No No Yes Yes 
934 Conformance with municipal harbor No No No ve 
plans 
9.35(2) Standards to preserve water-related public No Vige Veg Vas 
rights 
9.35(3) Public rights applicable to Tidelands and Ves wa Wee Vos 
Great Ponds 
Compensation for interference with N N Y Y 
Pee) public rights in Commonwealth Tidelands i 7 . i 
9.35(5) Management of areas accessible to the eR Ves Vee Yes 
public 
9.36 Standards to protect water-dependent uses Yes Yes Yes Yes 
9.37 Engineering and construction standards Yes Yes Yes Yes 
9.38 Use standards for recreational boating No No No No 
facilities 
9.39 Use standards for marinas, boats yards te No No NG 
and boat ramps 
9.40 Standards for dredging and dredged No No No No 
material disposal 
9.31(1)G) | Prohibition on discrimination Yes Yes Yes Yes 


The SSX project Build Alternatives comply with these basic license requirements as described in the 
following sections. 


8.1.1. Categorical restrictions on fill and structures - 310 CMR 9.32 


This regulation prohibits the issuance of a waterways license for any project which does not meet the 
criteria contained in 310 CMR 9.32(1). 310 CMR 9.32(1)(a)1 permits MassDEP to issue a license for fill 
or structures for any use within previously filled tidelands. 


The project would not include any new fill or structures within flowed tidelands. Therefore all Build 
Alternatives comply with this standard. 


8.1.2. Environmental protection standards - 310 CMR 9.33 


This standard requires projects to comply with all applicable environmental regulatory programs of the 
Commonwealth. For the SSX project, these programs are anticipated to include the following: 


e Massachusetts Environmental Policy Act, M.G.L. chapter 30, section 61 through 62H and 
301 CMR 11.00. 

e Wetlands Protection Act, M.G.L. chapter 131, section 40, and 310 CMR 10.00. 

e Massachusetts Clean Waters Act, M.G.L. chapter 21, sections 26 through 53: 

e 314 CMR 7.00 - Sewer Extension/Connection Permits 
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Massachusetts Historical Commission Act, M.G.L. chapter 9, sections 26 through 27C. 
Hazardous Waste Management Act, M.G.L. chapter 21C and 310 CMR 30.00. 

Solid Waste Disposal Act, M.G.L. chapter 16, sections 18 through 24, and 310 CMR 16.00. 
Air Pollution Act, M.G.L. chapter 111, sections 142A through I and 310 CMR 7.00. 


MassDOT is committed to obtaining the necessary and appropriate permits required for the project under 
these anticipated jurisdictions and any other applicable regulatory programs of the Commonwealth that 
may be further identified during the design and permitting process. Chapter 1 of the Draft EIR provides a 
list of anticipated permits for each Build Alternative. 


8.1.3. Conformance with Municipal Zoning - 310 CMR 9.34 


This standard would not apply to the No Build Alternative or Alternative 1 because MassDOT is exempt 
from local zoning requirements. The joint/private development components of Alternative 2 and 
Alternative 3 would be subject to review under this standard because these alternatives would include 
private development components. 


8.1.4. | Conformance with Municipal Harbor Plans - 310 CMR 9.34 


This standard would not apply to the No Build Alternative, Alternative 1, or Alternative 2 because these 
alternatives would not require any relief from the baseline Chapter 91 standards. Only Alternative 3 
would require relief from baseline Chapter 91 standards and conformance with a Municipal Harbor Plan. 


8.1.5. | Standards to preserve water-related public rights - 310 CMR 9.35(2) 


This standard prohibits projects from substantively interfering with: a) the public rights of navigation 
which exist in all waterways; b) free passage over and through the water; and c) access to town landings. 


This standard would not apply to the project because the South Station site does not include any flowed 
tidelands. 


8.1.6. | Public rights applicable to Tidelands and Great Ponds - 310 CMR 9.35(3) 


This standard requires that projects not significantly interfere with the public rights of fishing and fowling 
which exist within all tidelands and Great Ponds, nor with the ability of the public to walk or otherwise 
pass freely on private tidelands, for purposes of fishing, fowling or navigation, and on Commonwealth 
tidelands, for all other lawful activities. 


The project would not adversely affect the public rights to tidelands and would result in a significant net 
benefit to such rights by opening approximately one-half mile of Dorchester Avenue to public access for 
fishing, fowling, and free and unrestricted passage. All of the Build Alternatives comply with this 
standard. 


8.1.7. _ Compensation for interference with public rights in Commonwealth 
Tidelands - 310 CMR 9.35(4) 


This standard would not apply to the No Build Alternative or Alternative 1 because these alternatives 
would not include any private use of Commonwealth tidelands. This standard would apply to Alternative 
2 and Alternative 3 because these alternatives would include private use of filled tidelands. The specific 
compensation for interference with public rights in Commonwealth Tidelands is determined by MassDEP 
during the licensing process and may be outlined during the Municipal Harbor Planning process. 
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8.1.8. | Management of areas accessible to the public - 310 CMR 9.35(5) 


This standard requires that a project that includes tidelands that are accessible to the public under the 
requirements of 310 CMR 9.35(1) through (4) provide for long-term management of such areas. This 
regulation applies to exterior spaces within filled tidelands. The use and management of interior spaces 
for nonwater-dependent use project is governed by 310 CMR 9.51 through 9.53. The regulatory standard 
established by 310 CMR 9.35(5) covers hours of availability, scope of allowed activities, signage, and 
access. 


Hours of Availability and Scope of Allowed Activities 


No limitations on hours of accessibility or scope of allowed activity, or other substantial restrictions, may 
be placed on said public access except as expressly authorized in the license. Reasonable rules may be 
adopted by the license, and may be subject to review and approval by the Department... 


MassDOT anticipates that rules for public access that may be required would be reviewed with MassDEP 
during the licensing process. Such rules for access are anticipated to be consistent with other public 
spaces and would be developed to maximize public access to tidelands while balancing the need to protect 
public health and safety and private and public property. 


Signage 


Any project required to provide public access facilities in accordance with 310 CMR 9.35(3)(b)2... shall 
encourage public patronage of such facilities by placing and maintaining adequate signage at all 
entryways and at other appropriate locations on the project site. 


MassDOT would comply with appropriate public access signage requirements that may be required 
during the Waterways Licensing process and intended to encourage public use of open space within the 
site. MassDOT anticipates that the signage details would be refined during final design and reviewed in 
detail with MassDEP during the licensing process. 


Accessibility to Public 


No gates, fences, or other structures may be placed on any areas open to public access in a manner that 
would impede or discourage the free flow of pedestrian movement thereon; and all pedestrian exterior 
open spaces shall be open to the public 24 hours per day, unless otherwise authorized by the Department. 


No gates, fences or other obstructions to public access would be constructed in a manner that would 
prevent the free flow of pedestrians within areas open to the public. MassDOT anticipates that all exterior 
areas open to the public would be open 24 hours per day except for such restrictions that may be 
necessary to protect public health and safety or private property. Pursuant to this regulation, such 
restrictions would require prior approval by MassDEP. 


8.1.9. | Standards to protect water-dependent uses - 310 CMR 9.36 


The regulations at 310 CMR 9.36 establish the following four standards applicable to all proposed 
projects subject to Chapter 91. These standards are intended to preserve the littoral property owners’ 
rights from adjacent development which would diminish the capacity of sites to support nearby existing, 
planned or recent water-dependent uses. 
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Private Access to Littoral or Riparian Property 


The regulation at 310 CMR 9.36(2) prohibits projects from significantly interfering with littoral or 
riparian property owners’ right to approach their property from a waterway and to approach the waterway 
from said property. 


The project complies with this standard because it would not interfere with the capacity of any littoral or 
riparian property owner to approach their property that may exist in Fort Point Channel. There are no 
known littoral or riparian ownership rights adjacent to the South Station site. The adjacent section of Fort 
Point Channel is limited to low clearance vessels because the Summer Street and Congress Street draw 
bridges are no longer operable and the Evelyn Moakley Bridge has a fixed span with a very limited 
clearance, even at low tide. 


Protection of Existing Water-Dependent Uses 


The regulation at 310 CMR 9.36(3) prohibits the disruption of “any existing water-dependent use project 
in operation, as of the date of license application, at an off-site location within the proximate vicinity of 
the site.” 


Potential impacts to existing water-dependent uses would be limited to temporary construction-related 
impacts to pedestrian access to Rolling Bridge Park. Each of the Build Alternatives would be expected to 
result in short-term impacts to such access. 


Recent Water-Dependent Uses 


The regulation at 310 CMR 9.36(4) prohibits the displacement of water-dependent use that has occurred 
at the site within five years prior to the date of application except upon a clear showing that: 


e The activity did not take place on a reasonably continuous basis, for a substantial period of time, 
or 

e The activity has been or would be discontinued at the site by the user, for reasons unrelated to the 
proposed project or as a result of voluntary arrangements with the applicant. 


Water-dependent uses constructed in the vicinity of South Station within the last 20 years are limited to 
use of Rolling Bridge Park and the adjacent sections of the Harborwalk. None of the project alternatives 
would result in any long-term impacts to these public amenities. 


Designated Port Areas 
The regulation at 310 CMR 9.36 (5) regulates nonwater-dependent use activities within Designated Port 


Areas. This standard would not apply to the SSX project because the South Station site is not located 
within a Designated Port Area. 
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8.1.10. Engineering and construction standards - 310 CMR 9.37 


The Waterways Regulations establish engineering and construction standards for a project in tidelands 
(310 CMR 9.37). The project’s location adjacent to Fort Point Channel and within a Zone A designated 
floodplain requires compliance with the individual performance standards contained in this section of the 
Waterways Regulations. As required by this regulation and others, the project would be designed and 
built in accordance with the applicable local and state building codes and federal flood insurance 
requirements, including but not limited to: 


e Design certification by a Registered Professional Engineer. 
e Design and construction standards sufficient to withstand the coastal storms. 
e Minimum setback requirements. 


Table 8 provides a description of the applicable engineering and construction standards addressed by this 
regulation. Appendix 5- Natural Resources Technical Report provides the floodplain zones at and in the 
vicinity of the South Station site, as depicted on the preliminary 2013 Flood Insurance Rate Map. 


Table 8—Compliance with Engineering and Construction Standards 
Element Project Compliance 
Certification Registered Professional Engineer in the Commonwealth of Massachusetts. 
Construction activities within FEMA designated flood plains would be 
limited to approximately 2.9 acres of the mapped 100-year coastal 
Fill and Structures: floodplain to Fort Point Channel. These areas are limited to Dorchester 
Construction in Flood Avenue and the waterside edge of the joint/private development. All 
Plains construction in these areas would comply with applicable sections of the 
Massachusetts State Building Code and Massachusetts Wetlands 
Protection Act. 
he project does not include any work within Fort Point Channel and 
ould not adversely affect the ability to dredge Fort Point Channel in the 
future. 
Flood Zone: Location Alternative 2 and Alternative 3 would include construction in a Zone AE 
ith a base flood elevation of 12 ft (NAVD88). All construction would 
be required to withstand wind and wave forces associated with the 
statistical 100-year storm. The SSX project would consider designs to 
ithstand or adapt to a range of conditions including changes in 
emperatures, humidity, precipitation, seasonal hydrology, flooding, and 


Fill and Structures: 
Ability to Dredge 


Flood Zone: Design and |All habitable structures would be built in accordance with the 
Construction Massachusetts State Building Code of work in floodplains to the extent 


Coastal or Shoreline This standard addressed the construction of seawalls and other coastal 
Engineering Structures _jengineering structures and is not applicable to the South Station project as 
o such structures are proposed. 
Pipelines and Conduits |The project is not expected to include any pipes or conduits below the 
ean high water mark of Fort Point Channel that would present a hazard 
0 navigation. 


8.1.11. Use standards for recreational boating facilities - 310 CMR 9.38 


This standard does not apply to the project because no recreational boating facilities are proposed under 
any alternative. 
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8.1.12. Use standards for marinas, boats yards and boat ramps - 310 CMR 9.39 


This standard does not apply to the project because no marinas, boat yards or boat ramps are proposed 
under any alternative. 


8.1.13. Standards for dredging and dredged material disposal - 310 CMR 9.40 


This standard is not applicable to the project because no dredging or dredged material disposal would 
occur under any alternative. 


8.1.14. Prohibition on discrimination - 310 CMR 9.31(1)(i) 


This regulation prohibits any licensee from denying access to its services and facilities to any person in a 
discriminatory manner, as determined in accordance with the constitution of the Commonwealth of 
Massachusetts, of the United States of America, or with any statute, regulation, or executive order 
governing the prevention of discrimination. 


MassDOT offers its services and access to its facilities in accordance with all applicable statutes and 
manner consistent with all applicable statutes and does not deny such access in a discriminatory manner. 


8.2. Proper Public Purpose Requirements 


The regulations at 310 CMR 9.31(2) require projects subject to licensure under Chapter 91 to provide a 
proper public purpose which provides greater benefit than detriment to the rights of the public in said 
lands. The regulations at 310 CMR 9.31(2)(b) specify public purpose criteria for a nonwater-dependent 
use project, as described in the following sections. 


e “Complies with the standards for conserving and utilizing the capacity of the project site to 
accommodate water-dependent use, according to the applicable provisions of 310 CMR 9.51 
through 9.52.” 


o The No Build Alternative would not be subject to this standard because no new 
construction or change in use would be proposed by the project that would require a new 
license. 

o Alternative 1 would not be subject to this standard because, pursuant to 310 CMR 9.55, 
such projects are exempt from 310 CMR 9.51 through 9.52. 

o Alternative 2 and Alternative 3 would be subject to the requirements of 310 CMR 9.51 
(Conservation of Capacity for Water-Dependent Use) and 310 CMR 9.52 (Utilization of 
Shoreline for Water-Dependent Purposes). These Alternatives’ compliance with these 
standards is described in Sections 8.2.1 and 8.2.2. 


e “Complies with the additional standard for activating Commonwealth tidelands for public use, 
according to the applicable provisions of 310 CMR 9.53.” 


o The South Station site consists entirely of filled Commonwealth Tidelands. This 
standard would apply to Alternative 2 and Alternative 3 because these alternatives would 
include facilities of private tenancy on Commonwealth Tidelands. Alternative 1 would 
be exempt from 310 CMR 9.53 under the provisions of 310 CMR 9.55 — Standards for 
Nonwater-dependent Infrastructure Facilities. Section 8.2.3 addresses the compliance of 
Alternatives 2 and 3 with 310 CMR 9.53. 


e “If located in the coastal zone, complies with the standard governing consistency with the 
policies of the Massachusetts Coastal Zone Management Program, according to 310 CMR 9.54.” 
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o This regulation is a Chapter 91 requirement that projects in the Massachusetts Coastal 
Zone comply with the policies of the CZM Program. This standard duplicates this 
requirement for projects subject to Federal Consistency Certification. The South Station 
site and the Widett Circle site are located in the Massachusetts Coastal Zone and all Build 
Alternatives would need to comply with the policies of the Massachusetts Coastal Zone 
Management Program. Section 7 of this technical report describes the project’s 
compliance with these policies. 


e “Tf consisting entirely of infrastructure facilities, to which 310 CMR 9.31(2)(b)1 does not apply, 
complies with the special mitigation and public access standards governing such facilities, 
according to 310 CMR 9.55.” 


o Alternative 1 would be a nonwater-dependent infrastructure project to which 310 CMR 
9.31(2)(b)1 does not apply. Section 8.2.5 describes this alternative’s compliance with the 
requirements of 310 CMR 9.55. 


8.2.1. | Conservation of Capacity for Water-Dependent Use - 310 CMR 9.51 


This regulation establishes the following applicable standards for nonwater-dependent use projects 
located on filled tidelands described in 310 CMR 9.51(1). Alternative 1 would be exempt from these 
standards. 


Prevention of Significant Conflict in Use - 310 CMR 9.51(1) 


This standard requires projects to be developed in a manner that would prevent significant conflict in 
operation between users of a nonwater-dependent facility and those of a water-dependent facility that can 
reasonably be expected to locate on or near the project site. 


The project alternatives have been designed to enhance the water-dependent uses anticipated to occur 
along Fort Point Channel water sheet and would remove the existing substantial conflicts between water- 
dependent and nonwater-dependent user groups. These improvements would be a direct result of the 
opening of Dorchester Avenue to public access in all Build Alternatives. 


Prevention of Significant Conflict in Design - 310 CMR 9.51(2) 


This regulation requires that projects including nonwater-dependent uses be developed in a way that 
protects the utility and adaptability of the site for water-dependent uses, by preventing significant 
conflicts of design with water-dependent uses that could reasonably be expected to occur at the site. 


The regulations identify aspects of the build environment which could result in such a conflict: 


e The total surface area of buildings proposed in so far as it may affect the amount of open space 
where flexibility to provide water-dependent uses can be retained; 


Alternative 1 would be exempt from this standard as a nonwater-dependent use infrastructure subject to 
310 CMR 9.55. Alternative 2 would meet this standard by providing a minimum of one square foot of 
open space at the project site for every square foot of space dedicated to buildings for nonwater- 
dependent use. Proposed building and transportation uses would be set back from the water to the extent 
practicable to preserve the capacity for the site to provide additional future water-dependent uses. 


Alternative 3, as presently envisioned, would also meet the minimum open space requirements; however, 


in the event design modifications prevent this alternative from meeting such requirements, a substitute 
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provision could be sought under the MHP. Alternative 3 would require a substitute provision under the 
MHP to allow construction of nonwater-dependent use buildings. in the 100-foot wide Water-Dependent 
Use Zone. 


The layout and configuration of buildings in so far as they may affect existing and potential views of the 
water, marine related features or other cultural, historic or scenic value of the waterfront; 


Under existing conditions, the majority of the potential waterfront views of Fort Point Channel from the 
north and west are blocked by the existing South Station headhouse, bus terminal and USPS facility. 
Under all Build Alternatives, the USPS facility would be removed and a new headhouse would be built 
with sweeping views of Fort Point Channel and Boston Harbor. 


The scale of proposed buildings in so far as they may affect wind, shadow, and other environmental 
factors which may affect users of water-dependent facilities; 


Potential impacts from wind and shadow are analyzed and included below in Section 8.4 and 8.5. 


Landscape of the exterior design in so far as it may affect the attainment of “effective pedestrian 
circulation” at the site; 


All Build Alternatives would result in substantial improvements to pedestrian circulation at and in the 
vicinity of the site. Under existing conditions, approximately one-half mile of Dorchester Avenue and 
Fort Point Channel waterfront are closed to public pedestrian access, cutting off a potential vital 
pedestrian link between South Boston and the Financial District neighborhoods. The pedestrian 
improvements planned for the Build Alternatives would establish this vital pedestrian link that has been 
closed for many years. 


Limitation on Site Coverage (Open Space) - 310 CMR 9.51(3)(d) 
These regulations establish the following criteria: 


e One square foot of open space shall be reserved within filled tidelands for every square foot of 
buildings for nonwater-dependent use within filled tidelands. 

e One square foot of open space shall be reserved for every square foot within Commonwealth 
tidelands not within the footprint of buildings and a minimum of 50% of this open space shall be 
dedicated to pedestrian oriented facilities, as opposed to roads, driveways and parking. 


Open Space considerations under Chapter 91 differ substantially from traditional land use planning 
descriptions. Under the Waterways regulations, “open space” includes any land which is open to the sky 
at the ground plain including such programmed uses as roads, surface parking, sidewalks, etc. while 
traditional land use planning considerations would typically limit “open space” to parks, public plazas and 
other recreational areas dedicated to public non-transportation uses. Furthermore, Chapter 91 open space 
considerations are typically limited to jurisdictional filled tidelands; however, site-wide open space may 
also be considered on a case-by-case basis allowing proponents and MassDEP to weight overall public 
benefits provided by a project. Such considerations are typical of projects subject to review under 
approved municipal harbor plans, as is expected with the SSX project. Accordingly, the following open 
space analysis focuses on jurisdictional filled tidelands but also estimates proposed open spaces across the 
entire South Station site. 


All Build Alternatives except Alternative 3 would provide a minimum of one square foot of open space 
landward of the project shoreline for every square foot dedicated to buildings for nonwater-dependent use 
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as required by this regulation. It is the intent of MassDOT to maximize open space associated with 
Alternative 3 within the context of the planned joint/private development. Table 9 provides a summary of 
the project area and potential uses under each alternative relative to the open space standards. 


Table 9—Compliance with Open Space Standards 


Jurisdictional Filled Tidelands 


Alternative 1 


Alternative 2 


(ac) 


Alternative 3 


(ac) 


(ac)? 


Site Open Space Requirements Under Chapter 91° 
Buildings for Nonwater-Dependent Use 0.56 2.36 2.59 
Minimum Open Space Required 0.56 2.36 2.59 
Open Space Planned 8.37° 7.00 6.65 
Open Space Provided Beyond Chapter 91 7.81° 4.64 4.06 
Requirements 
Compliance with Commonwealth Tidelands Open Space Requirements 
Pedestrian Use (includes cycle track) 4.66 5.12 4.74 
Vehicles 1.71 1.88 1.90 
Unprogrammed space 2.00 0.00 0.00 
Total Open Space 8.37 7.00 6.65 
% of Open Space for Pedestrian Uses 80% 73% 71% 
% of Open Space for Vehicular Uses 20% 27% 29% 
Site-Wide Open Space 14.9 13.0 12.7 


a For the purposes of Chapter 91 “open space” includes all land open to the sky and represents only those 14 acres within Chapter 91 Jurisdiction: 
Harborwalk, cycle track, public ways, sidewalks, surface parking and other vehicle access, joint development open space and parks. 

b Alternative | provided here for information purposes only. As a Nonwater-Dependent Infrastructure Project it is not subject to 310 CMR 9.51. 
c Includes 2.0 acres of undedicated space between the Dorchester Avenue sidewalk and the transportation improvements. 


Additionally, all Build Alternatives dedicate a minimum of 50% of the planned open space within 
Commonwealth Tidelands to pedestrian-oriented rather than vehicular uses, such as roads, driveways and 
parking, as demonstrated in Table 9. 


8.2.2. Utilization of Shoreline for Water-Dependent Purposes - 310 CMR 9.52 


This regulation requires that projects that use tidelands for nonwater-dependent uses devote a reasonable 
portion of such lands to water-dependent uses. The regulation at 310 CMR 9.52 further directs MassDEP 
to consider relevant information concerning the capacity of the site to accommodate water-dependent 
purposes, especially in the vicinity of a Water-Dependent Use Zone (WDUZ). The regulations at 
310 CMR 9.52(1) require projects with a water-dependent use zone to provide: 


e One or more facilities that generate water-dependent activity of a kind and to a degree that is 
appropriate for the project site, given the nature of the project, conditions of the water body on 
which it is located, and other relevant circumstances. 

eA pedestrian access network of a kind and to a degree appropriate for the project site and the 
facilities in accordance with this regulation. 


Alternative | and Alternative 2 provide a 100-foot setback between the project shoreline and buildings for 
nonwater-dependent use, as required by this regulation. Alternative 3 provides an 80-foot setback 
between the project shoreline and buildings for nonwater-dependent use. 
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Alternative 3 would extend buildings for nonwater-dependent use approximately 20 feet into the water- 
dependent use zone. This configuration of uses is not permitted under the Waterways Regulations 
without a substitute provision approved by the Secretary of EEA though an approved MHP or an 
amendment to an existing MHP. The BRA is in the early stages of commencing an effort to amend the 
Fort Point Downtown MHP. Alternative 3 assumes that such an amendment would include a substitute or 
modified Chapter 91 standards to allow construction of buildings for nonwater-dependent use within the 
100-foot wide water-dependent use zone. See Section 3.4 for additional information regarding the status 
of the Fort Point Downtown Municipal Harbor Plan. 


8.2.3 Activation of Commonwealth Tidelands for Public Use - 310 CMR 9.53 


This regulation establishes minimum standards for the activation of Commonwealth Tidelands for public 
use and requires that projects on filled tidelands promote public use and enjoyment of Commonwealth 
tidelands “to a degree that is fully commensurate with the proprietary rights of the Commonwealth 
therein.” In considering this goal in licensing nonwater-dependent use projects, the Waterways 
Regulations establishes the following three standards: 


e “The project shall not include fill or structures for nonwater-dependent use on Commonwealth 
tidelands which the Department determines are necessary to accommodate a public agency which 
intends to pursue a water-dependent use on such lands...” 


MassDOT is not aware of any plans for any anticipated water-dependent use at the project site other 
than the re-opening of Dorchester Avenue and construction of the waterfront Harborwalk and cycle 
track facilities included in all Build Alternatives of the South Station project. As indicated in Chapter 
1 of the DEIR, this project serves a state, regional and local transportation need and would meet local 
community goals. 


e “The project shall attract and maintain substantial public activity on the site on a year round 
basis, through the provision of water-related public benefits of a kind and to a degree and that is 
appropriate for the site...”’ MassDEP relies on the following two standards in determining 
compliance with this requirement: 


o "In the event the project includes a Water-Dependent Use Zone, at least one facility 
utilizing the shoreline ... must promote water-based public activity...” 


All Build Alternatives provide a facility utilizing the shoreline for water-dependent uses — the 
planned Harborwalk extension. In addition, the planned one-half mile cycle track is anticipated 
to be deemed a water-dependent use under 310 CMR 9.12(2)(a)4.? 


o “The project shall include exterior open spaces for active or passive public recreation, 
examples of which are parks, plazas and observation areas. Such areas shall be located 
at or near the water to the maximum reasonable extent, unless otherwise deemed 
appropriate by the Department.” 


Minimum open space required by this regulation is one square foot of open space for every 
square foot of Commonwealth tidelands landward of the project shoreline that is outside the 
footprint of proposed buildings. 


° The regulations at 310 CMR 9.12(2)(a)4 define the following uses, among others to be water-dependent: “parks, esplanades, boardwalks and 
other pedestrian facilities that promote use and enjoyment by the general public at the water’s edge...” 
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All Build Alternatives are planned to provide exterior open spaces for active and passive public 
recreation in accordance with this regulation. This goal is primarily achieved in all Build 
Alternatives through the construction of approximately one-half mile of new Harborwalk and 
cycle track within the currently closed section of Dorchester Avenue. Table 8 provides a 
summary of each alternative’s compliance with this standard. 


e “The project shall devote interior space to facilities of public accommodation, other than public 
parking, with special consideration given to facilities that enhance the destination value of the 
waterfront by serving significant public needs, attracting a broad range of people or providing 
innovative amenities for public use.” 


As required by regulation, interior space at the ground floor of all buildings containing facilities of 
private tenancy located within filled Commonwealth Tidelands would be reserved for facilities of 
public accommodation, with the exception of upper floor accessory uses as may be permitted under 
the regulations. 


8.2.4 Consistency with Coastal Zone Management Policies - 310 CMR 9.54 


If the project is located in the coastal zone, then the project must comply with the standard governing 
consistency with the policies of the Massachusetts Coastal Zone Management Program, according to 
310 CMR 9.54. 


The South Station site is located in the Massachusetts Coastal Zone and all Build Alternatives would need 
to comply with the applicable policies of the Massachusetts Coastal Program. As described in Section 7, 
all Build Alternatives comply with the applicable regulatory policies of the Massachusetts Coastal 
Program. The applicable CZM polices focus on the protection of water quality, public access to the 
waterfront and growth management. In summary, the Build Alternatives comply with these policies as 
follows: 


e Water Quality: The project would meet the water quality policies by complying with all 
applicable state and federal regulations governing collection, treatment and discharge of 
stormwater runoff from transportation facilities. 

e Public Access: The project would result in substantial benefits to public access along the long- 
closed section of Dorchester Avenue; 

e Growth Management: The project would promote responsible growth management under all 
Build Alternatives by encouraging use of public transportation and planning for adequate capacity 
for anticipated increases in ridership at South Station. Alternative 2 and Alternative 3 would 
promote responsible growth management by focusing redevelopment efforts at the edge of 
Boston’s highly developed Financial District. 


8.2.5 Standards for Nonwater-dependent Infrastructure Facilities - 310 CMR 9.55 


If the project consists entirely of infrastructure facilities, to which 310 CMR 9.31(2)(b)1 does not apply, 
the project must then comply with the special mitigation and public access standards governing such 
facilities, according to 310 CMR 9.55.” Alternative 1 would be a nonwater-dependent infrastructure 
project subject to which 310 CMR 9.31(2)(b)1 does not apply. 


Alternative 1 would consist entirely of infrastructure facilities as defined at 310 CMR 9.02 because it 
“produces, delivers or otherwise provides ...transportation services ...to the public.” Proposed 
infrastructure facilities would be regulated as nonwater-dependent under the provisions of 310 CMR 
9.12(1) because they do not require direct access to the waterfront. 
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Therefore, and as confirmed by MassDEP in its comment letter on the ENF (provided in DEIR Section 
9.1), Alternative 1 would be a nonwater-dependent infrastructure project subject to the licensing standards 
established by 310 CMR 9.55 and not subject to the requirements of 310 CMR 9.51 through 9.53. 
However, such projects are required to include mitigation and/or compensation measures as deemed 
appropriate by MassDEP to ensure that all feasible measures are taken to avoid or minimize detriments to 
the water-related interests of the public. Furthermore, all nonwater-dependent use projects on tidelands 
are required to take “reasonable measures to provide open spaces for active or passive recreation at or 
near the water's edge, wherever appropriate.” Such measures may be provided by any means consistent 
with the need to avoid undue interference with the infrastructure facilities in question, and to protect 
public health, safety, or the environment. 


This section lists the public interests in tidelands that nonwater-dependent infrastructure projects are 
required to protect, followed by a summary of how Alternative 1 would meet each requirement. As 
stipulated in 310 CMR 9.55(2), “such measures may be provided by any means consistent with the need 
to avoid undue interference with the infrastructure facilities in question, and to protect public health, 
safety, or the environment.” 


Protection of maritime commerce, industry, recreation and associated 
public access 


Alternative 1 would not have any direct or indirect impact on maritime commerce or industry because the 
project would be limited to construction activities and changes in use on filled tidelands. The planned 
construction is separated from flowed tidelands of Fort Point Channel by the existing Dorchester Avenue 
extension. 


Alternative 1 would have a significant beneficial impact on recreation and associated public access to 
filled tidelands and Fort Point Channel waterfront. The planned improvements would include the 
reopening of Dorchester Avenue and the creation of a new Harborwalk extension, cycle track, publicly 
accessible travel lanes, and a sidewalk along the western edge of Dorchester Avenue. These project 
elements would protect and enhance the public’s interest in tidelands at the site. 


Protection, restoration, and enhancement of living marine resources 


Alternative 1 would protect living marine resources by avoiding any construction activity in Fort Point 
Channel. Furthermore, this alternative would promote the restoration and enhancement of living marine 
resources indirectly by protecting runoff water quality to Fort Point Channel and Boston Harbor in 
accordance all applicable local, state and federal regulations. The attainment of water quality goals by 
this alternative is summarized below and described in detail in Appendix 7 - Water Quality and 
Stormwater Technical Report. 


Attainment of water quality goals 


Alternative | would meet applicable water quality goals for redevelopment projects as required by the 
Massachusetts Stormwater Regulations and described in detail in Appendix 7 — Water Quality and 
Stormwater Technical Report. 


Reduction of flood and erosion-related hazards on lands subject to the 100-year storm event or to sea 
level rise, especially those in damage-prone or natural buffer areas 


The proposed project would include construction and development in areas of both 100-year and 500-year 
floodplain within the South Station site boundary. Footprint areas overlying both 100-year and 500-year 
floodplains were calculated using data gathered from preliminary 2013 FEMA Flood Insurance Study and 
its associated FIRMs. As shown in the Appendix 5 — Natural Resources Technical Report, using refined 
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limits of the floodplain based upon city-wide survey information, the area of 100-year floodplain affected 
by the project footprint would be approximately 129,200 square feet (2.9 acres). | Based on the 
preliminary data released by FEMA in 2013, the area of 500-year floodplain affected by the project 
footprint would be approximately 823,200 square feet (18.9 acres). All areas of floodplain occurring at 
the site are currently developed land, therefore SSX project activities at the South Station site do 
not contain any natural buffer areas. Impacts to floodplains at the South Station site are likely to include 
redevelopment of existing developed areas, and depending upon final site design and ground elevations. 
As described in Section 5.3.3 of the DEIR, to the extent practicable, MassDOT would incorporate sea 
level rise considerations into the project design, construction, and operation. 


Protection and enhancement of public views and visual quality in the 
natural and built environment of the shoreline 


Alternative 1 would protect and enhance public views along Fort Point Channel by preserving as open 
space the 100-foot Water-Dependent Use Zone along the edge of Fort Point Channel and reactivating 
these tidelands for public access. The proposed South Station headhouse would be designed in 
consideration of public rights and interests in tidelands including the protection and enhancement of 
public views and visual quality in the natural and built environment. At a minimum, the Build 
Alternatives preserve a one-half mile long corridor to provide public access and expansive views of Fort 
Point Channel. 


Preservation of historic sites and districts, archaeological sites, and other 
significant cultural resources near waterways 


All Build Alternatives preserve existing historic sites and districts near waterways. Phase I archaeological 
studies have not identified areas of archaeological sensitivity. Additional information on these subjects is 
contained in Appendix 13 - Historic Resources Technical Report. 


8.3. Wind 


The pedestrian level wind analysis identified potential impacts to the ground level environment including 
the public realm, existing open space and proposed open space in the vicinity of South Station to address 
310 CMR 9.51(2) which requires: 


“new structures for nonwater-dependent use be developed in a manner that protects the utility and 
adaptability of the site for water-dependent purposes by preventing significant incompatibility in design 
with structures and spaces which reasonably can be expected to serve such purposes.” 


Furthermore, 310 CMR 9.51(2)(c) requires MassDEP to consider the following: 


“the scale of buildings and other permanent structures, insofar as it may affect wind, shadow and other 
conditions at the ground level environment that may affect users of water-dependent facilities.” 


The pedestrian level wind study used three-dimensional models of the proposed buildings and 

surroundings under the No Build Alternative (including the SSAR project and Alternative 3). Alternative 
1 was not examined in the wind study because as a nonwater-dependent infrastructure project subject to 

310 CMR 9.55, it is not subject to the provisions of 310 CMR 9.51. Alternative 2 was also not examined 

as part of the wind study because this alternative would meet all applicable building height and setback 

requirements under Chapter91, and would likely have fewer wind impacts than Alternative 3. 

Alternative 3 would exceed building height and setback limitations established by 310 CMR 9.51 and 

therefore requires a review of the potential for the project to result in impacts to public realm spaces. 
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This section provides a summary of the wind study results suitable for assessing potential impacts to 
jurisdictional filled tidelands at the South Station site. 


The analysis modeled predicted wind conditions on a seasonal and annual basis using recent 
meteorological data for Boston. Eighty sensors located in the vicinity of South Station were examined to 
identify the potential for each to exceed established wind speed criteria deemed comfortable for sitting, 
standing and walking. The study identified “uncomfortable” locations that would be expected to exceed 
these criteria more than 1% of the year. It also examined the potential for Alternative 3 to result in 
unacceptable wind gusts in the project area. The analysis included a consideration of preliminary 
mitigation measures such as high coniferous trees and porous wind screens to address uncomfortable 
wind conditions in potentially sensitive areas. 


8.3.1. Mean Speed Analysis 


Under the No Build Alternative, 12 locations were determined to be uncomfortable. Most of these 
locations are in the vicinity of Dewey Square adjacent to Summer Street. Notable uncomfortable locations 
in the No Build Alternative include #17 (near the southern end of existing USPS facility), #66 (at the 
corner of Summer Street and Dorchester Avenue), and #77 (on the South Boston shoreline of the Fort 
Point Channel). 


Of the 80 locations identified, preliminary results comparing the No Build Alternative and Alternative 3 
identified 70 locations where wind conditions were reduced or were unchanged. Ten of these 80 locations 
experienced increased wind conditions. Of these 10, five locations would still experience comfortable 
wind conditions, while another five locations would experience new uncomfortable wind conditions, as 
shown in Table 11. Of these five locations, uncomfortable wind conditions occurred at four publicly- 
accessible locations while one location was also uncomfortable but is located on the tracks and not 
accessible to the public. Therefore, it was not considered for further analysis. 


8.3.2. Wind Gust Analysis 


Uncomfortable wind conditions (including unacceptable wind gusts >31 mph) without mitigation were 
also created at an open space site (OS-1) (#18) and the entrance to the JD-1 (#17) building. The study 
therefore incorporated potential mitigation measures into Alternative 3 (Figure 28). These mitigation 
measures eliminated the unacceptable wind gusts at location #17, and eliminated both unacceptable and 
uncomfortable wind conditions at location #18 which includes OS-1. The potential mitigation consisted 
of high coniferous trees and 10-foot high screen walls. These mitigation measures are preliminary in 
nature and would be refined during final design to ensure that wind conditions are suitable at the ground 
level environment. However, they demonstrate that it is possible to reduce the wind speed at these 
potentially sensitive locations. The results of the wind study, comparing the No Build Alternative with 
Alternative 3, including preliminary mitigation, are provided in Table 10. The predicted changes in 
pedestrian level winds are provided in Table 11. 
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Table 10—Pedestrian Level Wind Study Results: Alternative 3 with Mitigation vs. No Build 
Alternative 


Comfort Hourly Mean Wind Speed | No Build Alternative3 Net Change 
Category Exceeded 1% of the Time w/ Mitigation 

Sitting <12 17 17 0 
Standing > 12 and< 15 Oe, Ds -2 
Walking > 15 and< 19 22 21 -1 
Uncomfortable > 19 and < 27 2 17 +5 
Dangerous > 27 0 0 0 
Total 80 80 


Table 11—Predicted Changes in Pedestrian Level Winds: Alternative 3 with Mitigation vs. 
No Build Alternative 


Changes in Hourly Mean Wind Speed Number of Notable Study Locations 
Exceeded 1% of the Time Locations 

Reduced or Unchanged 70° numerous 
Increased but Still Comfortable 5 #1, #2, #3, #6, #14 
New Uncomfortable 5) # 15, #20, #59, #60, #62 
Dangerous 0 n/a 

Total 80 


a Included in Reduced or Unchanged are two sites that improved (#66 and #77) 
8.3.3. Conclusion 


The wind study shows that Alternative 3 would have minimal impacts to the pedestrian level wind 
environment within the project site in comparison to the No Build Alternative. The project is not expected 
to result in substantial changes to the pedestrian level wind environment including existing and proposed 
open spaces. Predicted wind conditions along the Dorchester Avenue sidewalk, Summer Street Bridge 
and jurisdictional areas along the edges of the Fort Point Channel are consistent with ground level public 
activity and enjoyment of the site. No adverse impacts to public use of new open spaces are anticipated. 
No dangerous wind conditions or new unacceptable wind conditions were predicted by the study. 


8.4. Shadow Impacts Assessment 


MassDOT conducted a shadow analysis to identify potential impacts to filled tidelands cast by the project 
to address the following requirements of 310 CMR 9.51(2): 


e = “...new structures for nonwater-dependent use be developed in a manner that protects the utility 
and adaptability of the site for water-dependent purposes by preventing significant 
incompatibility in design with structures and spaces which reasonably cam be expected to serve 
such purposes.” 


e “the scale of buildings and other permanent structure, insofar as it may affect wind, shadow and 
other conditions at the ground level environment that may affect users of water-dependent 
facilities.” 
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The shadow analysis used a three-dimension CAD model of the City of Boston to identify shadows cast 
in the following project conditions: 


e Existing Conditions (including the No Build Alternative which includes shadow impacts from the 
SSAR project). 

e Alternative | — Transportation Improvements Only. 

e Alternative 2 — Joint/Private Development Minimum Build. 

e Alternative 3 — Joint/Private Development Maximum Build. 


The analysis estimated the shadows cast by these alternatives on October 23, which is a commonly used 
and accepted date by both CZM and MassDEP for shadow analysis within Chapter 91 jurisdiction. 
Estimated impacts on an hourly basis from 9 a.m. until 6 p.m. Eastern Daylight Time (EDT) were 
analyzed using applicable altitude and azimuth data available for Boston. Net new shadows cast by each 
Build Alternative are shown in the context of existing shadows. The results of this hourly analysis are 
depicted on Figures 17 through 26, distinguishing between the No Build Alternative, Alternative 1, 
Alternative 2, and Alternative 3. The figures separate the shadow impacts associated with each 
alternative in different colors. 


Typically a shadow analysis identifies the additional shadow impacts beyond a Chapter 91 compliant 
baseline. To provide a more detailed analysis for the potential shadow impacts from the project, all 
alternatives were considered and are described herein. 


This shadow analysis examined the potential impacts to the ground-level public spaces within filled and 
flowed tidelands focusing on public open spaces, major pedestrian areas, sidewalks and the watersheet of 
Fort Point Channel. For the purposes of this analysis, shadows cast by proposed buildings or other 
structures onto existing or proposed buildings in the vicinity of South Station are not considered impacts 
because they do not meet the criteria established by 310 CMR 9.51(2)(c). Due to the orientation of the 
South Station site and the open air/coastal setting of adjacent Fort Point Channel, the SSX project’s 
potential for shadow impacts in the first half of the day would be minimal. As the sun moves into the 
western sky at approximately 3 p.m., the existing and proposed buildings would have greater potential to 
cast shadows on the public spaces on the watersheet of Fort Point Channel and the adjacent public open 
spaces. 


The following sections summarize the results of the shadow analysis for October 23", hourly from 9 a.m. 
to 6 p.m. On this date, the sun rises at approximately 7:07 a.m. EDT and sets at 5:51 p.m. EDT. 


9 A.M. 


At 9:00 a.m., the sun has been visible for nearly two hours and the sun is in the southeastern sky at an 
angle perpendicular to Fort Point Channel. All existing and proposed buildings would cast shadows to 
the northwest, toward the existing South Station headhouse and Atlantic Avenue. Dorchester Avenue and 
nearly the entire Fort Point Channel south of Summer Street are in full sunlight. No net new shadows 
would be created by Alternative 1. Alternative 2 and Alternative 3 would each cast narrow slivers of new 
shadow on internal South Station site open spaces, occupying a very small areas of OS-3 adjacent to the 
proposed buildings. This small sliver of new shadow notwithstanding, internal ground level open spaces 
including OS-1 and OS-2 would be substantially in full sunlight. There would be no new shadow impacts 
to the Rolling Bridge Park open space located adjacent to the South Station site. 


The narrow slivers of shadows cast on internal open spaces would not have any substantive effect on use 
of these spaces by the public. Similarly, the project would not cast any new shadows on Dorchester 
Avenue or Fort Point Channel and no adverse impacts are anticipated. 
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10 A.M. 


At 10:00 a.m., the sun is still relatively low in the southeastern sky and shadows from the project South 
Station site are cast in a northwesterly direction away from Fort Point Channel. Dorchester Avenue, OS-1, 
OS-2, and greater than 95% of Fort Point Channel watersheet south of Summer Street would be in full 
sunlight, No net new shadows would be created by Alternative 1. A small sliver of new shadow would be 
cast by Alternative 2 or Alternative 3 into OS-3. 


The small shadows cast on OS-3 and OS-4 would not have any appreciable effect on the public use of 
OS-3. None of the alternatives would have any impact on the use of existing or proposed open spaces in 
the vicinity of the South Station, the watersheet of Fort Point Channel or any other areas in South Boston. 
There would be no new shadow impacts to the Rolling Bridge Park open space located adjacent to the 
South Station site. 


11 A.M. 


At 11:00 a.m., the sun is still in the southeastern sky and shadows are cast to the northwest. The majority 
of the modeled new shadows would fall within the South Station site. No new shadows from the South 
Station site in any Build Alternative would be cast on Dorchester Avenue, Fort Point Channel watersheet 
or South Boston. The existing I-90 Vent Building would cast OS-1 partially in shade. No net new 
shadows would be created by Alternative 1. Small areas of OS-2 and OS-3 would be shaded in 
Alternative 2 and Alternative 3. 


No adverse impacts on the public use of these spaces are anticipated, as most of OS-2 and OS-3 would be 
sunlit at this hour. Similarly, the project would not cast any new shadows on Dorchester Avenue or Fort 
Point Channel and no adverse impacts are anticipated. 


12 NOON 


By 12:00 p.m., the sun has moved to the southern sky and shadows are cast almost due north. At this 
time, approximately 50% of the planned open space OS-1 would be shaded by the I-90 Vent Building in 
all alternatives. 


Alternative 1 would create a small area of net new shadows adjacent to the existing South Station 
platforms but no new shadows in any area subject to Chapter 91. Approximately 25% of the OS-2, OS-3 
and OS-4 open spaces would be shaded by Alternative 2. Approximately 50% of OS-4 would be shaded 
in Alternative 3. 


In Alternative 3, up to 50% of OS-2 and OS-3 would be shaded and small slivers of shadow would be cast 
on the western sidewalk of Dorchester Avenue by the joint/private development buildings. These minimal 
shadows would be limited to sidewalk within a few feet of the building’s facade and would not be 
expected to have substantial effect on the public use of this sidewalk. The remainder of Dorchester 
Avenue and nearly all of Fort Point Channel watersheet would be in full sunlight. 


There would be no new shadow impacts to the Rolling Bridge Park open space located adjacent to the 
South Station site in Alternative 2 or Alternative 3. 
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1 P.M. 


At 1:00 p.m., the sun is in the southwestern sky having passed solar noon at 12:29 p.m. At this time, all 
shadows are cast to the north-northeast, nearly parallel to the orientation of the South Station site and Fort 
Point Channel. Due to this solar orientation and the azimuth, all project-related shadows would remain 
within the South Station site. Alternative 1 would create a small area of net new shadows adjacent to the 
existing South Station platforms, but no new shadows would be cast in any area subject to Chapter 91. 
Shadows cast by Alternative 2 on OS-2 and OS-3 would increase to approximately 40%. The I-90 Vent 
Building would partially shade OS-1 in all alternatives. 


Alternative 3 would shade approximately 80% of OS-2 and OS-3 and all of OS-4. The small shadows 
cast on the Dorchester Avenue sidewalk near the corners of the Joint/Private Development would be 
minimal in Alternative 3. The remainder of Dorchester Avenue and nearly all of Fort Point Channel 
watersheet would be in full sunlight. 


Neither Alternative 2 nor Alternative 3 would cast any new shadows on Rolling Bridge Park open space. 
Furthermore, neither alternative is expected adversely affect public use of these open spaces. 


2 P.M. 


At 2:00 p.m., the sun has moved further into the southwestern sky and is lined up with the orientation of 
the South Station site and Fort Point Channel. All project-related shadows would remain within the South 
Station site. Alternative 1 would create a small area of net new shadows adjacent to the existing South 
Station platforms and immediately adjacent to the planned headhouse, but not within any planned public 
open space or sidewalk. Alternative 2 would shade nearly all of the open spaces OS-2 and OS-3 and a 
small sliver of OS-4 at this hour, leaving small slivers of sunlight at the northeastern edges of these 
spaces. Alternative 3 would shade all of OS-2, OS-3 and OS-4. Additionally, Alternative 3 would cast 
long narrow shadows along the adjacent area of the Dorchester Avenue sidewalk. The majority of 
Dorchester Avenue and all of Fort Point Channel would be in full sunlight. No new shadows would be 
cast on OS-1 in any studied alternative. 


3 P.M. 


At 3:00 p.m., the sun is in the southwestern sky and for the first time in the day, substantial new shadows 
are cast on Dorchester Avenue and Fort Point Channel by existing buildings. The majority of OS-1 
would be shaded in existing conditions. Alternative 1 would create a small area of net new shadows 
approximately 100 feet wide adjacent to the existing South Station platforms, but not within any planned 
public open space. In Alternative 2, the only new shadows cast on public open spaces would be the 
complete shading of OS-2 and OS-3 and approximately 50% of the eastern section of OS-3. Rolling 
Bridge Park would be in full sunlight at this hour. On a fall day, 3:00 p.m. is a transition time when the 
sun is low in the sky and shadows start to dominate the City’s urban landscape. The OS-2 and OS-3 
spaces would have been in shade for over an hour by 3:00 p.m. Even on sunny days, the public use of 
OS-2 and OS-3 would be expected to be limited at this hour and date. The minor new shading on OS-2 
and OS-3 is not expected to adversely affect the public use of these spaces. 


Alternative 3 would shade all of OS-2 and OS-3, approximately 1,600 linear feet of Dorchester Avenue 
and the edge of Fort Point Channel. For the first time in the day, Alternative 3 would cast new shadows 
on public spaces beyond the South Station site boundaries reaching the western end of the Summer Street 
Bridge and adjacent sidewalks and the Harborwalk. The sidewalk and the Harborwalk at this location 
would be in shadows cast by Alternative 3. While these areas would be sunlit in Alternative 2, they 
would be shaded in Alternative 3. 
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4 P.M. 


At 4:00 p.m., the sun is low in the southwestern sky casting shadows to the northeast. All of Dorchester 
Avenue from Summer Street to the I-90 Vent Building and the majority of OS-1 would be in shadow in 
existing conditions in all alternatives. Rolling Bridge Park would be in full sunlight. Alternative 1 would 
create net new shadows approximately 175 feet of the proposed headhouse. New shadows cast by 
Alternative 2 and Alternative 3 would completely shade the public open spaces OS-2 and OS-3. New 
shadows cast by Alternative 3 would shade approximately 50% of Fort Point Channel watersheet between 
Summer Street and the southern end of joint/private development. Additionally, Alternative 3 would cast 
new shadows on the western half of Summer Street and a small area at the midpoint of the Congress 
Street Bridge near the Tea Party Ship Museum. No new shadows would fall on this private museum. 
None of the Build Alternatives would cast new shadows on any existing waterfront facility along Fort 
Point Channel. The entire eastern shoreline of Fort Point Channel would be in full sun, including the 
public spaces at Children’s Wharf and Fort Point Pier. 


5 P.M. 


At 5:00 p.m., the sun is very low in the southwestern sky and is within one hour of sunset at 
approximately 6:00 p.m. Most of the City is in shadow, including OS-1 and all but the southern end of 
Dorchester Avenue and Fort Point Channel. Rolling Bridge Park would, however, be in full sunlight. 


Alternative 1 would not create any net new shadows. Alternative 2 would completely shade the on-site 
public open spaces OS-2 OS-3 and the eastern shoreline of Fort Point Channel, partially shading Fort 
Point Pier and the adjacent sections of the Harborwalk. The potential impacts to public use of project 
open spaces from Alternative 2 would be expected to be minimal at 5:00 p.m. on October 23. The OS-2 
and OS-3 areas would be adjacent to large buildings and their shading would be predictable at a time 
when nearly all of the City of Boston is in shadow. The use of these east-facing spaces on a late fall 
afternoon would expected to be limited. The public use of the eastern shoreline of the Fort Point Channel 
this late in day and season is expected to be minimal and limited to small watercraft returning to the dock 
to be removed from the water and walking or strolling. The additional shadows predicted by Alternative 
2 would not adversely affect the ability of Fort Point Pier to provide these functions and would not 
discourage the use of the facility by the public. 


Alternative 3 would shade OS-2, OS-3, and OS-4, but would also shade the entire eastern shoreline of 
Fort Point Channel for approximately 1,000 feet south of Summer Street and one block into South 
Boston. Alternative 3 shadows would extend as far northeast as Children’s Wharf, shading the small 
sunlit area on the wharf at this hour. As with Alternative 2, the shadows cast by Alternative 3 would not 
be expected to discourage the use of these spaces by the public. Open spaces OS-2 and OS-3 would be 
adjacent to the eastern facades of large buildings and would predictably be in shadow at this hour. The 
new shadows cast on Fort Point Pier and Children’s Wharf at this hour would convert some of the 
remaining sunlit spaces along the shoreline in Fort Point Channel area to shade. The Boston Children’s 
Museum closes at 5:00 p.m. most days, resulting in a reduced population of visitors to Children’s Wharf 
at this hour. No substantial adverse effects are anticipated. 


6 P.M. 


At 6:00 p.m., the sun is setting and nearly the entire City of Boston is deep in shadow from the existing 
urban environment. Alternative 2 and Alternative 3 each add incrementally to these shadows, filling in 
small gaps in the existing shadows created by the Boston skyline. 
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Alternative 1 would not result in any net new shadows. Net new shadows cast on public open spaces by 
Alternative 2 would be limited to landlocked tidelands several blocks east of Fort Point Channel. None of 
these areas are subject to Chapter 91 jurisdiction and no impacts to the public use of these spaces would 
be expected due to the impending sunset and the extensive shadows present in the city at this hour. 


Alternative 3 would also create new shadows, filling in small gaps in the shade dominated areas of South 
Boston in the vicinity of Seaport Boulevard and open spaces adjacent to Pier 4 in South Boston. No 
adverse impacts are anticipated from these minor new shadows created by Alternative 3. 


8.4.1. Conclusion 


The following conclusions are based on the forgoing shadow analysis: 


e Alternative 1 would not create any new shadows on exterior public spaces and, as a nonwater- 
dependent infrastructure project, would not be subject to 310 CMR 9.51(2)(c). 

e Alternative 2 would meet the Chapter 91 standards for building height, open space, and setback, 
and would not be expected to require mitigation for the relatively minor shadow impacts 
predicted. 

e Alternative 3 would exceed the building height and setback requirements of Chapter 91 and 
create new shadows on portions of the project site and, in the late afternoon, in South Boston. 
The shadows cast on the planned on-site open spaces OS-2 and OS-3 would not negate the strong 
public benefits accrued from the project along Dorchester Avenue from opening approximately 
five acres of filled tidelands for public use. The anticipated shadows cast on the South Boston 
shoreline of Fort Point Channel would last approximately one hour, and are not expected to result 
in substantial adverse impacts to the public use of these spaces. 

e No mitigation is anticipated for new shadows cast on Dorchester Avenue, because all Build 
Alternatives would result in a substantial net benefit to public use of the waterfront. The 
relatively brief duration of the predicted new shadows on the South Boston shoreline of Fort 
Point Channel would be unlikely to require mitigation. 


9. Summary of Findings 


This section addresses potential impacts to filled tidelands subject to Chapter 91 resulting from the project 
at South Station and its immediate vicinity. There are no jurisdictional filled tidelands at any of the three 
layover facility sites and therefore no impacts at those sites. Similarly, the No Build Alternative would 
not include any new construction or change in use triggering a new license and therefore would not result 
in any new impacts to filled tidelands. 


9.1. No Build Alternative 


The No Build Alternative would maintain the existing conditions relative to compliance with 
M.G.L. Chapter 91 and the Massachusetts Waterways Regulations. In this alternative, the following 
conditions would continue to define the South Station and layover facility sites site pursuant to Chapter 
91 


e The existing South Station Terminal, including tracks, platforms, headhouse, loading docks, bus 
terminal, and ancillary facilities would continue to operate as a licensed multi-modal 
transportation facility. 

e The USPS General Mail Facility would continue to operate under the existing federal pre- 
emption, exempting the facility from all operational, design, and public access requirements of 
Chapter 91 and the Waterways Regulations. Dorchester Avenue and the western shoreline of 
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Fort Point Channel would remain closed to public use between the existing security gates limiting 
public access to approximately 400 linear feet of Dorchester Avenue adjacent to Summer Street; 
and, 

e The layover facility sites at Widett Circle and Beacon Park Yard are not subject to Chapter 91 
and would continue to be landlocked pursuant to Chapter 91, Section 18. The Readville — Yard 2 
Layover Facility does not contain filled tidelands and is not subject to Chapter 91. 


9.1.1. Licensing Approach 


The No Build Alternative would not require any new Chapter 91 licensing or approvals. 


9.2. Alternative 1 — Transportation Improvements Only 


Alternative 1 would include the following structural alterations and/or changes in use subject to review 
under Chapter 91: 


e Removal of the USPS General Mail Facility including: 

o Demolition of the building, loading docks, underground parking, and gated access 
control. 

e Reopening of Dorchester Avenue and construction of new surface features connecting Summer 
Street with the public portion of Dorchester Avenue located south of MassDOT Vent Building #1 
and on the South Boston side of Fort Point Channel, including: 

o One-half mile of Harborwalk extension comprising approximately one acre; 
o One-half mile of new paved cycle track; 

o One-half mile of re-opened publicly accessible travel lanes; and 

o One-half mile of public sidewalk on the western side of Dorchester Avenue. 

e Construction of up to seven new tracks and associated platforms and public areas at South 
Station; 

e Construction of a new South Station headhouse fronting on Dorchester Avenue; 

e Construction of several buildings above and adjacent to the planned transportation improvements; 
and, 

e Dedication of greater than one square foot of open space for every square foot dedicated to 
buildings for nonwater-dependent use within the jurisdictional area as open space. All of the 
layover facilities are exempt from Chapter 91 opens space requirements because none of them 
contain filled tidelands subject to licensure. 


9.2.1. Licensing Approach 
Alternative 1 would require a new nonwater-dependent infrastructure license for all transportation 
improvements related to (a) demolition of the existing USPS General Mail Facility (b) the track 
improvements and related construction within 250 feet of the flowed tidelands of Fort Point Channel, and 
(c) the reopening of approximately one-half mile of Dorchester Avenue and its rededication to publicly 
accessible uses. 


9.2.2. Conclusion 


Alternative | would fully comply with M.G.L. Chapter 91 and the Massachusetts Waterways Regulations. 
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9.3. Alternative 2 — Joint/Private Development Minimum Build 


Alternative 2 would include the following elements subject to review under Chapter 91: 


Removal of the USPS General Mail Facility including: 

o Demolition of the building, loading docks, underground parking, and gated access 

control. 

Reopening of the presently closed portion of Dorchester Avenue and construction of new surface 
features connecting Summer Street with the public portion of Dorchester Avenue located south of 
MassDOT Vent Building #1 and on the South Boston side of Fort Point Channel, including: 

o One-half mile of a Harborwalk extension comprising approximately one acre; 

o One-half mile of new paved cycle track; 

o One-half mile of re-opened publicly accessible travel lanes; and 

o One-half mile of public sidewalk on the western side of Dorchester Avenue. 
Construction of up to seven new tracks and associated platforms and public areas at South 
Station; 
Construction of a new South Station headhouse fronting on Dorchester Avenue; 
Construction of several building buildings above and adjacent to the planned transportation 
improvements; and 
Dedication of a minimum of one square foot of open space for every square foot of building for 
nonwater-dependent use within jurisdictional area as open space. All of the layover facilities are 
exempt from Chapter 91 opens space requirements because none of them contain filled tidelands 
subject to licensure. 


9.3.1. | Licensing Approach 


Alternative 2 would require the following Chapter 91 approvals: 


A nonwater-dependent Infrastructure License for all transportation improvements related to: 
(a) the track improvements located within 250 feet of the flowed tidelands of Fort Point Channel; 
(b) the reopening of Dorchester Avenue and its rededication to publicly accessible uses; and 

One or more nonwater-dependent use licenses for the construction of the joint/private 
development located within 250 feet of the flowed tidelands of Fort Point Channel. These 
licenses are anticipated to be sought under a Consolidated Written Determination to facilitate a 
concise public review of the Joint/Private Development and issuance of a series of licenses with a 
consistent set of Special Conditions. 


9.3.2. Conclusion 


Alternative 2 complies with all applicable Chapter 91 standards through the issuance of a new nonwater- 
dependent infrastructure license for the planned transportation improvements located within 250 feet of 
the edge of Fort Point Channel and one of more nonwater-dependent use licenses for the joint/private 
development buildings. 
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9.4. Alternative 3 — Joint/Private Development Maximum Build 


Alternative 3 would include the following elements subject to review under Chapter 91: 


Removal of the USPS General Mail Facility including: 

o Demolition of the building, loading docks, underground parking and gated access control. 
Reopening of Dorchester Avenue and construction of new surface features connecting Summer 
Street with the public portion of Dorchester Avenue located south of MassDOT Vent Building #1 
and on the South Boston side of Fort Point Channel, including: 

o One-half mile of a Harborwalk extension comprising one acre; 

o One-half mile of new paved cycle track; 

o One-mile of re-opened publicly accessible travel lanes; and 

o One-half mile of public sidewalk on the western side of Dorchester Avenue. 

Construction of up to seven new tracks and associated platforms and public areas at South 
Station; 

Construction of a new South Station headhouse fronting on Dorchester Avenue; 

Construction of several buildings above and adjacent to the planned transportation improvements. 
These buildings would exceed the building height setbacks established by 310 CMR 9.51(3)(e) 
and 310 CMR 9.51(3)(c) because they would be taller than allowed under existing regulations 
and within the 100-foot wide Water-Dependent Use Zone; and 

Dedication of a minimum of one square foot of open space for every square foot of buildings for 
nonwater-dependent use within the Chapter 91 jurisdictional area as open space. All of the 
layover facilities are exempt from Chapter 91 opens space requirements because none of them 
contain filled tidelands subject to licensure. 


9.4.1. Licensing Approach 


Alternative 3 would require the following Chapter 91 Licenses and related approvals: 


A nonwater-dependent Infrastructure License for all transportation improvements related to: 
(a) the track improvements located within 250 feet of the flowed tidelands of Fort Point Channel. 
(b) the reopening of Dorchester Avenue and its rededication to publicly accessible uses. 
A Municipal Harbor Plan Approval would be required for Alternative 3 because the Joint/Private 
Development component would: 

o Exceed the building height limits established by 310 CMR 9.51 (3)(e). 

o Include buildings for nonwater-dependent use in the 100-foot wide water-dependent use 

zone. 

One or more Nonwater-dependent Use Licenses for the construction of the joint/private 
development located within 250 feet of the flowed tidelands of Fort Point Channel. These 
licenses are anticipated to be sought under a Consolidated Written Determination to facilitate an 
efficient public review of the joint/private development and issuance of a series of licenses with a 
consistent set of Special Conditions. 


9.4.2. Conclusion 


Alternative 3 would require a new nonwater-dependent infrastructure license for the transportation 
elements and one or more nonwater-dependent use licenses for the Joint/Private Development 
components. This alternative complies with baseline open space requirements. However, this alternative 
would require certain regulatory substitutions to comply with the building height, setback requirements, 
and the water-dependent use zone restrictions. 
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10. Figures 
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Figure 1—South Station Expansion Site Boundaries 
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Figure 3—Beacon Park Yard Layover Facility Site Boundary 
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Figure 4—Readville - Yard 2 Layover Facility Site Boundary 
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Figure 6—Beacon Park Yard Historic Shoreline 
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Figure 7—John Hills Map of Boston, 1770 
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Figure 8—United States Coast Survey, 1846 
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Figure 9—E.S. Chesborough Map of Boston, 185 
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Figure 10—United States Coast Survey, 1860 
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Figure 11—Fort Point Channel Historic Waterways Licenses 
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Figure 12—Beacon Park Yard — Metropolitan Parks Commission Map, 1894 


October 2014 South Station Expansion 
Page 64 Massachusetts Department of Transportation 


Coastal Resources Technical Report 


“uoppucs Buysixe peroidde-Ajsnoinaud e se jooloud syyBry sy UONEIS YINOS ey epNjoU! SeANEWAye Png IE PUE PING ON OU, :2}ON 


ooE ost SZ O 
}e04 | J | | ae 
2 


a 
j JaUUeYD yUIOg W04 


<— (wojeq) our pay —_, 
peoy o11GNd Jo wary 


easy Bupped eoeynsqng SdSf 0} sseooy 
enuany 491884210g 


yooq Bulpeo7 
uOne}S YINOS 


Buipling seca 
uone}s YN 


asnoypesy 


uonels ynog te — = Bupyooueyuy | JMOL 


(a@aoge | eseyd) 
Jamo syyBry Jy 
uonels yyNos 


uone|nauig |eoN1eA 
jeulwey sng 


yang puejeeuy 


Punoguyiony 6+ 


October 2014 
Page 65 


ed eBpug Buljjoy 
(pelosd-uou) sBuipying Buysix3 
Ayes Wwe |e2U9D SSN 
yeloig SySry Ny UOHEIS yINOS 
sonuyoes 

Jeuluuay sng UONe}S y;Nog 


SULOPL|G/SYEJ| UOHEIS YINOS 


DUGOGE 


saqujoe4 uoneyg nog 
pua! 


iu 
a 


PeOY SNIGNd JO JUE}KA 


\ ¥YAU0I09 DIG / eur) hunowey 
Nei 
y 
. IN 


8hz KZ 96.) Nee neat 


Figure 13—No Build Alternative 
Massachusetts Department of Transportation 


South Station Expansion 


Coastal Resources Technical Report 


“uonlpuos Buysixa paroudde-Ajsnoiaud e se yoalod syyBry sy UOREIS YINOS By) APNjoU! saAeWaye pling |e pue ping ON Oy :d}ON 


o0e ost SZ O 


nny i La 
jauUeYD JUlog YO4 


(juawdojaneq sepun) 
asnoypesy uoNe}S unos 


= —< 


pC SUO HET PUE SYSEI] [EUOHIPPY 


ed ebpug Burjoy 


yemapis palo SyyBry sy YORE} YINOS 

sonuioe4 

$IENUOMEH jeulwus| sng UOHE}S YINOS 
SUUOPE|d/SYORI| |PUONIPPY 

yoesl ajoAa uoisuedx3 uonelg ynos 

sontoey 

sseooy ajoiyap/Aempeoy uorsuedxg uonjesg ynog 
Paulwusjeg oq 

0} GuruwesGog / ededs uadQ SULOE|q/SYOBI] UOHE]S YINOS 


(oefoud-uou) s6uipjing Bunsx3 soniioe4 UoneIS YINOS 


pusebe7 


—= —, 


— ss 
FSO 1004Q¢7 — st 


“ 


asnoypesy 


uonels yInog 


(anoge | eseyd) 
Jamo] syyBry sy 
uoneys yng 


(aaoqge) 
YORRINIID [EOE 
Jeulay sng 


yeas yoeeg 
yang puejseuy 


Buryjooueyy | Jomo] 


82 Ka Cg, 


Punogquyiony £6+1 


yoyoauug UOREIS wnos 
Figure 14—Alternative 1 —- Transportation Improvements Only 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 


Page 66 


Coastal Resources Technical Report 


“uompuos Buysixa perosdde-Ajsnoiaid e se yoalod syyBry any UOReIS YNOS ayy apnjou! saaeEWae pying |je Pue Png ON ayL :a}ON 


o0€ ost GZ O 


3204| | a 


anusay 
49]Seyojog Woy 


UOHE|NDAD |BIIWOA 


__ Buped 0} ssscoy 


HIEMOPIS 
wlemuoque}} 
yORsL ajokQ 


ssadoy ajaiyep/Aempeoy 


JauueYD jUIOg WO4 ezeid or 
Bupped 


<—_— 1910H 
(Mojaq) eu] pay — > 


SOO, 


(juewdojereq sepun) jenuapisey 
@snoypedH uole}s yjNOoS 


_— Weed 


jeuluue) sng 


asnoupeay} 


uoneis unos 


Burjoopejuy | JamoL 


(anoqe | eseud) 
Jamo] syyBry Jy 
uone}s YyyNoS 


yeas yoeeg 


aoedg ued, 

juawidojanag yuo 

syed eGpug Buyjoy 

yelog siyBry sry UOREIg WNOg 
senuoes 

jeuluua) sng uoKe}s yng 
(yoafoid-uou) sBurpying Buysixy 
SUOPE|G/SYORJ| |EUOHIPPY 
uorsuedx3 uoyjeys yjnos 
sonijoe4 

uorsuedx3 uoyeys yNog 
SUOFE|d/SHORI| UOHEIS YINOS 


sonyioe 4 uoneyg yInog 
puo' 


\ 


aNnuany J3}Seyo0g \ 
WO} pine 0} sse00y 


\ 


XN YY Auogjo9 PlO eur] 


\, 


yy 
Vr, 


867 4IKZ gg) AS 


joypauuog woners HANS 


yeas puejsouy 


Punogurion, 86+ 


fa 


hunowuye 


& 
S 


Build 


Inimum 


Figure 15—Alternative 2 — Joint/Private Development M 


October 2014 


South Station Expansion 


Page 67 


Massachusetts Department of Transportation 


Coastal Resources Technical Report 


“uonlpucs Bunsixe peroidde-Ajsnoieid e se joaloud syyBry ny UONEIS YINOS ayy EpNjoU! SeAHeWE}/e PIIng |!e Pue PING ON OY) :e}ON 


Oo€ ost GZ O 


y2a4 j a 


enuaay 
J9}Seyos0g Woy 
Buped 0} sse00y 


uone|nou jeore, 


asnoypeaH u 


jauueYD JUlod YOY 


=e (mo1@q) 8u17 pay == 


(juewdojanaq sepun) 


jones UNOS 


Jeune) sng BSN 
a 


asnoypesy 
uoners UNOS 


(aaoge | eseud) 
Jamo syyBry Jy 
uoHe}S yng 


jeans yoreg 


yeans puejseuy 


HIEMEPIS, 

remuoqueH{ 

yori, aA 

ssacoy ajaiysp/Aempeoy 
ezeld OF 

Buried 

[10H 

soo 

Jenuepisey, 


Welod 


aceds uado 

quowdojanog julor 

ed a6pug Buyjioy 

paloig s1YyBry sy UOHeIS YINOS 


sanijioe 
jeumue| sng uone}s YINOS 


(j9<foid-uou) s6ulpng Buysix3 
SUIONE|q/SYOEI| |EUOHIPPY 
uolsuedx3 uoneys yjNOS 
‘Somoes 

uoisuedx3 uoneys ynos 


SUMOHE|d/SAOB/| UONEIS yINOS 


soniioe4 uoHeIS YINOS 


= 
[—} 
= 
= 


= 


puabey 


enueay a e 


wo Bue, 
Bupjopezuy | amos 


yopautuog UONEIS ane’ 


QO} sSeD0Vy 


\ 


Se Oy 


XS 
87 KZ 64) ‘ 


Punoquyrioyy e641 


\ 22402109 Io  eurhunowie 


a 
g 


Figure 16—Alternative 3 — Joint/Private Development Maximum Build 
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Figure 18—Shadow Study — October 23 at 10 a.m. 
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Figure 20—Shadow Study — October 23 at 12 p.m. 
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Figure 21—Shadow Study — October 23 at 1 p.m. 
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Figure 24—Shadow Study — October 23 at 4 p.m. 
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Figure 26—Shadow Study — October 23 at 6 p.m. 
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Figure 27—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build Annual (January to December, 0:00 to 23:00) 
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Figure 28—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build with Mitigation Annual (January to December, 0:00 to 23:00) 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.! In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximately 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Water Quality and Stormwater Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 Code of Massachusetts Regulation (CMR) 11.00 
(revised, May 10, 2013), and FRA’s Procedures for Considermg Environmental Impacts, 64 Federal 
Register (FR) 101 (26 May 1999), pp. 28545-28556. 


2. Summary of Findings 
This report evaluates the impacts of the SSX project on water resources adjacent to the project sites. 


Build Alternatives at the South Station site and the layover facility sites generally would result in minimal 
impacts on water resources. No drinking water supplies exist within the project study areas. The South 


1 Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), andthetwo most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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Station site would have decreased impervious cover in the Build Alternatives in comparison to the No 
Build Alternative. The impervious cover on the site would decrease from 99% in the No Build Alternative 
to 94% in the Build Alternatives. As a result, there would be a reduction in peak stormwater rates and 
volumes in comparison to the No Build Alternative. Because the peak flow rates and runoff volume in the 
Build Alternatives would be lower than the No Build Alternative rates and volume, it is anticipated that 
the existing drainage infrastructure would be sufficient to handle stormwater associated with the Build 
Alternatives. Stormwater management best management practices (BMPs) would be installed where 
feasible at the South Station site to improve water quality and to comply with the MassDOT Complete 
Streets guidelines, the City of Boston Complete Streets guidelines, and MassDEP stormwater 
management regulations. No new discharges and no impacts to the surface water quality of Fort Point 
Channel would result from the project. Stormwater mitigation is discussed in Section 7.1 of this technical 
report. 


Stormwater runoff from the additional platform area, the expanded concourse, the joint development, and 
Dorchester Avenue would ultimately discharge to Fort Pomt Channel. As discussed in Section 5.1.1, Fort 
Point Channel is within the Boston Inner Harbor which is classified as a Class SB, Category 5 impaired 
water body. Some of the outfalls to be utilized could include combined sewer overflows (CSOs). Due to 
the little change in land use percentages and stormwater flows associated with the SSX project, as well as 
the anticipated tie-in location for the Dorchester Avenue stormwater downstream of the existing CSOs, it 
is anticipated that there would be no impact to the frequency or volume of overflows to Fort Pomt 
Channel or to the Boston Water and Sewer Commission (BWSC) system as a result of the SSX project. 


Land use under existing conditions at each layover facility site is ndustrial or commercial and proposed 
conditions would not result in an increase in potential pollutant loading to nearby water bodies. Changes 
in land cover at Beacon Park Yard and Widett Circle in the Build Alternatives would include removing 
impervious cover and installing tracks and ballast, which would reduce the peak flow rates for stormwater 
runoff during most storm events. Stormwater BMPs at all layover sites would be installed, as necessary, 
to mitigate for the changes in stormwater runoff volume and to limit the impact from construction and 
layover facility operations on nearby water bodies. 


All project sites would be constructed to conform with applicable federal, state, and local regulations. For 
all project sites, it is anticipated that construction activities will disturb greater than one acre of surface 
area and therefore require a National Pollutant Discharge Elimination System (NPDES) Construction 
General Permit during construction. Section 7.2 includes a discussion of construction tme BMPs which 
would be implemented in compliance with the NPDES Construction General Permit. The South Station 
site and all three layover facility sites would be located on previously developed sites and would meet the 
Massachusetts Department of Environmental Protection (MassDEP) Stormwater Standards. The South 
Station, Beacon Park Yard, and Widett Circle sites are considered redevelopment projects under the 
MassDEP Stormwater Standards. Readville — Yard 2 site would be considered new development under 
the MassDEP Stormwater Standards as the existing layover facility would be expanded to currently 
pervious area. The proposed development at each site was evaluated for compliance with state and 
federal regulations and with the requirements of the Secretary’s Certificate on the ENF. 


3. Regulatory Context 


Water resource regulations pertaining to the SSX project include federal, state, and local regulations 
concerning surface waters, public drinking water sources, groundwater, and stormwater. This section 
describes the specific regulations considered in this analysis. 


Section 404 of the federal Clean Water Act (CWA) [33 United States Code (USC) 1251-1376] regulates 
discharges of dredged or fill material into waters of the United States. The National Wild and Scenic 
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Rivers Act of 1968 (16 USC 1271 et seq.) preserves certain designated rivers with outstanding natural, 
cultural, and recreational values. 


Section 401 of the federal CWA (33 USC 1251-1376), and the regulations that implement the Act, 
require the enhancement and protection of surface waters from pollution to ensure they are capable of 
supporting their designated uses. In accordance with the CWA, Massachusetts has adopted surface water 
quality standards that designate the most sensitive uses for which waters of the Commonwealth are to be 
enhanced, maintained, and protected. The Massachusetts Surface Water Quality Standards 
(314 CMR 4.00 et seq.) establishes classifications for inland and coastal waters and anti-degradation 
provisions to protect the waters of the Commonwealth. As required by the federal CWA, MassDEP has 
developed a listing of waterbodies in the state that do not meet the surface water quality standards set 
forth in the Act (CWA Sections 303d and 305b) and either have or will require the development of a total 
maximum daily load (TMDL) of known pollutants deemed threatening to the receiving water. The 
MassDEP 2012 Integrated List of Waters? (303d and 305b list) lists the status of water bodies reviewed 
against their designed use, and was approved by the U.S. Environmental Protection Agency (U.S. EPA) 
on November 16, 2011. The water bodies are assigned one of the following five categories: 


1. Unimpaired and not threatened for all designated uses; 

2. Unimpaired for some uses and not assessed for others; 

3. Insufficient information to make assessments for any uses; 

4. Impaired or threatened for one or more uses, but not requiring the calculation of a TMDL; or 
5. Impaired or threatened for one or more uses and requiring a TMDL. 


The Massachusetts Surface Water Quality Standards also protect certain existing surface waters such as 
those designated as Outstanding Resource Waters (ORWs) (314 CMR 4.04(3) and 314 CMR 4.05(3)) and 
Areas of Critical Environmental Concern (ACECs) (301 CMR 12.00). As defined in Designated 
Outstanding Resource Waters of Massachusetts 1995,7 ORWs categorically include but are not limited to 
all Class A designated public water supplies, their tributaries and bordering vegetated wetlands, and 
certified vernal pools. Other waters designated as ORWs may include selected waters found in National 
Parks, State Forest and Parks, ACECs, or other waters based on their outstanding socio-economic, 
recreational, ecological, and/or aesthetic values. 


MassDEP has developed a Stormwater Management Policy that includes Stormwater Management 
Standards (administered under the Massachusetts Wetlands Protection Act [310 CMR 10.05]). The 
Standards address both water quality (pollutants) and water quantity (flood control) by establishing the 
level of required controls that can be achieved through site planning, non-structural measures, and BMPs. 
The Massachusetts Water Management Act [Massachusetts General Law (M.G.L.) c.21G] regulates and 
registers water withdrawals across the state. 


Under the CWA, the U.S. EPA in partnership with MassDEP administers the NPDES permit program, 
which regulates point source discharges to waters of the United States to control water pollution. The City 


> Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
* Massachusetts Department of Environmental Protection. Division of Watershed Management. Designated Outstanding Resource Waters of 


Massachusetts, 1995. 
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of Boston is authorized to discharge stormwater in accordance with the NPDES Municipal Separate 
Storm Sewer System (MS4) General Permit. The MS4 General Permit includes numerous requirements to 
improve stormwater management through public education, upgraded infrastructure, and municipal 
bylaws. The permit also requires cities to locate and correct any unauthorized sewage discharges into the 
stormwater system. 


In compliance with the federal CWA, industrial activities where the U.S. EPA is the permitting authority 
are permitted to discharge stormwater to the waters of the United States if authorized under the NPDES 
Multi-Sector General Permit (MSGP). The NPDES MSGP regulates discharges from 29 industrial 
sectors where activities such as material handling and storage, vehicle repairs and fueling, and vehicle and 
equipment storage are exposed to stormwater. MSGPs generally require the development of a stormwater 
pollution prevention plan (SWPPP) and implementation of control measures to minimize the discharge of 
pollutants in runoff. 


The Boston Redevelopment Authority (BRA) has developed a policy to protect groundwater resources in 
the City of Boston including mitigation (BRA Article 32).4 | The Groundwater Conservation Overlay 
District (GCOD) established under this policy requires that new projects within the regulated district 
ensure no reduction in groundwater levels and install measures to increase recharge of rainwater into the 
ground. 


4. Methodology 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville — Yard 2. Figure 1 shows the location 
of the four SSX project sites. For the water resources and stormwater evaluation, the study area was 
defined as a one-half-mile radius around the four SSX project site boundaries. The boundaries for each 
site are shown in Figure 2, Figure 3, and Figure 4. The study areas for the South Station, Widett Circle 
layover facility and Beacon Park Yard layover facility sites are shown in Figure 5. The study area for the 
Readville — Yard 2 layover facility site is shown in Figure 6. 


Existing water resources in the study areas for the South Station site and the three layover facility sites 
were identified through a desktop review. Various resource datalayers obtained from MassGIS* were 
used for this review. Section 5 of this report discusses the existing water resources at each site. 


Each site was reviewed to estimate peak stormwater discharge rates and runoff volumes from the site to 
the respective receiving water under No Build and Build conditions. The Natural Resource Conservation 
Service (NRCS) runoff curve number (CN) and unit hydrograph methods were used to calculate rainfall 
runoff response for storm events with recurrence intervals of 2, 10, 50, and 100 years. Rainfall depths for 
the 24-hour storm were used for this evaluation based on the Northeast Regional Climate Center data for 
the City of Boston.° Area-weighted average curve numbers for No Build and Build conditions were 
determined using curve numbers presented in U.S. Department of Agriculture (USDA) NRCS Technical 
Release 55 (TR-55).’ Table 1 shows runoff curve numbers for urban areas as presented in TR-55. This 


* Boston Redevelopment Authority. Article 32 Groundwater Conservation Overlay District. 2006. 
http:/Avww.bost onredevelopmentauth ority .org/pdf/ZoningCode/Article32.pdf. 
> Massachusetts Office of Geographic Information. Available at: http://www.mass. go v/anf/research-and-tech/it-serv-and-sup port/application- 


serv/office-of geographic-information-massgis/ 


Northeast Regional Climate Center. Extreme Precipitation in New York & New England: An Interactive Web Tool for Extreme Precipitation 


Analysis. http://precip.eas.cornell.edu/. 
7 U.S. Department of Agriculture. Natural Resources Conservation Service, and Conservation Engineering Division. Technical Release 55: 
Urban Hydrology for Small Watersheds (TR-55). June 1986. 


October 2014 South Station Expansion 
Page 4 Massachusetts Departmentof Transportation 


Water Quality and Stormwater Technical Report 


table was used to select curve numbers for the peak stormwater discharge rates and runoff volumes 
calculations in this review. 


Table 1—Runoff Curve Numbers for Urban Land Covers and Hydrologic Soil Groups (HSG) 
| Cover type and hydrologic condition | HSG A | HSGB | HSGC | HSGD 
Open space (lawns, parks, golf courses, cemeteries, etc.) 
Poor condition (grass cover < 50%) 
Fair condition (grass cover 50% to 75%) 
Good condition (grass cover > 75%) 
Impervious areas: 
Paved parking lots, roofs, driveways, etc. (excluding right-of- 


Streets and roads: 

Paved; curbs and storm sewers (excluding right-of-way) 

Paved; open ditches (including right-of-way) 

Gravel (including right-of-way) 

Dirt (including right-of-way) 

Source: T echnical Release 55: Urban Hydrology for Small Watersheds (T R-55). Page 2-5. 


= 
r<) 
S 


The condition of the underlying soils is not known at this time. For this evaluation, it was assumed the 
underlying soils are included in hydrologic soil group (HSG) C. For this evaluation, track ballast was 
assumed to be impervious — gravel land cover. Results of the analysis are included in Section 6 of this 
report. 


Stormwater BMP feasibility was evaluated at each site to mitigate for impacts associated with future 
conditions. Soil infiltration capacity, likely presence of soil contamination, surface and subsurface space 
availability, stormwater drainage tie-in potential, topography, and maintenance and _ operations 
requirements were considered under the BMP feasibility review. A list of potential stormwater BMPs 
and their potential use on each site is provided in Section 7 of this report. 


5. Existing Conditions 


This section provides a description of existing conditions of the study areas, applicable to water quality 
and stormwater. These sections describe the water resources within each study area, existing land covers 
and land uses of the sites as they pertain to water quality and stormwater, and a description of the 
drainage patterns and existing stormwater infrastructure at each site. 


5.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, Fort Point Channel, and 
the South Boston Waterfront/Innovation District. The site includes the following: South Station 
Rail/Transit Terminal and South Station Bus Terminal, the USPS General Mail Facility/South Postal 
Annex site, including that portion of Dorchester Avenue fronting the site and running parallel to Fort 
Point Channel. The USPS owns in fee the portion of Dorchester Avenue that extends from the southern 
line of Summer Street to a line on the southern shore of Fort Pomt Channel adjacent to the Gillette 


property. 


Approximately 14 acres consist primarily of track and three acres consist of a small park, Harborwalk 
area, and a portion of Fort Point Channel located at the southern end of the site. The South Station site 
extends to include the headhouse to the north, located at the intersection of Atlantic Avenue and Summer 
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Street. The site extends along a portion of the NEC Main Line to the west, extending past Cove 
Interlocking. The site extends along a portion of the MBTA’s Fairmount Line/Old Colony Railroad to the 
south, extending just past Broad Interlocking. 


The 49 acres of the site consist of the following land covers: 


e Open space (Rolling Bridge Park), comprising approximately 1.0 acre. 

e Impervious paved parking, comprising approximately 21,000 sf or 0.5 acres. 

e Impervious paved roadway (Dorchester Avenue), comprising approximately 217,800 sf or 5.0 
acres. 

e Building footprint, including the headhouse, Bus Terminal and USPS facility, comprising 
approximately 945,000 sf or 21.7 acres. 

e Other altered area, including railroad tracks, comprising approximately 919,116 sf or 21.1 acres. 


According to USDA NRCS soil survey maps,* the underlying soils at the South Station site are classified 
as urban land. Urban land is defined as excavated and filled land over natural soils where specific soil 
characterization is not available through the NRCS soil survey. Soil and groundwater contamination may 
be present at the South Station site. See Appendix 14 - Site Contamination and Hazardous Materials 
Technical Report for more information. Further review of the potential level of contamination would be 
conducted during preliminary design. 


5.1.1. Water Resources 


The only surface water body within the study area for the South Station site is Fort Point Channel, which 
is part of Boston Inner Harbor, in the Boston Harbor watershed. As shown in Figure 5, Boston Inner 
Harbor includes portions of the Mystic and Chelsea Rivers, and extends to the mouth of the Charles River 
and to the line between Governors Island and Fort Independence. Boston Inner Harbor also includes Fort 
Point Channel, Reserved Channel, and Little Mystic Channel. Fort Point Channel is located between 
Dorchester Avenue and South Boston and extends from West Fourth Street north of the Northern Avenue 
pedestrian bridge. The USPS facility abuts Fort Pomt Channel to the west, separated by Dorchester 
Avenue. 


As shown in Figure 5, the Fort Pomt Channel drainage subbasin includes a large area of Boston. This 
subbasin, according to the Boston Water and Sewer Commission (BWSC), represents its combined sewer 
and stormwater infrastructure drainage catchment area draining to Fort Pomt Channel and includes the 
entire area draining to Fort Pomt Channel. The 2,600-acre subbasin is 83% impervious. Subbasin land 
uses are largely residential with commercial and industrial land uses in the vicinity of the study area and 
Fort Point Channel. No other open water features exist within the subbasin and all stormwater is assumed 
to be conveyed in closed drainage systems. 


Boston Inner Harbor is included on the 2012 Final Integrated List of Waters’ as Category 5. Category 5 
waters are defined as waters identified as impaired (1.e., not supporting one or more intended uses) where 
the impairment is related to the presence of one or more “pollutants”, and the source of those pollutants is 
not considered to be natural therefore requiring one or more Total Maximum Daily Load (TMDL). The 
2012 Final Integrated List of Waters lists Boston Inner Harbor as being impaired for polychlorinated 


* U.S. Department of Agriculture. Natural Resources Conservation Service. Web Soil Survey. 
http:/Avebsoilsurvey.sc.egov.usda. gov/App/HomePage. htm. 
Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 
http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
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biphenyls (PCBs) in fish tissue, fecal coliform, Enterococcus, dissolved oxygen, and other.'° A Draft 
Pathogen TMDL has been developed for Boston Harbor in its entirety, which includes Boston Inner 
Harbor. 


Boston Inner Harbor is identified as a Class SB water. According to 314 CMR 4.05 (4) (b) Class SB 
waters are defined as: “a habitat for fish, other aquatic life and wildlife, including for their reproduction, 
migration, growth and other critical functions, and for primary and secondary contact recreation. In 
certain waters, habitat for fish, other aquatic life and wildlife may include, but is not limited to, seagrass. 
Where designated in the tables to 314 CMR 4.00 for shellfishing, these waters shall be suitable for 
shellfish harvesting with depuration (Restricted and Conditionally Restricted Shellfish Areas). These 
waters shall have consistently good aesthetic value.” 


According to the Boston Harbor Water Quality Assessment, the U.S. EPA has authorized 36 combined 
sewer overflows (CSOs) and six NPDES permitted discharges in the Boston Harbor. The BWSC 
operates seven CSOs that discharge to Fort Point Channel as shown in Figure 7 (Outfall IDs: BOS 062, 
BOS 064, BOS 065, BOS 068, BOS 070, BOS 072 and BOS 073). 


Through an ongoing program to improve water quality of the Boston Inner Harbor, the Massachusetts 
Water Resources Authority (MWRA) has constructed a 2.2-million gallon CSO detention and treatment 
facility at Union Park in the South End neighborhood of Boston. The Union Park CSO facility captures 
combined sewer and stormwater flow before it reaches Fort Point Channel (Outfall ID BOS 070). In 
2007, the MWRA completed the Fort Point Channel Sewer Separation Project. The goal of this project 
was to separate the storm drain and sanitary sewer systems and eliminate CSOs, thus removing pollutant 
sources to Fort Point Channel. The project included installing 4,550 feet of storm drains and raising the 
overflow weirs, installing new tide gates, and installing underflow baffles to outfalls BOS 072 and BOS 
073. The BWSC is also constructing the South Boston Sewer Separation Project, scheduled to be 
complete in 2015. The project includes 5,700 feet of new sanitary sewers and storm drains, 3,600 feet of 
water mains, and 7,500 feet of sanitary sewer lining. The project will reduce CSOs and infiltration and 
inflow and improve water quality in Fort Point Channel. 


Under NPDES permit number MA0003832, the Gillette Company, southeast of the South Station site, is 
permitted to discharge 53.1 million gallons of non-contact coolng water to Fort Pomt Channel daily. 
Under NPDES permit number MA0033928, MassDOT (formerly the Massachusetts Turnpike Authority) 
is authorized to discharge stormwater from the Central Artery Tunnel to various receiving waters, 
including Fort Point Channel. Additional permitted discharges contribute to Fort Point Channel via the 
BWSC system. There are no permitted water withdrawals from the Boston Inner Harbor. 


The MWRA closely monitors water quality within Boston Harbor. Five CSO monitoring stations are in 
Fort Point Channel in the vicinity of the CSO outfalls shown in Figure 7. At the northern end of Fort 
Point Channel, MWRA operates a nutrient monitoring station. Data on bacteria (Enterococcus, fecal 
coliform, and E.coli), nutrient levels (ammonium, nitrate, nitrogen, phosphate, phosphorus, carbon, 
chlorophyll a, and phaeopytin), physical properties (temperature, pH, salinity, dissolved oxygen, 
turbidity, and specific conductance), and total suspended solids are collected and monitored monthly (at a 
minimum). 


According to the MassGIS Outstanding Resource Water (ORW) data layer, ORWs, protected under the 
Massachusetts Surface Water Quality Standards (314 CMR 4.00 et seq.), are not present in the study 


‘© Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 
http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
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areas. ORWs can include Areas of Critical Environmental Concern (ACECs), protected shoreline, 
protected and scenic rivers, wildlife refuges, protected water supply (Zone I, Zone II, and Interim 
Wellhead Protection Areas), and certified vernal pools. 


Fort Pomt Channel is a tidal water. The National Oceanic and Atmospheric Agency (NOAA) operates a 
National Ocean Service (NOS) station in Boston, just north of the study area. The station has collected 
data related to tidal reach and sea level trends. Table 2 shows the tidal information collected at the Boston 
station, indicating the likely tidal elevations for Fort Pomt Channel. 


Table 2—Boston Tidal Information 


Datu Elevation Elevation 
NGVD729 feet NAVD88 feet 

Highest Observed Water Level 10.4 96 

(date: 2/7/1978) 

Mean Higher-High Water 5.6 4.8 


Mean High Water 5.1 4.3 
North American Vertical Datum of 1988 0.8 0.0 
National Geodetic Vertical Datum of 1929 0.0 -0.8 
Mean Sea Level 0.5 -0.3 
Mean Diurnal Tide Level 0.4 -0.4 
Mean Tide Level 0.4 -0.4 
Mean Low Water -4.4 -5.2 
Mean Lower-Low Water -4.7 -5.5 


Source: National Oceanic and Atmospheric Agency, Boston National Ocean Service Station 
Conversion Source: CORPSCON Available at: http://www.age.army.mil/corpscon/ 


The BRA updated the Groundwater Conservation Overlay District as of April 25, 2007 to include the area 
of South Boston just east of Fort Pomt Channel. The Groundwater Conservation Overlay District is 
shown in Figure 5. Portions of the South Station study area are within the Groundwater Overlay District; 
however the South Station site is outside the Groundwater Conservation Overlay District. The Boston 
Groundwater Trust installed groundwater monitoring wells around South Station in August 2010. Three 
wells were installed, two along Summer Street and one along Atlantic Avenue. Groundwater levels are 
measured by the Boston Groundwater Trust on a monthly basis to ensure protection of the groundwater 
resources in this area. '! 


5.1.2. Existing Stormwater Management 


The existing South Station site consists mostly of impervious surfaces including roadways, sidewalks, and 
rooftops (including rooftop parking). The track area, although ballasted, is underlain by compact soils and 
has a subsurface drainage system and is therefore assumed to be impervious. Other than Rolling Bridge 
Park, only minor, incidental pervious areas exist within the South Station site. Stormwater from the 
South Station site is collected in closed drainage systems. Based on the existing conditions survey,'” no 
existing stormwater detention, infiltration, or treatment measures are in place in the South Station site. 


"| Boston Groundwater Trust. Accessed October 10,2012. http://www. bost ongroundwater.org. 

? Bhatti Group. VHB Project 10295.00: BRA/EDIC Track61 on Ground Survey, May 23, 2009.; Harry R. Feldman, Inc. Existing Conditions 
Plan North Jetty, April 21,2007.; Harry R. Feldman, Inc. VHB Project 09957.03: South Station Tower Project, September, 2007.; HNTB. 
Central Artery Base map. March7, 2008.; Vanasse Hangen Brustlin, Inc. Existing Conditions Plan of Land: United States Postal Service. Boston, 
Massachusetts, September 26,2008.; Vanasse Hangen Brustlin, Inc. VHB Project 07882.00: Modern Continental Construction/Central Artery 
Contract C17A6 Traffic Management Base mapping Supplemented with updated street and traffic signal work with completion of the Central 
Artery Project, September 10,2008. 
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Existing pollutants and pollutant sources at the South Station site include cars, trucks, trains, aerial 
(atmospheric) deposition, hydrocarbons, metals, pathogens, total suspended solids (TSS), herbicides, 
trash, chloride, and nutrients. 


Along the western side of the South Station site, catch basins collect stormwater runoff along Atlantic 
Avenue and the runoff flows in a drainage main along Atlantic Avenue and off-site. As shown in Figure 
7, catch basins within the train track area collect drainage from the tracks and direct it to an existing 
six-foot, nine-inch brick BWSC CSO located under the tracks, which discharges at CSO 065 into Fort 
Point Channel.'? Available survey shows drainage lines flowing to the east which discharge to Fort Point 
Channel. A drainage collection system originating off-site from the west crosses Atlantic Avenue at East 
Street, and then heads north to Atlantic Avenue. From there, the 12-inch main connects to a manhole 
(labeled “Combined Sewer”) at the northwest corner of the headhouse. From there, the main continues 
eastward along the south side of Summer Street, passing the headhouse, 245 Summer Street, and the 
USPS facility at the intersection of Summer Street and Dorchester Avenue. This combined sewer system 
is not located within the same drainage system as the Fort Pomt Channel Sewer Separation System 
Project, the South Boston Sewer Separation Project, or the Union Park CSO facility. Per BWSC no 
treatment occurs downstream of the combined sewer at CSO 065 at South Station. 


Stormwater from the USPS parcel collects in a system of catch basins and drainage pipes. The pipes are 
shown in area survey plans as flowing from the USPS building, indicating that roof runoff is collected in 
the closed system as well. Stormwater from the USPS parcel discharges to Fort Point Channel separately 
from the South Station parcel discharges. 


A peak flow rate and runoff volume analysis was completed for the existing South Station site and is 
provided in Table 3. Approximately 99% of the site is comprised of building, roofs, roadways, paved 
parking and other impervious surfaces including railroad track and yard, which is an unpaved impervious 
surface of ballast and gravel. The site has an estimated weighted CN of 94 (based on TR-S55). 


Table 3—South Station Site Existing Flow Rates and Runoff Volumes 
24-Hour 24-Hour Rainfall Peak Flow(cu. Runoff Volume 
Storm Event Depth (in) ft/sec) (cu. ft) 


463,000 


748,000 
1,189,000 
100-year 377 444,000 


Ten outfalls directly discharging stormwater runoff from the South Station site to Fort Point Channel are 
shown in the area survey. According to the survey plans, study area stormwater outfalls invert elevations 
range from 4.4 to 7.1 feet (NAVD88) (5.2 to 7.9 feet [NGVD29]). Each invert elevation is shown in 
Table 4. Locations of outfalls are shown in Figure 7. 


'S Boston Water and Sewer Commission. Sewerage Works Improvements for Cleaning and Rehabilitation of Combined Sewer Overflow 065 in 
City Proper. October, 2012. 
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Table 4—South Station Study Area Stormwater Outfall Inverts 
Outfall Elevation Elevation 
ID NGVD729 feet NAVD88 feet 
4.4 
6.3 
5.5 
5.4 


4.9 
5.0 
5.2 
5.1 
52 


7.1 


Source: Survey compiled for South Station Site (See complete reference in Section 10) 
Conversion Source: CORP SCON Available at: http://www.age.army8 mil/corpscon/ 


The mean higher-high water level of Fort Pomt Channel is 4.8 feet (NAVD88) (5.6 feet [NGVD29]). 
Therefore, at 4.4 feet (NAVD88), the Outfall 1 invert is below the mean higher-high water level. Each 
outfall is below the highest observed water level of 9.6 feet (NA VD88) (10.4 feet [NVGD29]), observed 
on February 7, 1978.'4 No tide gates are indicated on the SSX project preliminary survey plan at any of 
the 10 outfalls. Visual inspection of these outfalls showed there were likely no tide gates at the outlets. As 
the outfalls discharge to tidal water, potential flooding would be influenced more by the tidal conditions 
as opposed to the volumes and rates of runoff from the site. 


There are three BWSC CSOs that convey combined sewer to Fort Point Channel in the immediate 
vicinity of the South Station site: CSO 064, CSO 065 and CSO 068. Historical plans obtained from 
BWSC show the existence of a tide gate at CSO 065 the origin of the overflow discharge pipe located 
along Atlantic Avenue. 


5.2. Layover Facility Sites 


This section describes the existing conditions as they pertain to water quality and stormwater for each of 
the layover sites. Each site has unique water resources, land cover and existing drainage characteristics. 


5.2.1. Widett Circle 


The Widett Circle site, totalng approximately 29.4 acres, is located in South Boston along the MBTA’s 
Fairmount Line, approximately one track-mile from South Station. It is comprised of two parcels, 
primarily in private ownership: Cold Storage and Widett Circle. Cold Storage, approximately 6.6 acres, 
located primarily at 100 Widett Circle, currently houses a temperature controlled food storage and 
distribution facility, owned by Art Mortgage Borrower Propco 2006 2 LP, and used by 
Americold/Crocker & Winsor Seafoods. The building has an active rail siding served by CSX 
Transportation, Inc. (CSXT) with space for six freight cars. A change in ownership of the Cold Storage 
parcel within the Widett Circle site is anticipated. In October 2013, Celtic Recycling, LLC received 
approval from the Massachusetts Environmental Policy Act (MEPA) Office (EEA No. 15070) to renovate 
and convert existing facilities at the Cold Storage parcel, located at 100 Widett Circle, into a material 
recycling facility. Widett Circle, located primarily at 1 and 2 Foodmart Road, is owned by The New 


'4 National Oceanic & Atmospheric Administration. Boston NOS Station Home Page. Accessed October 10, 2012. 
http:/Aidesandcurrents.noaa.gov/geo.shtm|?location=8443970. 
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Boston Food Market Development Corporation and is made up of approximately 30 units leased to 
multiple businesses in the food processing, food storage, and food logistics industry. 


The 29.4-acre site is completely impervious and consists of the following land covers: 


e Impervious paved parking/storage areas (approximately 853,000 sf, 19.6 acres). 
e Building footprint (approximately 366,000 sf, 8.4 acres). 
e Other altered area including railroad tracks (approximately 60,000 sf, 1.4 acres). 


According to USDA NRCS soil survey maps, the underlying soils at the Widett Circle site are classified 
as urban land. Urban land is defined as excavated and filled land over natural soils where specific soil 
characterization is not available through the NRCS soil survey. Soil and groundwater contamination may 
be present at the Widett Circle site. See Appendix 14 - Site Contamination and Hazardous Materials 
Technical Report for more information. Further review of the potential level of contamination would be 
conducted during preliminary design. 


Water Resources 


The only surface water body within the study area for the Widett Circle is Fort Point Channel, which is 
part of Boston Inner Harbor, in the Boston Harbor watershed. A description of Fort Point Channel is 
included in Section 5.1.1 of this report. 


Existing Stormwater Management 


Stormwater from the Widett Circle site is currently collected in a series of catch basins within existing 
parking areas and along existing roadways, Widett Circle and Foodmart Road. Runoff from the catch 
basins is collected in a 36-inch storm drain which ties into the overflow portion of a large combined sewer 
that runs north to south adjacent to the Americold facility.'° The ultimate discharge point for overflows 
from the combined sewer is Fort Point Channel at CSO 070, as shown in Figure 7. 


Based on existing aerial survey, no existing stormwater detention, infiltration, or treatment measures are 
in place in the Widett Circle site. Existing pollutant sources at the Widett Circle site include cars, trucks, 
aerial depositions, trash, and food byproducts from the existing food processing industries. 


A peak flow rate and runoff volume analysis was completed for the existing Widett Circle site and is 
provided in Table 5. The existing land cover is completely impervious and with an estimated CN of 97 
(based on TR-S55). 


Table 5—Widett Circle Site Existing Flow Rates and Runoff Volumes 


24-Hour 24-Hour Rainfall Peak Flow Runoff Volume 
Storm Event Depth (in) (cfs) (cu. ft) 


307,000 


741,200 


307000 
478,700 
; 741-200 
8s 892,600 


'S Boston Water and Sewer Commission. Utility Mapping. April 2010. 
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Many of the existing industrial facilities located within the Widett Circle layover facility site are required 
to have a U.S. EPA NPDES MSGP under Sector U: Food and Kindred Products Facilities. The MSGP 
requires the facilities to implement source control measures to limit the potential of pollutants from the 
sites from entering the storm drain system and ultimately surrounding water resources. 


5.2.2. Beacon Park Yard 


MassDOT intends to utilize Beacon Park Yard as a preferred location to the west, to provide a more- 
balanced mix of layover sites west and south of South Station. MassDOT is continuing to evaluate the 
Widett and Readville Alternatives to provide a layover facility south of South Station. MassDOT is 
simultaneously performing environmental review of the I-90 Allston Interchange project, which is located 
in an area that includes the Beacon Park Yard rail site and I-90 (the Massachusetts Turnpike). The 
Interchange project is examining how to best realign the transportation assets in this area while also 
addressing significant structural needs; highway operational changes (the introduction of All-Electronic 
Tolling); the construction of a commuter rail station; and the introduction of significant off-road 
multimodal connections throughout the area. MassDOT has determined that it is appropriate to consider 
these potential transportation changes under a single environmental review process. Therefore, MassDOT 
plans to continue environmental review of the Beacon Park Yard site as a layover facility as part of the I- 
90 Allston Interchange project’s environmental review. An ENF for that project is anticipated to be filed 
with the Secretary of EEA in late 2014 concurrent with this DEIR. 


The site is 30.0 acres and consists of the following land covers: 


e Impervious paved parking/storage areas (approximately 280,000 sf, 6.4 acres). 
e Building footprint (approximately 6,700 sf, 0.15 acres). 
e Other altered area including railroad tracks (approximately 1,020,500 sf, 23.4 acres). 


According to USDA NRCS soil survey maps, the underlying soils at the Beacon Park Yard site are 
classified as urban land. Urban land is defined as excavated and filled land over natural soils where 
specific soil characterization is not available through the NRCS soil survey. Soil and groundwater 
contamination may be present at the Beacon Park Yard site. See Appendix 14 - Site Contamination and 
Hazardous Materials Technical Report for more information. Further review of the potential level of 
contamination would be conducted during the design stage. 


Water Resources 


The only surface water body within the Beacon Park Yard layover facility study area is the Charles River, 
within the Charles River watershed. Drainage from Beacon Park Yard discharges to the Charles River in 
the lower Charles River Watershed. The Charles River is 80 miles long and is broken into various 
segments. Beacon Park Yard discharges to Segment MA72-36 of the Charles River. This segment of the 
Charles River extends 6.1 miles from the Watertown Dam in Watertown to the Boston University Bridge 
in Boston/Cambridge. The watershed of the Lower Charles includes portions of Boston, Cambridge, 
Watertown, Newton, and Brookline and is located within an urbanized area that is densely developed with 
single- and multi-family residences, commercial, industrial, and institutional properties. 


According to the National Wild and Scenic Rivers program'® and the Massachusetts Riverways 
Program,'’ the Charles River is not designated as Wild and Scenic. 


‘6 Massachusetts Executive Office of Environmental Affairs. National Wild and Scenic Rivers System. Accessed October 4,2012. 
http :/Avww.mass. gov/eea/agencies/dfg/der/technical-assistance/wild-and-scenic-rivers. html. 
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The Charles River (Segment MA72-36) is included on the 2012 Final Integrated List of Waters'® as 
Category 5. Category 5 waters are defined as waters identified as impaired (i.e., not supporting one or 
more intended uses) where the impairment is related to the presence of one or more “pollutants”, and the 
source of those pollutants is not considered to be natural therefore requiring one or more TMDL. 


The 2012 Final Integrated List of Waters lists the Charles River (Segment MA72-36) as being impaired 
for chlorophyll-a, DDT, Escherichia coli, fish-passage barrier, fishes bioassessments, non-native aquatic 
plants, oil and grease, other flow regime alterations, dissolved oxygen, secchi disk transparency, 
nutrient/eutrophication biological indicators, total phosphorus, PCB in fish tissue, sediment bioassays, 
acute toxicity freshwater, other, and high pH.'? MassDEP has issued a Pathogen TMDL for the Charles 
River Watershed (CN 156.0).*° MassDEP has also issued a Phosphorus TMDL for the Lower Charles 
River Watershed (CN 301.0).7! 


In 2001, the MWRA conducted a study to identify stressed basins across the Commonwealth.??_ The 
study evaluated the flow levels in three locations along the Charles River: Dover, Waltham, and 
Wellesley and characterized stress conditions for the associated subbasins. Each of these locations is 
upstream of the Charles River segment within the Beacon Park Yard layover facility study area. The 
Charles River Watershed downstream of Waltham within the Beacon Park Yard layover facility study 
area was not classified due to lack of available data. As a result of the study, the Charles River Watershed 
closest to the study area (upstream of Waltham) was classified as a medium stressed basin. 


The Charles River is identified as a Class B water. According to 314 CMR 4.05 (3)(b) Class B waters are 
defined as: “habitat for fish, other aquatic life, and wildlife, including for their reproduction, migration, 
growth, and other critical functions, and for primary and secondary contact recreation. Where designated 
in 314 CMR 4.06, they shall be suitable as a source of public water supply with appropriate treatment 
(“Treated Water Supply’). Class B waters shall be suitable for irrigation and other agricultural uses and 
for compatible industrial cooling and process uses. These waters shall have consistently good aesthetic 
value.” 


According to the MassGIS ORW data layer, ORWs, protected under the Massachusetts Surface Water 
Quality Standards (314 CMR 4.00 et seq.), are not present in the Beacon Park Yard layover facility study 
area.” 


Existing Stormwater Management 


According to Massachusetts Turnpike Authority record plans, an underground waterway known as Salt 
Creek is conveyed in a seven-foot by seven-foot concrete culvert under the site and discharges directly to 


17 


Massachusetts Executive Office ofEnergy and Environmental Affairs. Massachusetts Riverways Program. Accessed October 4, 2012. 
http:/Avww.mass. gov/eea/agencies/dfg/der/technical-assistance/wild-and-scenic-rivers. html 


Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 

http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 

Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
°° Massachusetts Department of Environmental Protection. Final Pathogen TMDL for the Charles River Watershed (CN 0156.0).2007. 


http:/Avww.mass.gov/dep/water/resources/charles1.pdf. 

*! Massachusetts Department of Environmental Protection. Final Total Maximum Daily Load for Nutrients in the Lower Charles River Basin, 
Massachusetts (CN 310.0). 2007. http:/;Awww.mass.gov/dep/water/resources/charlesp pdf. 

?? Massachusetts Water Resources Commission. Stressed Basins in Massachusetts.2001. http://www.mass.gov/eea/docs/eea/wre/stressed- 
basins. pdf. 

B Massad Massachusetts Department of Environmental Protection. Division of Watershed Management. Designated Outstanding Resource Waters of 
Massachusetts. 1995. 
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the Charles River.** The outfall to the Charles River includes a containment boom in the river to control 
the spread of oil and floatables. Stormwater from the parking areas at the Beacon Park Yard site is 
currently collected in a series of catch basins and likely discharges to the culverted stream. The existing 
ballasted tracks at the Beacon Park Yard site likely include underdrains to collect stormwater and outfall 
to the stream culvert to the east of the site. Based on existing aerial survey, no existing surface stormwater 
detention, infiltration, or treatment measures are in place in the Beacon Park Yard site. Additional 
information on the existing stormwater management infrastructure at Beacon Park Yard will be obtained 
during preliminary design. 


Additionally, BWSC sewers and combined sewers are located within the surrounding streets, including 
Cambridge Street. Additionally, a 32-inch by 42-inch MWRA sewer crosses the site in a south-north 
direction. The large sewer crossing the site collects wastewater from sewer systems to the south of the site 
and discharges it to the Cottage Farm CSO facility n Cambridge. Beneath the tracks on the site, the 
sewer has a directional change where likely due to the structure noted above. The age and condition of 
these pipes and structures are unknown. The location of existing sewer services, if any, from the site is 
unknown. As design advances, MassDOT will confirm existing conditions with BWSC. 


A peak flow rate and runoff volume analysis was completed for the existing Beacon Park Yard site. The 
existing land cover consists of impervious cover, tracks and ballast, and some incidental pervious cover 
with an estimated CN of 92 (based on TR-55). Peak flow rates and runoff volume for existing conditions 
are provided in Table 6. 


Table 6—Beacon Park Yard Site Existing Flow Rates and Runoff Volumes 


24-Hour Rainfall Peak Flow Runoff Volume 


Storm Event fy) (cu. ft/sec) (cu. ft) 


Existing pollutant sources at the Beacon Park Yard site include cars, trucks, trains, aerial depositions, and 
trash. 


CSXT operations were covered under the NPDES MSGP (Permit No. MA0025704). The permit includes 
effluent limitations and monitoring requirements for various pollutants and flow characteristics for 
stormwater discharging from the Beacon Park Yard site to the Charles River. 


5.2.3. Readville — Yard 2 


The MBTA’s Readville — Yard 2 is located in the Readville section of Hyde Park in Boston in the 
northeast quadrant of the intersection of the NEC and the MBTA Fairmount Line, approximately 
8.8 track-miles south of South Station (shown in Figure 4). Readville — Yard 2 is a maintenance repair 
facility and the largest layover yard used by the MBTA for its South Side service. The layover yard has a 
total of 12 tracks. The MBTA currently uses Readville — Yard 2 for midday layover storage of 10 
trainsets*> of variable lengths. 


°4 Massachusetts T umpike Authority. Boston Extension Section No. C-2 Grading and Drainage Plan. Sheet HC2-33. 
°> A trainset describes the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 
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The site is 17.4 acres and consists of the following land covers: 


e Impervious paved parking/storage areas (approximately 141,000 sf, 3.2 acres). 
e Building footprint (approximately 35,000 sf, 0.8 acres). 
e Other altered areas including railroad tracks (approximately 582,000 sf, 13.4 acres). 


The eastern portion of the site is currently not used for railroad operations. This portion of the site is used 
for material storage and 1s pervious; however, pockets of standing water indicate poorly draining soils. 


According to USDA NRCS soil survey maps, the underlying soils at the Widett Circle site are classified 
as urban land. Urban land is defined as excavated and filled land over natural soils where specific soil 
characterization is not available through the NRCS soil survey Soil and groundwater contamination may 
be present at the Readville — Yard 2 site. See Appendix 14 - Site Contamination and Hazardous 
Materials Technical Report for more information. Further review of the potential level of contamination 
would be conducted during preliminary design. 


Water Resources 


The only surface water body within the Readville — Yard 2 layover facility site study area is the Neponset 
River, within the Neponset River watershed as shown in Figure 6. The study area extends to the banks of 
Mother Brook, which is also within the Neponset River watershed. 


The Neponset River is approximately 25 miles long and extends from Foxborough to Dorchester Bay. In 
the MassDEP Integrated List of Waters, the Neponset River is broken into four segments (MA73-01, 
MA73-02, MA73-03, and MA73-04). Drainage from Readville -— Yard 2 discharges to 
Segment ID MA73-02 of the Neponset River, which runs south to north just east of the site. This segment 
of the Neponset River extends 7.7 miles from the confluence of the East Branch of the Neponset River in 
Canton to the confluence of Mother Brook in Boston. The watershed includes portions of Norwood, 
Canton, Westwood, Dedham, Milton, and Boston. Generally, the watershed to the Neponset River is 
developed with single- and multi-family residences, commercial, recreational, and large transportation 
facilities (including Interstates 93 and 95, commuter rail lines, and the Norwood Memorial Airport). 


According to the National Wild and Scenic Rivers program?° and the Massachusetts Riverways 
Program,”’ the Neponset River is not designated as Wild and Scenic. 


The Neponset River (Segment MA73-02) is included on the 2012 Final Integrated List of Waters’ as 
Category 5. Category 5 waters are defined as waters identified as impaired (1e., not supporting one or 
more intended uses) where the impairment is related to the presence of one or more “pollutants”, and the 
source of those pollutants is not considered to be natural therefore requiring one or more (TMDL). 


The 2012 Final Integrated List of Waters lists the Neponset River (Segment MA73-02) as being impaired 
for dissolved oxygen, fecal coliform, turbidity, foam/flocs/scum/oil slicks, PCB in fish tissue, 


°6 Massachusetts Executive Office of Energy and Environmental Affairs. National Wild and Scenic Rivers System. Accessed October 4, 2012. 
http:/Avww.mass. gov/eea/agencies/dfg/der/technical-assistance/wild-and-scenic-rivers. html. 


Massachusetts Executive Office ofEnergy and Environmental Affairs. Massachusetts Riverways Program. Accessed October 4, 2012. 
http:/Avww.mass. gov/eea/agencies/dfg/der/technical-assistance/wild-and-scenic-rivers. html 


“° Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 
Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 
http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 
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debris/floatables/trash, DDT, Escherichia coli, and other.*? In 2002, MassDEP issued a Bacterial TMDL 
for the Neponset River Watershed (CN 121.0) that includes all segments of the Neponset River.*° 


In 2001, the Massachusetts Water Resources Commission conducted a study to identify stressed basins 
across the Commonwealth.*! The study evaluated the flow levels at one location along the Neponset 
River Segment MA73-01 in Norwood. This location is upstream of the Neponset River segment within 
the Readville — Yard 2 layover facility study area. The Neponset River Watershed downstream of the 
Norwood flow gauge within the Readville — Yard 2 layover facility study area was not classified due to 
lack of available data. As a result of the study, the Neponset River Watershed closest to the study area 
(upstream of Norwood) was classified as a medium stressed basin. 


The Neponset River is identified as a Class B water. According to 314 CMR 4.05 (3)(b) Class B waters 
are defined as: “habitat for fish, other aquatic life, and wildlife, includmg for their reproduction, 
migration, growth, and other critical functions, and for primary and secondary contact recreation. Where 
designated in 314 CMR 4.06, they shall be suitable as a source of public water supply with appropriate 
treatment (“Treated Water Supply”). Class B waters shall be suitable for irrigation and other agricultural 
uses and for compatible industrial cooling and process uses. These waters shall have consistently good 
aesthetic value.” 


According to the MassGIS ACEC data layer, an area surrounding the Neponset River south and upstream 
of the Readville — Yard 2 layover facility site is designated as an ACEC.*? The Fowl Meadow and 
Ponkapoag Bog ACEC was designated in 1992 and includes an eight-mile stretch of the Neponset River 
and its tributaries, adjacent wetlands, and floodplains.*? According to the MassGIS ORW data layer, 
ORWs, protected under the Massachusetts Surface Water Quality Standards (314 CMR 4.00 et seq.), are 
not present in the Readville — Yard 2 layover facility study area.** 


Existing Stormwater Management 


The existing ballasted tracks include underdrains that discharge via an existing 12-inch storm drain to the 
Neponset River in the northern portion of the site. A second 54-inch existing storm drain crosses through 
the southern portion of the site. This storm drain collects stormwater from the neighborhood to the south 
of the site.*° Stormwater contributions from the site to this storm drain are not known. The tracks where 
the locomotives are stored include drip pans which are drained to oil/water separators for treatment before 
being discharged to the sanitary sewer system. Based on existing aerial survey, no existing stormwater 
detention, infiltration, or treatment measures are in place at the Readville — Yard 2 site, excluding the 
oil/water separators. 


°° Massachusetts Department of Environmental Protection. Massachusetts Year 2012 Integrated List of Waters - Final Listing of the Condition of 


Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303 (d) of the Clean Water Act. 2013. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/07v5/12list2 pdf. 


Massachusetts Department of Environmental Protection. Total Maximum Daily Loads of Bacteria for Neponset River Basin. 2002. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/n-thru-y/neponset.pdf. 


Massachusetts Water Resources Commission. Stressed Basins in Massachusetts. 2001. http://www.mass.gov/eea/docs/eea/wre/stressed- 
basins.pdf. 

*? Massachusetts Office of Geographic Information. Areas of Critical Environmental Concern. Massachusetts Geographic Information Systems, 
April 2009. Accessed October 20 12. http://www.mass.gov/anf/research-and-tech/it-serv-and-sup port/application-serv/office-of- geographic- 
information-massgis/datalayers/acecs. html. 

Massachusetts Department of Conservation and Recreation. Designation of the Fowl Meadow and Ponkapoag Bog Area of Critical 
Environmental Concern. August 20, 1992. Accessed February 2013. http://www.mass. gov/eea/docs/dcr/st ewardship/acec/acecs/fm-des. pdf. 

34 Massachusetts Office of Geographic Information. Outstanding Resource Water. March2010. Accessed October 2012. 

http:/Avww.mass. gov/anf/research-and-tech/it-serv-and-supp ort/application-serv/office-of- geographic-information-massgis/datalayers/orw.html. 


Boston Water and Sewer Commission. Utility Mapping. April 2010. 
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Stormwater management for the pervious areas at the existing Readville — Yard 2 site is unknown. 
Additional information on the existing stormwater management infrastructure at Readville — Yard 2 will 
be obtained during preliminary design. 


A peak flow rate and runoff volume analysis was completed for the existing Readville — Yard 2 site. The 
existing land cover consists of impervious cover, tracks and ballast, and some incidental, poorly draining 
pervious cover with an estimated CN of 90 (based on TR-55). Peak flow rates and runoff volume for 
existing conditions are provided in Table 7 


Table 7—Readville — Yard 2 Existing Flow Rates and Runoff Volumes 


fect 24-Hour Rainfall Peak Flow Runoff Volume 
— (cu. fuses) (cu. ft) 


F 140500 


3 
392,600 
100-9 482,150 


Existing pollutant sources at the Readville — Yard 2 site include cars, trucks, trains, aerial (atmospheric) 
depositions, trash, and material storage from the eastern portion of the site. 


6. Potential Impacts 


The No Build Alternative represents a future baseline condition against which the Build Alternatives will 
be compared. The Build Alternatives would include the expansion of South Station and the construction 
of additional layover facilities at a minimum of two sites. Impacts of the No Build Alternative and Build 
Alternatives are discussed in this section. 


6.1. No Build Alternative 
6.1.1. Summary 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. Extending 
from the southern line of Summer Street, the MBTA would continue to maintain a permanent easement 
along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. Generally 
unrestricted public access would continue to be provided along Dorchester Avenue of over approximately 
400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR project was approved by the Secretary of EEA in 2006 (EEA No. 3205/9131) 
as an approximately 1.8 million square foot mixed-use development to be located directly above the 
railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally expanded 
bus terminal of approximately 70,000 square feet, pedestrian connections from the train station concourse 
and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces located above 
the bus terminal. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 17 


Water Quality and Stormwater Technical Report 


With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Framingham/Worcester Line track 
improvements to the south of the site. The MBTA would continue to use Readville — Yard 2 to provide 
layover space for 10 trainsets. 


6.1.2. Impacts Analysis 


In the No Build Alternative, the pollutant sources would remain the same as existing conditions and no 
change to water quality to the water resources associated with the South Station, Widett Circle, Beacon 
Park Yard, and Readville — Yard 2 sites would be expected. No change to the drainage system or outfalls 
to water resources would be expected in the No Build Alternative. Land uses would remain unchanged 
and peak flow rates and runoff volume from the Beacon Park Yard and Readville — Yard 2 sites would 
remain the same in the No Build Alternative. Existing conditions in Section 5 of this report includes the 
existing peak flow rates and runoff volumes for each project site. 


At the South Station site, the pollutant loading sources and land use associated with the existing 
transportation elements are not be expected to change. The SSAR project could alter pollutant loads 
based upon the extent of development. 


In the No Build Alternative, changes in ownership at the Cold Storage site within the Widett Circle site 
are expected. In October 2013, Celtic Recycling, LLC completed the MEPA process through the 
Massachusetts EEA to renovate and convert existing facilities at the Cold Storage site, located at 100 
Widett Circle, into a material recycling facility. According to the Celtic Recyclng ENF (EEA No. 
15070), the existing building would be updated to be a LEED certified buildng. These updates would 
include adding vegetation around the existing building and practicing rainwater harvesting. These 
improvements would likely result in reductions in peak flow rates and runoff volume and pollutant loads 
from the Cold Storage portion of the Widett Circle site from No Build conditions. 


6.2. South Station Build Alternatives 
Alternative 1- Transportation Improvements Only 


Alternative 1 would include the previously-approved private development included in the No Build 
Alternative. In addition, South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. The 
existing South Station Terminal would be expanded by approximately 400,000 square feet, consisting of 
an expanded passenger concourse and passenger support services. Capacity improvements would include 
construction of up to seven new tracks and four platforms for a total of up to 20 tracks and 11 platforms. 
Tower | Interlockings and approach interlockings at the terminal approach would be reconstructed. With 
Alternative 1, no provision would be made for future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (adjacent sidewalks, crosswalks, and cycle 
track). Restoration also would include construction of a long-awaited extension of the Harborwalk along 
reopened Dorchester Avenue. 
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Alternative 2 — Joint/Private Development Minimum Build 


Alternative 2 would include all of the improvements included in Alternative 1, mcluding provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design. Future private development with Alternative 2 could include approximately 660,000 sf of 
mixed-use development consisting of residential, office, and commercial uses, including retail and hotel 
uses, with building heights ranging up a maximum of 130 feet within jurisdictional filled tidelands. 
Development could include approximately 234 parking spaces, not including public/private shared 
parking opportunities. 


Alternative 3 — Joint/Private Development Maximum Build 


Alternative 3 would include all of the improvements included in Alternative 1, mcluding provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design. Future private development with Alternative 3 potentially could include approximately 2 
million square feet of mixed-use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, with building heights ranging up to approximately 21 stories. 
Development could include approximately 506 parking spaces, not including public/private shared 
parking opportunities. 


In Alternative 3, the maximum potential for future private development at the South Station complex 
would be limited by the FAA’s maximum building height limits, pursuant to the Terminal Instrument 
Procedures (TERPS) regulations applicable to Boston Logan International Airport. Accordingly, 
MassDOT determined that building heights would be limited to approximately 290 feet to the top of the 
mechanical space. Alternative 3 would require an amendment to the MHP, modifying applicable Chapter 
91 regulations 


6.2.1. Proposed Stormwater Management 


Improvements to the existing stormwater management system, located along Atlantic Avenue, Summer 
Street, and Dorchester Avenue, would be designed based on the BWSC’s “Regulations Governing The 
Use of Sanitary And Combined Sewers and Storm Drains of The Boston Water And Sewer Commission,” 
adopted February 27, 1998. Stormwater management for the tracks and platforms would be designed 
based on the MBTA Commuter Rail Design Standards Manual. 


The existing closed drainage system along the USPS Facility would be retained and primarily utilized to 
convey roof drainage from the proposed South Station expansion to Fort Point Channel. The existing 81- 
by 81-inch CSO 065 pipe that crosses Dorchester Avenue and the 64-inch CSO 064 pipe within Summer 
Street would be retained and used for proposed drainage connections. Measures to treat stormwater runoff 
would be employed to remove TSS and other pollutants from stormwater runoff. Due to site limitations 
and the vertical separation between Fort Point Channel and the topography of the site, many BMPs are 
not practical to employ. Measures could include deep sump catch basins and proprietary separators. Table 
17 provides a summary of potential stormwater BMPs which may be implemented on the site. 


Stormwater management for the tracks would be designed based on the MBTA Commuter Rail Design 
Standards Manual. Track drainage would consist of track ballast underlain with a relatively impervious 
subgrade crowned at each track centerline. A ditch or subdrain on either side of the tracks would collect 
stormwater and convey it to a catch basin or manhole and closed drainage system. Drip pans would be 
installed to collect any incidental drips from trains. The pipes collecting the mixture of water and 
drippings would be connected to an oil/water separator. From there, the pipes would connect to the 
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existing sanitary sewer system. The oil/water separator would require periodic cleaning to remove waste 
matter. 


Stormwater management along the redeveloped Dorchester Avenue would be designed based on the 
MassDOT Project Development Design Guide. The proposed stormwater patterns would closely match 
the existing conditions. The proposed surface conditions may include pervious pavers with underdrains 
for the sidewalks and the Harborwalk, grassed medians, vegetated open spaces, and trees. Most of these 
features are aesthetic benefits to cyclists, pedestrians and motorists throughout Dorchester Avenue and 
can provide stormwater water quality benefits. 


The proposed development along Dorchester Avenue would include low impact development (LID) 
practices including bioretention/rain gardens, permeable pavement and/or tree box filters. These features 
would be implemented, as applicable, to promote water quality treatment before discharging into the 
proposed closed drainage system and ultimately into Fort Point Channel. Section 7 of this report 
discusses proposed mitigation measures. 


The proposed closed drainage system would consist of deep sump catch basins with hoods, along both 
sides of Dorchester Avenue, to collect stormwater and then reinforced concrete pipes and manholes to 
convey runoff to existing outfalls along Fort Pomt Channel. No new outfalls are proposed. 


Along sidewalks abutting existing roads, including Atlantic Avenue and Summer Street, the proposed 
stormwater management system would closely match the existing conditions. The proposed surface 
conditions for the sidewalk could include pervious pavers with underdrains, grassed areas, vegetated open 
spaces and trees. Most of these features would be aesthetic benefits to pedestrians and commuters who 
pass through South Station and could provide stormwater water quality benefits. 


6.2.2. Impacts Analysis 


This section includes the impacts that relate to stormwater management for the South Station site. 
Potential pollutant sources and impacts related to the proposed drainage system, infrastructure, and 
construction are discussed in this section. Impacts were assessed for Alternative 3. Alternative 2 was not 
specifically analyzed because its development footprint would be essentially the same as Alternative 3. 
Therefore, the results of Alternative 3 also would be applicable to Alternative 2. This analysis includes 
water quality (Potential Pollutants Analysis) and stormwater quantity (Drainage Analysis). 


Potential Pollutants Analysis 


Potential pollutant sources were evaluated to determine the treatment measures required to protect surface 
and groundwater resources. Most potential contaminants at the South Station site would be related to 
train traffic on the rails and roadway traffic, including trucks and passenger vehicles. Rail lines 
themselves are not considered significant sources of pollutants, as the rail and ballast are made of stable, 
non-hazardous materials. Some pollutants generated by the train operations would be filtered by the stone 
ballast supporting the rail ties. The proposed stormwater system would collect runoff and improve water 
quality with BMPs where feasible. See Table 17 for a list of potential BMPs. 


Dorchester Avenue is closed to the public under No Build conditions. Opening the roadway would result 
in heavier vehicle and pedestrian traffic; however, the pollutant loads would likely be lower or similar to 
those from existing USPS operations. The following section summarizes the major pollutant sources that 
have been considered for the South Station site, and compares potential pollutant sources in both the No 
Build and Build conditions. 
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Hydrocarbons: Hydrocarbons represent the most common contaminant found on rail ballast and 
roadways from drips of fuel and other fluids from trains and vehicles. Currently, fueling does not occur at 
South Station, nor would it in the Build condition. 


An increase in train capacity could result in ncreased hydrocarbons at the South Station site. An increase 
in vehicle traffic along Dorchester Avenue is expected, however, the elimination of existing USPS truck 
traffic would likely result in no change or a reduction in hydrocarbon pollutant sources. No significant 
change in hydrocarbon pollutant sources between the No Build Alternative and the Build condition is 
expected for the South Station site as containment BMPs would be in place. 


Metals: Vehicle and train operations may generate trace amounts of iron from wheels, brake pads, and 
rails. Metal roofs and atmospheric depositions also are sources of metals. Metals, however, currently are 
not a significant source of pollution to Fort Pomt Channel. 


An increase in train capacity could result in increased metals at the South Station site; however, no 
significant change in sources of metal pollutants between the No Build Alternative and the Build 
condition is expected for the South Station site. 


Pathogens: On-board sanitary facilities on commuter trains may be a source of pathogen pollution if 
storage tanks were to leak or spill. Leaks and spills of sanitary sewage are prohibited by the MassDEP 
Stormwater Standards and the CWA. Wildlife, such as dogs and waterfowl, is also a source of potential 
pathogen pollution. 


An increase in train capacity and the increase in pedestrian traffic along Dorchester Avenue could result 
in a minor increase of pathogens at the South Station Site; however, no significant change in sources of 
pathogens between the No Build Alternative and the Build condition is expected for the South Station 
site. 


Total Suspended Solids (TSS): Sources of TSS include any exposed soils, roadways treated with sand, 
impervious surfaces, and atmospheric deposition. 


Increased traffic along Dorchester Avenue could increase the amount of TSS coming from atmospheric 
deposition in the area. An increase in exposed soils during construction could result in temporary higher 
potential TSS sources at the South Station site. With the reopening of Dorchester Avenue to the public, a 
greater amount of sand may be placed on the roadway during snow events. However, with regularly- 
scheduled street sweeping, an increase of TSS would not be realized, and no significant change in sources 
of TSS between the No Build Alternative and the Build condition is expected for the South Station site. 


Herbicides: Herbicides are used on rail lines to keep the rail corridors free of intrusive or obstructive 
vegetation. Herbicides may also be used to control unwanted vegetation in planted areas of the 
Harborwalk. Overuse of herbicides near Fort Point Channel could impact the health and biodiversity of 
waterbodies. 


No significant change in sources of herbicides between the No Build Alternative and the Build 
Alternatives are expected for the South Station site. Changes in land cover along Dorchester 
Avenue include grass medians and other vegetated cover. This slight increase in vegetated cover between 
the No Build Alternative and the Build condition could result in a minor, but not significant, increase of 
herbicides at the South Station site. 


Trash: Trash and debris could be introduced to the stormwater system and be conveyed to downstream 
waterbodies. 
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An increase in concession capacity and the increase in pedestrian traffic along Dorchester Avenue could 
result in an increase of trash at the South Station site; however, no significant change in sources of trash 
between the No Build Alternative and the Build condition is expected for the South Station site. 


Chloride: During winter months, roadways and parking areas are salted to prevent ice buildup. Salt can 
be dissolved in stormwater runoff and carried to downstream water resources, although it poses less of a 
water quality threat to salt waters. 


It is estimated that roadway salt use would change based on winter severity and not as a result of 
proposed conditions at the South Station site. Consequently, no significant change in sources of chloride 
between the No Build Alternative and the Build condition is expected for the South Station site. 


Nutrients: Organic materials, soil, sediment, atmospheric deposition, vehicle exhaust, and fertilizer are 
all sources of nutrients that may be present at the South Station Site. Excess of nutrients can be harmful to 
water resources as it may stimulate algal growth and lead to dissolved oxygen depletion in the waterbody. 


The increase in train emissions of NOx and the introduction of more vegetated features along Dorchester 
Avenue could result in minor increases of nutrient sources at the South Station site; however, no 
significant change in sources of nutrients between the No Build Alternative and the Build condition is 
expected for the South Station site. 


Drainage Analysis 


Preliminary peak flow rate and runoff volume analyses were completed for the South Station site. The 
analyses were conducted to identify order of magnitude impacts to expected stormwater peak runoff rates 
and volumes with the implementation of the various Build Alternatives. The existing site land uses, 
features and topography were assessed as described in Section 5.1.2 of this report. Similarly, utilizing the 
site concept plans for each Build Alternative, the future site features were defined and quantified. No 
Build stormwater peak runoff rates and volumes were computed using the existing site information as 
shown in Table 2. Using the same calculation procedures, flow rates and volumes for the proposed Build 
Alternative conditions were computed and compared with the results of the No Build analyses. Peak 
runoff flow rates and volumes were computed for Alternative 1 and Alternative 3. The peak runoff flow 
rates and volumes for Alternative 2 are anticipated to be the same as those for Alternative 3. 


Peak stormwater runoff rates and volumes were calculated using methods defined in the USDA NRCS’s 
TR-55, Urban Hydrology for Small Watersheds. These calculation methodologies were applied to both 
No Build and Build conditions to allow equitable comparisons among No Build and proposed conditions 
under the Build Alternatives. The peak runoff rate and volumes computed do not reflect final design 
detail, including discharge paths, roof runoff discharge points, and numerous other factors. The flow 
rates and volume presented should not be used for final design, but are intended for comparative purposes 


only. 


As shown in Table 8, the South Station site would have similar land cover/use conditions in the Build 
Alternatives’ conditions in comparison to the No Build conditions. In the Build alternatives, the major 
change in land use would be the removal of the existing USPS facility and its replacement with an 
expanded railroad yard, both of which are considered impervious surfaces, and the addition of landscaped 
areas (such as bioretention/rain gardens), permeable pavement, and/or box tree filters on Dorchester 
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Avenue which are considered pervious surfaces. This results in an increase in the percentage of pervious 
surface on the South Station site for all alternatives*°. 


Table 8—Proposed South Station Land Cover 


No Build | No Build Alt 1 Alt 1 Alt 2/3 Alt 2/3 
Types of Cover (%) 


(acres) (%) (acres) (%) (acres) 


As shown in Table 9, there would be a reduction in peak stormwater rates and volumes in all 
Alternatives from No Build conditions. The proposed reduction in peak rates and volumes is attributed to 
the pervious areas on Dorchester Avenue and railroad yard having a lower TR-55 CN than buildings, 
which contributes to determining stormwater flow rates and runoff volumes. 


Table 9—Proposed South Station Flow Rates and Runoff vs. No Build Conditions 
| Peak Flow (cfs) Runoff Volume (cu. ft) 


Change from Change from 
24-Hour Proposed No Build Proposed No Build 
Storm Event Rainfall (in) Conditions conditions Conditions conditions 


25,000_[__ (35,000) 
710,000 | _(39,000) 


Alternative 2/3 


The additional platform area, the expanded concourse and the joint development would ultimately 
discharge directly to Fort Point Channel; some of the outfalls to be utilized could include CSOs. Due to 
the minor change in land cover percentages and decrease in stormwater flows, however, it is anticipated 
that there would be no impact to the frequency or volume of overflows to the BWSC system as a result of 
the SSX project. 


Dorchester Avenue stormwater would also outfall directly to Fort Point Channel. Some outfalls utilized 
may include CSOs; however the tie-in location for the Dorchester Avenue stormwater would be 
downstream of the overflows. This would result in no impact to the frequency or volume of overflows 
from the system. 


The peak flow rates and runoff volume in the Build conditions would be lower than the rates and volume 
in No Build conditions, therefore it is anticipated that existing drainage infrastructure capacity would be 
sufficient for proposed conditions. The condition of the outfalls to Fort Point Channel would be 
evaluated during final design and addressed if necessary. 


*6 Land cover analysis forthe un-programmed area of Alternative 1 assumed the areato the north of the new concourse considered totally 
impervious (platform areaand walkway). The area to the south of thenewconcourse was considered the same permeability as the yard areas, 


which is only slightly more pervious than paved areas in a saturated condition. 
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Construction Impacts 


Activities associated with construction could require removing existing pavement, concrete, structural 
steel, and building materials, material stockpiling, and grading in some areas. Exposing previously 
developed soils and material stockpiling could potentially lead to erosion and runoff into Fort Pot 
Channel if not properly controlled. 


During construction, dewatering could be required if groundwater is encountered during excavation or if 
surface water is ponding in temporary BMPs or other areas. Construction dewatering water could contain 
sediment or other contaminants. Any construction dewatering water would be treated on-site before 
being discharged to the drainage system and ultimately Fort Point Channel and be consistent with the 
NPDES Dewatering General Permit, as necessary. An Erosion and Sediment Pollution Control Plan 
would be developed as part of the NPDES Construction General Permit as discussed in Section 7.2 of this 
report. 


Coastal Storm Events 


Coastal storm events could affect the functionality of the storm drain outfalls to Fort Point Channel along 
Dorchester Avenue. All site stormwater runoff would ultimately discharge to these outfalls. Similar 
effects could be caused by sea level rise, which is addressed in DEIR Chapter 5. 


The South Station site is located immediately adjacent to Fort Pomt Channel which is a component of 
Boston Harbor and at an elevation that is not substantially higher than the mean sea level (MSL). Current 
MSL at Fort Point Channel according to NOAA is approximately -0.3 feet (NAVD 88), and mean high 
water (MHW) is approximately 4.3 feet (NAVD 88). The existing ground elevation at South Station 
varies from approximately nine to 16 feet (NAVD 88), meaning that existing “freeboard” ranges from 
five to 12 feet above the normal daily tidal water levels (MHW). Existing outfall elevations in relation to 
the water levels of Fort Point Channel are discussed in Section 5.1.2 of this report. 


With projected 100-year flood elevations in Fort Point Channel ranging from 10 to 13 feet (from 
Dorchester Avenue bridge to old Northern Avenue bridge, respectively), much of the South Station site 
would be subjected to higher coastal storm tailwater discharge elevations than experienced in the past 
Portions of the stormwater drainage system at the South Station site would be inundated during 100-year 
flood events where ground elevations are below 13 feet. Once flood levels return to normal, the system 
would drain normally by gravity discharge. 


Portions of the existing drainage system that could be retained in the Build condition would require 
analysis to confirm acceptability for use, conceivably under a different set of design conditions than their 
original design. It could be determined that certain sections of the existing system would be inadequate 
under a new set of design input, such as elevated tailwater or storms with greater precipitation intensities. 


6.3. Widett Circle Build Alternative 
6.3.1. Description of Build Alternative 


The Widett Circle facility will be designed to store up to 30 trainsets (each set consisting of eight coach 
cars and one locomotive), as shown in Figure 8. The program includes: 


e Power substation building (6,400 sf); 
e Support shed building (7,500 sf); and 
e Crew building (30,000 sf). 
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6.3.2. Proposed Stormwater Management 


Stormwater management at the Widett Circle layover facility site would be designed based on the MBTA 
Commuter Rail Design Standards Manual. Track drainage would consist of track ballast underlain with a 
relatively impervious subgrade crowned at each track centerline. A ditch or subdrain on either side of the 
tracks would collect stormwater and convey it to a catch basin or manhole and closed drainage system. 
Each locomotive storage area, at the end of each track, would be equipped with a drip pan to collect 
potential contaminants. The drip pans would connect to an oil/water separator to be treated before being 
connected to the closed drainage system or sewer system. 


Stormwater from the Widett Circle site would be directed off-site via an existing connection to the 
existing 17-foot by 13.5-foot BWSC CSO that runs under the Widett Circle roadway and discharges into 
Fort Point Channel. MassDOT would coordinate with BWSC during the design of connections to the 
existing CSO or drainage system. 


Pervious areas on the eastern and western sections of the site, around the proposed buildings, and to the 
west of the existing Cold Storage building may be suitable for surface stormwater management BMPs. 
Subsurface treatment BMPs may be implemented due to space constraints or maintenance considerations. 
Existing soils at the Widett Circle site are classified as urban land. Further site specific soil investigation 
during the design stage would be required to determine the filtration capabilities of the existing soils. 
Gravel wetlands, retention/detention basins, swales, or underground detention/infiltration systems could 
be suitable for detention and treatment of stormwater before discharging to Fort Point Channel. 


6.3.3. Impacts Analysis 


This section includes the impacts that relate to stormwater management for the Widett Circle layover 
facility site. Additionally this section discusses potential pollutant sources and impacts related to the 
proposed drainage system, infrastructure, and construction. 


Potential Pollutants Analysis 


Potential pollutant sources were evaluated to determine the treatment measures required to protect surface 
and groundwater resources. Most potential contaminants at layover facility sites are related to train 
activity. Other sources include vehicles and parking, aerial deposition, and wildlife. Rail lines themselves 
are not significant sources of pollutants, as the rail and ballast are made of stable, non-hazardous 
materials. Some pollutants generated by the train operations are filtered by the stone ballast supporting the 
rail ties. This section summarizes the major rail pollutant sources that have been considered for the Widett 
Circle layover facility site and the potential impacts to water quality. 


Hydrocarbons: Hydrocarbons are the most common contaminant found on rail ballast from drips of fuel 
and other fluids from trains. Spills from fueling trains and power substations are also a potential source 
of hydrocarbon pollution. 


The number of vehicles and trucks on site, a source of hydrocarbons, would decrease from the No Build 
Alternative. Drips from trains under the Build Alternative would be collected in track ballast and oil/water 
separators before discharging to the storm drain system. Therefore, a decrease in sources of hydrocarbons 
from the No Build Alternative is expected at the Widett Circle site. 


Metals: Vehicle and train operations may generate trace amounts of iron from wheels, brake pads, and 
rails. Metal roofs and atmospheric deposition would also be a source of metals. It is not anticipated that 
metals would be a significant source of pollution to nearby water resources. 
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Metals from trains and tracks under the Build Alternative would be collected in track ballast and oil/water 
separators before discharging to the storm drain system. Additionally the number of metal roofs, 
vehicles, and trucks on site would decrease from the No Build Alternative. A decrease in sources of 
metals from the No Build Alternative is expected at the Widett Circle site. 


Pathogens: On-board sanitary facilities on commuter trains may be a source of pathogen pollution if 
storage tanks were to leak or spill. Leaks and spills of sanitary sewage are prohibited by the MassDEP 
Stormwater Standards and the CWA. Wildlife such as dogs and waterfowl are also a source of potential 
pathogen pollution. 


Pathogen sources from trains would replace the existing food product waste and numerous sanitary sewer 
connections. Crew facilities would introduce sanitary sewer service connection to the site which could be 
a potential source of pathogen pollution. However, no significant increase in sources of pathogens 
between the No Build Alternative and the Build Alternative is expected for the Widett Circle site. 


Total Suspended Solids (TSS): TSS sources include any exposed soils, roadways treated with sand, 
impervious surfaces, and aerial deposition. 


Impervious cover along with the area of roadway requiring winter sanding would decrease at Widett 
Circle. Therefore, a decrease in sources of TSS from the No Build Alternative is expected at the Widett 
Circle site. 


Herbicides: Herbicides are used on the rail lines to keep the rail corridors free of intrusive or obstructive 
vegetation. Overuse of herbicides near surface waters could impact the health and biodiversity of 
waterbodies. 


Changes in land use at the Widett Circle site to include decreased impervious cover could result in minor 
increases of herbicides. However, no significant change in sources of herbicides between the No Build 
Alternative and the Build Alternative is expected for the Widett Circle site. 


Trash: Trash and debris could be introduced to the stormwater system and be conveyed to downstream 
waterbodies. 


It is estimated that the Widett Circle site would have fewer daily visitors and therefore less trash pollution 
potential. No significant change in sources of trash between the No Build Alternative and the Build 
Alternative is expected for the Widett Circle site. 


Chloride: During winter months, roadways and parking areas are salted to prevent ice buildup. Salt can 
be dissolved in stormwater runoff and carried to downstream water resources. 


It is estimated that roadway salt use would change annually based on winter severity and generally 
decrease as a result of the reduction in paved surfaces under the Build Alternative at the Widett Circle 
site. No significant change in sources of chloride between the No Build Alternative and the Build 
Alternative is expected for the Widett Circle site. 


Nutrients: Organic materials, soil, sediment, aerial deposition, vehicle exhaust, and fertilizer are all 
sources of nutrients that could be present at the layover facility site. Excess of nutrients can be harmful to 
water resources as it may stimulate algal growth and lead to dissolved oxygen depletion in the waterbody. 
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A decrease in impervious cover may result in minor increases of nutrient sources at the Widett Circle site. 
However, no significant change in sources of nutrients between the No Build Alternative and the Build 
Alternative is expected for the Widett Circle site. 


The proposed conditions at Widett Circle would result in overall improved conditions for surface water 
quality. The proposed conditions would result in ncreased permeable area on the site which would allow 
for stormwater to infiltrate into the ground, providing some treatment and reducing the overall volume of 
stormwater discharged to Fort Point Channel. No negative impacts to the water quality of Fort Point 
Channel are anticipated. BMPs included in the standard track design including drip pans, oil/water 
separators and deep sump catch basins would be proposed as part of the Widett Circle Build condition. 


Drainage Analysis 


A peak flow rate and runoff volume analysis was completed for the Widett Circle site. The Build 
condition at the site would result in a decrease in impervious cover and therefore a decrease in peak flow 
rates. Table 10 shows the change in impervious cover between No Build and Build conditions. Curve 
numbers used for the No Build and Build peak flow rate and runoff volume analysis are 97 and 92, 
respectively. Peak flow rates and runoff volume comparisons between No Build and Build conditions are 
provided in Table 11. 


Table 10—Proposed Widett Circle Land Cover 


Pervious/ No Build | No Build Proposed Proposed 
Impervious Cover va SS a a 


Pervious | Pervious Cover | 


eZ 


Table 11—Proposed Widett Circle Flow Rates and Runoff vs. No Build Conditions 


| Peak Flow (cfs) Runoff Volume (cu. ft) 


Change 
Change from from No 
24-Hour Proposed No Build Proposed TG 


Storm Event Rainfall (in) Conditions conditions Conditions | Conditions 


The Widett Circle site would discharge directly to Fort Pomt Channel. The site storm drain would 
connect to a CSO, however the tie-in location would be beyond the overflow. This would result in no 
impact to the frequency or volume of overflows from the system. 


The peak flow rates and runoff volume in the Build Alternative would be lower than the rates and volume 
in No Build conditions. Therefore, the existing stormwater system capacity would likely be sufficient for 
the proposed stormwater expected. The condition of the existing drain connection would be evaluated 
during final design and addressed if necessary. 


Construction Impacts 


Activities associated with construction could require removing existing pavement, material stockpiling, 
and grading in some areas. Exposing previously developed soils and material stockpiling could 
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potentially lead to erosion and runoff into adjacent drainage systems and Fort Point Channel bodies if not 
properly controlled. 


During construction, dewatering could be required if groundwater is encountered during excavation or if 
surface water is ponding in temporary BMPs or other areas. Construction dewatering water could contain 
sediment or other contaminants. Any construction dewatering water would be treated on-site before 
being discharged to the drainage system and ultimately Fort Point Channel and be consistent with the 
NPDES Dewatering General Permit, as necessary. An Erosion and Sediment Pollution Control Plan 
would be developed as part of the NPDES Construction General Permit as discussed in Section 7.2. of 
this report. 


Coastal Storm Events 


At the Widett Circle layover facility site, coastal storm events could affect the functionality of the storm 
drain discharges to offsite. All site stormwater runoff would ultimately discharge to Fort Point Channel 
where there is a preliminarily established base flood elevation of 10 feet. The layover facility site is 
located approximately 2,000 feet south of Fort Point Channel and is predominantly at an elevation of 
10 feet and lower. The current preliminary FEMA flood mapping does not indicate that the base flood 
elevation reaches the Widett Circle site vicinity by overland connection. The site is shown by FEMA to 
be subject to potential flooding during a 500-year storm. Due to the Widett Circle downstream drain 
piping being below base flood elevations in the vicinity of Fort Point Channel, this system could be 
influenced by coastal storm events. For example, Widett Circle drain system design tailwater elevations 
could be influenced by offsite downstream base flood elevations. Further information on drainage system 
elevations will be collected in the design stage to determine the effects of a 100-year coastal flood on the 
drainage system. 


6.4. Beacon Park Yard Build Alternative 
6.4.1. Description of Build Alternative 


The proposed Beacon Park Yard layover facility site will be designed to store up to 20 trainsets (eight 
coach cars and one locomotive), as shown in Figure 9. The proposed layover facility would be equipped 
with several support buildings to allow midday layover of 20 commuter rail trainsets: 


e Power substation building (5,400 sf). 
e Support shed building (5,000 sf). 
e Crew building (21,000 sf). 


6.4.2. Proposed Stormwater Management 


Stormwater management at the Beacon Park Yard site would be designed based on the MBTA Commuter 
Rail Design Standards Manual. Track drainage would follow the existing stormwater management in 
place for the existing tracks. This would consist of a centerline crown on each track and a ditch or 
subdrain on either side of the tracks to collect stormwater and convey it to a catch basin and closed 
drainage system. Each locomotive storage area, located at the end of each track, would be equipped with 
a drip pan to collect any potential contaminants. The locomotive storage areas would connect to an 
oi/water separator to be pre-treated before being connected to the closed drainage system. 


Stormwater from the Beacon Park Yard site would be directed off-site via an existing BWSC storm drain 
that runs under the existing tracks and discharges into the Charles River. MassDOT would coordinate 
with BWSC to connect to the existing drainage system. 
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Due to the Build condition site layout and land cover, on-site surface locations for stormwater 
management BMPs are limited at Beacon Park Yard. Existing soils at Beacon Park Yard are classified as 
urban land. Further site specific soil investigation during the design stage would be required to determine 
the infiltration capabilities. Soils at the Beacon Park Yard site are likely contaminated, additionally 
constraining infiltration capabilities. Additional soil and groundwater contamination information would 
be collected during the design stage. Surface and subsurface detention, retention and filtration systems 
could be suitable for treatment of stormwater before discharging to the Charles River and would be 
evaluated in preliminary design. 


6.4.3. Impacts Analysis 


This section includes the impacts that relate to stormwater management for the Beacon Park Yard layover 
facility site. Potential pollutant sources and impacts related to the Build condition drainage system, 
infrastructure, and construction are discussed in this section. 


Potential Pollutants Analysis 


Various potential pollutant sources were evaluated to determine the treatment measures required to 
protect surface and groundwater resources. Most potential contaminants at layover facility sites are 
related to train activity on the rails. Other sources include vehicles and parking, aerial deposition, and 
wildlife. Rail lines themselves are not significant sources of pollutants, as the rail and ballast are made of 
stable, non-hazardous materials. Some pollutants generated by the train operations would be filtered by 
the stone ballast supporting the rail ties. This section summarizes the major rail pollutant sources that 
have been considered for the Beacon Park Yard layover facility site. 


Hydrocarbons: Hydrocarbons are the most common contaminant found on rail ballast from drips of fuel 
and other fluids from trains. Spills from fueling trains and power substations are also a potential source 
of hydrocarbon pollution. 


No change significant change in hydrocarbon sources is expected under the Build Alternative as drips 
from trains under the Build Alternative would be collected in track ballast and oil/water separators would 
collect any drips before discharging to the storm drain system. Therefore, no significant change in 
sources of hydrocarbons from the No Build Alternative is expected at the Beacon Park Yard site. 


Metals: Vehicle and train operations may generate trace amounts of iron from wheels, brake pads, and 
rails. Metal roofs and aerial deposition would also be a source of metals. It is not anticipated that metals 
would be a significant source of pollution to nearby water resources. 


Metals from trains and tracks under the Build Alternative would be collected in track ballast and oil/water 
separators before discharging to the storm drain system. Therefore, no significant change in sources of 
metals from the No Build Alternative is expected at the Beacon Park Yard site. 


Pathogens: On-board sanitary facilities on commuter trains may be a source of pathogen pollution if 
storage tanks were to leak or spill. Leaks and spills of sanitary sewage are prohibited by the MassDEP 
Stormwater Standards and the CWA. Wildlife such as dogs and waterfow] are also a source of potential 
pathogen pollution. 


An increase in sources of pathogens between the No Build Alternative and the Build Alternative may 
occur for the Beacon Park Yard site. Pathogen sources from trains would increase over No Build 
conditions as trains would be stationary in the layover facility, ncreasing the potential of leaks or spills. 
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Crew facilities would introduce sanitary sewer service connections to the site which could be a potential 
source of pathogen pollution. 


Total Suspended Solids (TSS): TSS sources include any exposed soils, roadways treated with sand, 
impervious surfaces, and aerial deposition. 


No significant change in sources of TSS between the No Build Alternative and the Build Alternative is 
expected for the Beacon Park Yard site. 


Herbicides: Herbicides are used on the rail lines to keep the rail corridors free of intrusive or obstructive 
vegetation. Overuse of herbicides near surface waters could impact the health and biodiversity of 
waterbodies. 


No significant change in sources of herbicides between the No Build Alternative and the Build 
Alternative is expected for the Beacon Park Yard site. No significant changes in land use at the Beacon 
Park Yard site are proposed over No Build conditions. 


Trash: Trash and debris could be introduced to the stormwater system and be conveyed to downstream 
waterbodies. 


It is estimated that the Beacon Park Yard site would have an increase in daily visitors and therefore a 
potential increase in trash pollution. However, no significant change in sources of trash between the No 
Build Alternative and the Build Alternative is expected for the Beacon Park Yard site. 


Chloride: During winter months, roadways and parking areas are salted to prevent ice buildup. Salt can 
be dissolved in stormwater runoff and carried to downstream water resources. 


It is estimated that roadway salt use would change primarily based on winter severity. The proposed 
driveways and parking areas may increase the need for salt use. However, no significant change in 
sources of chloride between the No Build Alternative and the Build Alternative is expected for the 
Beacon Park Yard site. 


Nutrients: Organic materials, soil, sediment, aerial deposition, vehicle exhaust, and fertilizer are all 
sources of nutrients that may be present at the layover facility site. Excess of nutrients can be harmful to 
water resources as it may stimulate algal growth and lead to dissolved oxygen depletion in the waterbody. 


No significant change in land use, traffic, or fertilizer use is expected under the Build Alternative at the 
Beacon Park Yard site. Therefore, no significant change in sources of nutrients between the No Build 
Alternative and the Build Alternative is expected for the Beacon Park Yard site. 


The Build Alternative at Beacon Park Yard would result in overall neutral change in conditions for 
surface water quality. The Build Alternative would result in a slight decrease in pervious cover and a 
slight increase in track and ballast coverage of the site, which would allow for stormwater to be slowed 
and provide some filtration. This negligible change in land use would not result in any significant change 
to the estimated peak flow rate of stormwater and runoff volume discharged to the Charles River. 
Stormwater BMPs would be included to the maximum extent practicable to provide treatment and remove 
pollutants before discharging to the Charles River. No negative impacts to the water quality of the 
Charles River are anticipated. The Build condition would ensure compliance with the Charles River 
pathogen and phosphorus TMDLs. Section 7.2.1 of this report provides more information on compliance 
with the Charles River TMDLs. 
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Drainage Analysis 


A peak flow rate and runoff volume analysis was completed for the Beacon Park Yard site. The Build 
condition at the site would result in a slight increase in impervious cover and an increase in track and 
ballast cover. Because track and ballast provide some storage and detention of stormwater, there would 
be no change in estimated peak flow rates or runoff volumes for all storm events. Table 12 shows the 
change in impervious cover between No Build and Build conditions. To be conservative, it was assumed 
that the areas to the north of the proposed tracks would be impervious, associated with projects proposed 
by others. Curve numbers used for the No Build and Build peak flow rate and runoff volume analysis are 
92 and 92, respectively. Peak flow rates and runoff volume comparisons between No Build and Build 
conditions are provided in Table 13. 


Table 12—Proposed Beacon Park Yard Land Cover 


Pervious/ No Build | No Build (acres) | Proposed (%) | Proposed (acres) 
Impervious Cover (%) 


Table 13—Proposed Beacon Park Yard Flow Rates and Runoff vs. No Build Conditions 


Peak Flow (cfs) | Runoff Volume (cu. ft) 
Change from Change from 
24-Hour Proposed No Build Proposed No Build 
Storm Event Rainfall (in) Conditions conditions Conditions conditions 


a a OR RE 
SO SC 
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Note: Drainage analysis does not include potential stormwater BMPs. 


Stormwater from Beacon Park Yard would outfall directly to the Charles River. The site storm drain is an 
underground stream and separate from the sanitary sewer system. Therefore, no impacts to CSOs would 
result from this connection. 


The estimated peak flow rates and runoff volumes in the Build Alternative would remain the same as they 
are in No Build conditions. Therefore, it is anticipated that the existing stormwater system capacity 
would be the same under Build conditions. The condition of the outfalls and drainage infrastructure to the 
Charles River would be evaluated during final design and addressed if necessary. 


Construction Impacts 


Activities associated with construction could require removing existing pavement, material stockpiling, 
and grading in some areas. Exposing previously developed soils and material stockpiling could 
potentially lead to erosion and runoff into the Charles River if not properly controlled. 


During construction, dewatering could be required if groundwater is encountered during excavation or if 
surface water is ponding in temporary BMPs or other areas. Construction dewatering water could contain 
sediment or other contaminants. Any construction dewatering water would be treated on-site before 
being discharged to the drainage system and ultimately the Charles River and be consistent with the 
NPDES Dewatering General Permit, as necessary. An Erosion and Sediment Pollution Control Plan 
would be developed as part of the NPDES Construction General Permit as discussed in Section 7.2. 
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Coastal Storm Events 


The Beacon Park Yard layover facility site is inland from Boston Harbor and is not located within a 
coastal flood hazard area. Based on its location, the Beacon Park Yard facility site is not expected to be 
affected by coastal storm events. 


6.5. Readville — Yard 2 Build Alternative 
6.5.1. Description of Build Alternative 


The Readville — Yard 2 layover facility would be an expansion of the existing facility by eight additional 
trainsets (eight coach cars and one locomotive), as shown in Figure 10. The existing layover facility 
support buildings would be expanded to accommodate eight additional trainsets: 


e Power substation building (1,700 sf onto existing facility). 
e Support shed building (2,000 sf onto existing facility). 
e Crew building (8,000 sf onto existing facility). 


6.5.2. | Proposed Stormwater Management 


Stormwater management at the Readville — Yard 2 layover facility site would be designed based on the 
MBTA Commuter Rail Design Standards Manual. Track drainage would be similar to the existing 
stormwater management in place for the existing tracks. This would consist of a centerline crown on each 
track and a ditch or subdrain on either side of the tracks to collect stormwater and convey it to a catch 
basin and closed drainage system. Each locomotive storage area, located at the end of each track, would 
be equipped with a drip pan to collect any potential contaminants. The locomotive storage areas would 
connect to an oil/water separator to be pre-treated before being connected to the closed drainage system. 


Currently, stormwater from the Readville — Yard 2 site is directed off-site via an existing 54-inch BWSC 
storm drain which discharges into the Neponset River. A second 12-inch storm drain exists in the 
northern portion of the site and drains the runoff from tracks and ballast nearby. In the Build Alternative, 
the 54-inch existing storm drain could need to be relocated based on the condition of the structure. An 
inspection of the existing storm drain to assess its condition would be performed to determine if the pipe 
should be replaced or if a structural liner could be installed. MassDOT would coordinate with BWSC 
during the design phase to spect and upgrade to the existing drainage system, as necessary. 


Permeable areas located on the eastern and western boundaries of the site could be suitable for stormwater 
management BMPs. Existing soils at the Readville — Yard 2 site are classified as urban land. Further site 
specific soil investigation during the design stage would be required to determine the mfiltration 
capabilities. The proximity of the site to the Neponset River, in addition to visible pockets of standing 
water on portions of the site, indicate poorly draming soils and/or high groundwater levels which would 
further restrict infiltration potential Surface and subsurface detention, retention and filtration systems 
could be suitable for treatment of stormwater before discharging to the Neponset River and would be 
evaluated in preliminary design. 


6.5.3. Impacts Analysis 
This section includes the impacts that relate to stormwater management for the Readville — Yard 2 


layover facility site. Potential pollutant sources and mpacts related to the proposed drainage system, 
infrastructure, and construction are discussed in this section. 
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Potential Pollutants Analysis 


Various potential pollutant sources were evaluated to determine the treatment measures required to 
protect surface and groundwater resources. Most potential contaminants at layover facility sites are 
related to train activity on the rails. Other sources include vehicles and parking, aerial deposition, and 
wildlife. Rail lines themselves are not significant sources of pollutants, as the rail and ballast are made of 
stable, non-hazardous materials. Some pollutants generated by the train operations would be filtered by 
the stone ballast supporting the rail ties. This section summarizes the major rail pollutant sources that 
have been considered for the Readville — Yard 2 layover facility site. 


Hydrocarbons: Hydrocarbons are the most common contaminant found on rail ballast from drips of fuel 
and other fluids from trains. Spills from fueling trams and power substations are also a source of 
potential hydrocarbon pollution. 


Similar to No Build conditions, drips from trains under the Build Alternative would be collected in track 
ballast and oil/water separators before discharging to the storm drain system. More trainsets would be 
stored at the site under the Build Alternative, resulting in a slight increase in potential pollution. However, 
no significant change in sources of hydrocarbons from the No Build Alternative is expected at the 
Readville — Yard 2 site. 


Metals: Vehicle and train operations may generate trace amounts of iron from wheels, brake pads, and 
rails. Metal roofs and aerial deposition also would be a source of metals. It is not anticipated that metals 
would be a significant source of pollution to nearby water resources. 


Similar to No Build conditions, metals from trains and tracks under the Build Alternative would be 
collected in track ballast and oil/water separators before discharging to the storm drain system. More 
trainsets would be stored at the site under the Build Alternative, resulting in a slight increase in potential 
pollution. However, no significant change in sources of metals from the No Build Alternative is expected 
at the Readville — Yard 2 site. 


Pathogens: On-board sanitary facilities on commuter trains may be a source of pathogen pollution if 
storage tanks were to leak or spill. Leaks and spills of sanitary sewage are prohibited by the MassDEP 
Stormwater Standards and the CWA. Wildlife such as dogs and waterfowl are also a source of potential 
pathogen pollution. 


No significant change in sources of pathogens between the No Build Alternative and the Build 
Alternative is expected for the Readville — Yard 2 site. Pathogen sources from trains and crew facilities 
would be similar to the No Build conditions. 


Total Suspended Solids (TSS): TSS sources include any exposed soils, roadways treated with sand, 
impervious surfaces, and aerial deposition. 


No significant change in sources of TSS between the No Build Alternative and the Build Alternative is 
expected for the Readville — Yard 2 site. 


Herbicides: Herbicides are used on the rail lines to keep the rail corridors free of intrusive or obstructive 
vegetation. Overuse of herbicides near surface waters could impact the health and biodiversity of 
waterbodies. 
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A decrease in pervious cover at the Readville — Yard 2 site is proposed over No Build conditions, which 
could result in fewer herbicides being used. Therefore, no significant change in sources of herbicides 
between the No Build Alternative and the Build Alternative is expected for the Readville — Yard 2 site. 


Trash: Trash and debris could be introduced to the stormwater system and be conveyed to downstream 
waterbodies. 


No significant change in sources of trash between the No Build Alternative and the Build Alternative is 
expected for the Readville — Yard 2 site. 


Chloride: During winter months, roadways and parking areas are salted to prevent ice buildup. Salt can 
be dissolved in stormwater runoff and carried to downstream water resources. 


It is estimated that roadway salt use would change based on annual winter severity and would slightly 
increase due to the increase of roadways in the Build Alternative at the Readville — Yard2 site. However, 
no significant change in sources of chloride between the No Build Alternative and the Build Alternative is 
expected for the Readville — Yard 2 site. 


Nutrients: Organic materials, soil, sediment, aerial deposition, vehicle exhaust, and fertilizer are all 
sources of nutrients that may be present at the layover facility site. Excess of nutrients can be harmful to 
water resources as it may stimulate algal growth and lead to dissolved oxygen depletion in the waterbody. 


An increase in impervious cover, exposed soils, and vegetation is expected under the Build Alternative at 
the Readville — Yard 2 site which could reduce the potential nutrient sources on site. However, no 
significant change in sources of nutrients between the No Build Alternative and the Build Alternative is 
expected for the Readville — Yard 2 site. 


The Build Alternative at Readville — Yard 2 would result in overall neutral change in conditions for 
surface water quality. The proposed conditions would result in a decrease in pervious cover and an 
increase in track and ballast coverage of the site, which would allow for stormwater to be slowed and 
provide some filtration. This change in land use would increase the peak flow rate of stormwater and 
result in an increase in runoff volume discharged to the Neponset River. Stormwater BMPs would be 
included to provide detention, treatment and remove pollutants before discharging to the Neponset River 
and address the requirements of the Massachusetts Stormwater Management Standards as new 
development and conditions of the Neponset River TMDL. No new operations, only an expansion of 
existing operations, would occur at the site. Therefore, potential pollutant loads and surface water quality 
of the Neponset River are not expected to change significantly. Potential pollutant sources from the 
existing material storage area on the eastern portion of the site would be investigated during the next 
phases of project development. No negative impacts to the water quality of the Neponset River are 
anticipated. The Build condition would ensure compliance with the Neponset River pathogen TMDL. 
Section 7.2.1 provides more information on compliance with the TMDL. 


Drainage Analysis 


A peak flow rate and runoff volume analysis was completed for the Readville — Yard 2 site. The Build 
condition at the site would result in an increase in impervious cover, which would result in an increase in 
peak flow rates in the Build Alternative for most storm events. Table 14 shows the change in impervious 
cover between No Build and Build conditions. Estimated curve numbers used for the No Build and Build 
peak flow rate and runoff volume analysis are 90 and 91, respectively. Peak flow rates and runoff volume 
comparisons between No Build and Build conditions are provided in Table 15. 
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Table 14—Proposed Readville —- Yard 2 Land Cover 


Pervious/ No Build No Build Proposed Proposed 
Impervious Cover (%) (acres) (%) (acres) 


Table 15—Proposed Readville — Yard 2 Flow Rates and Runoff vs. No Build Conditions 


Peak Flow (cfs) Runoff Volume (cu. ft) 
Change from Change from 
24-Hour Proposed No Build Proposed No Build 
Storm Event | Rainfall (in) Conditions conditions Conditions conditions 


5,700 
if 6,650 
S0-yr_| 74 | 815 | 09 | 400,000 _| 7400 
a CO 


Note: Drainage analysis does not include potential stormwater BMPs. 


Stormwater from Readville — Yard 2 would outfall directly to the Neponset River. The site storm drain is 
an independent system, separate from the sewer system. Therefore, no impacts to CSO would result from 
this connection. 


The peak flow rates in the Build Alternative would be slightly higher than those in No Build conditions 
under most storm events, and runoff volume in the Build Alternative would increase by less than 5% over 
No Build conditions. Therefore, it is anticipated that the existing stormwater system capacity would be 
sufficient for the proposed stormwater expected in the Build Alternative. The condition of the outfalls to 
the Neponset River would be evaluated during final design and addressed if necessary. Stormwater 
BMPs would be included to mitigate for the increased impervious cover and peak flow rates and runoff 
volumes. Table 17 at the end of this section includes a summary of BMPs under review for the Readville 
— Yard 2 site. 


Construction Impacts 


Activities associated with construction could require removal of existing pavement, material stockpiling, 
and grading in some areas. Construction would result in reworking and/or removing existing unimproved 
areas in the eastern portion of the Readville — Yard 2 site. Exposing previously developed soils and 
material stockpiling could potentially lead to erosion and runoff into adjacent streams or other water 
bodies if not properly controlled. 


During construction, dewatering could be required if groundwater is encountered during excavation or if 
surface water is ponding in temporary BMPs or other areas. Construction dewatering water could contain 
sediment or other contaminants. Any construction dewatering water would be treated on-site before 
being discharged to the drainage system and ultimately nearby water resources and be consistent with the 
NPDES Dewatering General Permit, as necessary. An Erosion and Sediment Pollution Control Plan 
would be developed as part of the NPDES Construction General Permit as discussed in Section 7.2 of this 
report. 
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Coastal Storm Events 


The Readville — Yard 2 layover facility site is approximately six miles inland from Boston Harbor and not 
within a coastal flood hazard area. Based on its location, the Readville — Yard 2 layover facility site is not 
expected to be affected by coastal storm events. 


6.6. Summary of Impacts 


This section provides a summary of the impacts related to water quality associated with the SSX project. 
Impacts would be mitigated through use of various mitigation measures discussed in Section 7 of this 
report. 


Table 16 shows each site evaluated and the potential impacts associated with the Build Alternative for 
each. As shown in Table 16 and summarized in Section 6, impacts to water resources would be site 
specific. Mitigation for these impacts would be determined on a site-by-site basis depending on the 
impacts and regulatory requirements. Mitigation is discussed in Section 7 of this report. Table 17 
includes a summary of stormwater BMPs that may be implemented at each project site. 


6.6.1. South Station Site 


As shown in Table 9, the impervious cover and runoff rates and volumes for all the build alternatives at 
the South Station site are anticipated to decrease compared to No Build conditions. Changes in land 
cover and use of the site may affect pollutant loadings from the site. Efforts would be made to minimize 
waste material from entering the stormwater conveyance system. Stormwater BMPs would be 
implemented to the extent practicable to mitigate for the potential increase in pollutants and to comply 
with the MassDOT Complete Streets guidelines, the City of Boston Complete Streets requirements, and 
MassDEP stormwater management regulations. No new discharges and no impacts to the surface water 
quality of Fort Point Channel would result from the project. The water quality of discharges to Fort Point 
Channel would likely improve due to the addition of treatment BMPs. 


6.6.2. Layover Facility Sites 


The Build condition at Widett Circle would result in a slight decrease in impervious cover and a decrease 
in peak flow rate and runoff volume from the site. Decreases in potential pollutant sources would also 
result from the changed land use at the site under the Build Alternative. No negative impacts from 
stormwater discharges to Fort Pomt Channel would result. The land use changes at Widett Circle would 
likely result in fewer potential pollutants on the site. Due to the improved conditions associated with the 
Build Alternative at Widett Circle, no stormwater mitigation BMPs beyond those included in the standard 
track design would be proposed. 


The Build condition at Beacon Park Yard would result in a minor increase in impervious cover and no 
change in peak flow rate or runoff volume from the site. No new outfalls or changes in surface water 
quality are anticipated for discharges to the Charles River. The Charles River is covered by two TMDLs 
and therefore would require a reduction in pollutant loads over existing conditions. Stormwater 
mitigation BMPs would be implemented on the site to the maximum extent practicable to improve water 
quality and address the TMDLs. 


The Build condition at Readville — Yard 2 would increase impervious cover, as the existing area in the 
eastern portion of the site, currently used for material storage, would be converted to track. As a result, 
there would be an increase in peak flow rate and an increase in runoff volume. Operations at the existing 
layover site would continue and be expanded to the eastern portion of the site in the Build condition. No 
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new operations, only expansion of existing operations, would occur at the site; therefore, potential 
pollutant loads and surface water quality of the Neponset River are not expected to change significantly. 
The existing pollutant sources from the material storage area in the eastern portion of the site would be 
investigated during further phases of project development. Stormwater mitigation BMPs would be 
included at Readville — Yard 2 to address the conditions of Massachusetts Stormwater Management 
Standards as new development and conditions of the Neponset River TMDL. 


Table 16—Summary of Impacts 


Change Change in Change 
in peak runoff New in 
flow rate volume outfall to surface 
(cfs) (cu. ft) a water water 
(10-year (10-year resource quality 
storm) storm) impacts 


South (5)% No Yes No (3) (20,000) No 
Station Alts. 
2/3 


Discharge 
Change in hinaet Discharge to to a water 
Impervious P an impaired covered by 
to ORW 
Cover water a final 
TMDL 


Beacon Park 1% N 
a al a 
Readville — 22% 1.1 6,650 N 
ec ie el Bae ea 


Note: Impact analysis for peak flowrate and runoff volume does not take into consideration the mitigation provided by potential stormwater 
treatment BMPs. 


Widett (10)% (6.4) (58,500) N No 
Circle 


7. Proposed Mitigation/Consistency with Regulatory Requirements 


This section addresses proposed mitigation measures and summarizes the consistency of the Build 
Alternatives with respect to state, regional and/or local guidelines, regulations, policies. 


Generally, the South Station site and the three layover facility sites would be designed with the following 
considerations to mmimize potential impacts: 


e Reduce impervious cover wherever possible. 

e Minimize disturbance of existing vegetation on site. 

e Use existing stormwater infrastructure to eliminate the need for additional outfalls to surface 
waters. 

Implement pollutant source control measures through good housekeeping measures. 

Minimize unexposed soils and the creation of steep slopes to minimize potential erosion. 

Avoid infiltration where soils are known or likely to be contaminated. 

Meet the 10 Massachusetts Stormwater Standards in accordance with 310 CMR 10.05 to the 
maximum extent practicable. 


7.1. Mitigation Measures 
7.1.1. Non-Structural Best Management Practices 
This section provides a brief description of the non-structural water quality control BMPs to be 


implemented at the South Station site and layover facility sites. Source control would be implemented at 
each site. 
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Snow Management 


The City of Boston would manage the snow on Dorchester Avenue and MBTA would be responsible for 
snow management for the remaining portion of the South Station and layover sites. Snow removal and 
management procedures would direct that snow be placed on paved surfaces where debris and sand may 
be deposited and swept up for disposal once melted. Snow melt would enter the stormwater management 
system at the site. No snow would be placed on ballast stone or adjacent to the tracks. Salt would be used 
to treat snow and ice on the roadway and parking areas. Sand use for snow and ice removal would be 
limited. 


Spill Prevention 


Spill prevention would be achieved with proper storage and handling of hazardous materials. During 
construction, this would be addressed in the SWPPP for Construction Activities that would be prepared 
prior to the start of construction activities. As required under the CWA (40 CFR Part 112), an operational 
phase Spill Prevention, Control and Countermeasures (SPCC) Plan would be prepared prior to the 
commencement of operations at each layover facility site. An SPCC Plan is required to prevent oil 
pollution from reaching water resources and requires identification of all oil products stored or handled on 
the site and the development of a spill prevention plan. As required by future NPDES MSGPs for the 
project layover facilities, a SWPPP and monitormg program would be developed. 


Source Control 


A comprehensive source control program would be implemented at each site, which would include 
regular pavement sweeping, catch basin cleaning, material and waste handling, and enclosure and 
maintenance of all dumpsters, compactors, and loading areas. 


The MBTA would develop a detailed Operation and Maintenance (O&M) Plan for each site during the 
final design phase of the project. This plan would address specific maintenance measures to be 
performed at the required frequency in order to properly maintain the stormwater management features at 
each site. 


7.1.2. Structural Best Management Practices 


This section provides a brief description of structural stormwater quality and quantity control BMPs that 
could be implemented at one or more of the SSX project sites. Structural BMPs would be designed to 
treat urban pollutants, including phosphorus, nitrogen, TSS, metals, and pathogens, and to provide 
detention for sites with increased peak flow rates. 


Structural stormwater BMPs would be incorporated at the South Station site, including Dorchester 
Avenue, and the layover facility sites as required. Stormwater BMPs would be implemented to mitigate 
impacts due to an increase in total impervious cover, to treat potential pollutants from operations on the 
site, and to comply with regulations. Impacts of each site are summarized in Section 6 of this report. 
Table 17 at the end of this section shows the potential applicability of BMPs at each site in the Build 
Alternative, as well as existing site constraints. Within Table 17, white cells indicate proposed BMPs or 
potential BMPs which could be appropriate for the site; gray cells indicate BMPs that would not be 
appropriate for the site due to the listed site constraints; and dark grey cells indicate that BMPs would not 
be required to treat stormwater on the site. 


For the Widett Circle site, impervious cover would be reduced under the Build Alternative and the runoff 


rate and volume would be decreased. Because of the proposed improved conditions at the Widett Circle 
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site, additional stormwater BMPs beyond those included in the standard track design would not be 
required. For Beacon Park Yard, stormwater BMPs would be included to the extent practical to improve 
water quality and address TMDLs. For the Readville — Yard 2 site, compliance with all Massachusetts 
Stormwater Management Standards would be mandatory, as a portion of the site would not be considered 
a redevelopment project. Specific requirements are included in Table 17. 


As shown in Table 17, not all BMPs would be suitable or feasible for each site. Existing site conditions 
could limit the potential for implementing stormwater BMPs at each site. For example, use of infiltration 
as a BMP to treat stormwater could be limited at some sites due to soil properties, groundwater levels and 
soil contamination. Additional soil investigations at each site would be conducted in the final design 
stage to determine infiltration suitability. Other BMPs could be limited due to the nature of the layover 
facility sites. BMPs with intensive operation and maintenance needs would not be proposed for the 
layover facilities. 


Catch Basin with Sump and Hood 


All catch basins at the South Station site and the layover facility sites would be constructed with sumps 
(minimum of four feet) and hoods on outlet pipes to mitigate the discharge of sediments and floating 
contaminants. Regular cleaning to remove accumulated debris and maintain functionality would be 
outlined in the O&M Plan. 


Drip Pan (Collection Tray) 


All storage tracks would have drip pans or collection trays in areas where locomotives would be parked to 
catch any incidental drips, leaks or spills of hazardous materials from the locomotive. Runoff and 
contammants collected in drip pans would be connected to an oil/water separator prior to discharge (and 
other treatment as necessary) to the drainage or sewer system. Drip pans would be inspected and cleaned 
according to the maintenance schedule developed in the site-specific O&M Plan. 


Oil/Water Separator 


MassDEP requires the use of a pretreatment BMP, such as an oil/water separator, for sites that constitute 
land uses with higher potential pollutant loads (LUHPPLs). All layover facility sites and the South 
Station site would include oil/water separators to treat runoff from tracks (specifically locomotive 
standing areas), roadways, and parking lots. Separators are underground structures designed to remove 
heavy particulates, floating debris, and hydrocarbons from stormwater. Oil/water separators would be 
inspected and cleaned based on the schedule developed in the site-specific O&M Plan. 


Leaching Basin 


A leaching basin is a similar device to a catch basin with a deep sump; however, the leaching basin is 
perforated to allow water entering the basin to enter the surrounding substrate and infiltrate into the 
ground. Leaching basins should only be used in locations where infiltration is feasible and permitted. 
Leaching basins would be inspected and cleaned based on the schedule developed in the site-specific 
O&M Plan. 


Gravel Wetland 
A gravel wetland is designed as an excavation or depression with a gravel substrate that allows for a 


microbe rich environment. Stormwater would flow through the gravel wetland system and receive 
treatment through physical, biological, and chemical reactions. An outlet control system would be 
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included to allow for overflow of larger storms. Gravel wetlands would be inspected and cleaned based 
on the schedule developed in the site-specific O&M Plan. 


Vegetated (Grass) Swale 


Vegetated swales are designed to carry and capture stormwater to promote infiltration. Each swale would 
include an earthen check dam to slow the flow within the swale and promote infiltration and settling of 
stormwater. Vegetated swales are appropriate for areas where stormwater must travel in a long and linear 
fashion. Vegetated swales would be inspected and cleaned based on the schedule developed in the site- 
specific O&M Plan. 


Infiltration Basin 


An infiltration basin is an impoundment or excavation designed to capture stormwater. An infiltration 
basin would include an outlet control structure for larger storms, but generally stormwater would infiltrate 
into the underlying soils. Infiltration basins are designed to drain fully over time through infiltration. 
Infiltration basins would be inspected and cleaned based on the schedule developed in the site-specific 
O&M Plan. 


Bioretention Area/Rain Garden 


A bioretention area or rain garden is an excavated surface depression with specifically selected native 
vegetation to capture and treat stormwater runoff. The bioretention area/rain garden would include a 
gravel infiltration bed with a perforated underdrain pipe and overflow structure to ensure adequate 
drainage. Bioretention areas/rain gardens are designed to be aesthetically pleasing and therefore would be 
appropriate for highly visible areas. They could also be installed in locations with poor infiltration rates 
as the underdrains could prevent flooding and vegetation and gravel could allow for incidental infiltration. 
Bioretention areas/rain gardens would be inspected and cleaned based on the schedule developed in the 
site-specific O&M Plan. 


Permeable Pavement 


Permeable pavement could replace some conventional impermeable surfaces and allow stormwater to 
flow through the pavement and into a stone reservoir below. Stormwater in the reservoir would then 
infiltrate into the underlying soils or discharge through an underdrain to the storm drain. Permeable 
pavement is available in concrete, asphalt or interlocking pavers and is recommended for pedestrian and 
bicycle facilities or roadways with low traffic volumes. Permeable pavement would be inspected and 
cleaned based on the schedule developed in the site-specific O&M Plan. 


Tree Box Filter 


A tree box filter is designed to replace conventional tree boxes along roadways or other uses. The tree 
box filter would include a filtering material that also supports plant life and is designed to capture 
stormwater and filter it. Stormwater would then infiltrate into underlying soils or overflow to the storm 
drain system. Tree box filters would be inspected and cleaned based on the schedule developed in the 
site-specific O&M Plan. 


Detention Basin/Wet Pond 
Detention basins and wet ponds are impoundments or excavations generally exposed to the elements and 


designed to detain stormwater. A detention basin would include an outlet control structure to slow the 
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rate of stormwater discharge and mimic natural conditions. Detention basins are designed to drain fully 
over time and would not include a permanent pool. Wet ponds are designed to include a permanent pool 
which would not drain and could include wetland vegetation. Detention basins and wet ponds would be 
inspected and cleaned based on the schedule developed in the site-specific O&M Plan. 


Underground Filtration System/Proprietary Separator 


Underground filtration systems and separators are typically proprietary devices aimed at collecting 
sediments and reducing their associated pollutant loads. The devices are often aimed at removing specific 
pollutants from stormwater based on their design and components. In some cases, these could be used in 
lieu of drip pans. Maintenance and operation of these devices would be based on manufacturer’s 
recommendations and would be included in the site-specific O&M Plan. 


Underground Infiltration/Detention System 


Underground infiltration/detention systems are designed to receive stormwater from impervious areas on 
the surface. The stormwater would receive some pre-treatment for sediment removal before entering the 
underground system. Based on the design of the system, water could be infiltrated into the underlying 
soils, released at a specified rate, or detained and reused for irrigation or other graywater uses. 
Underground infiltration/detention and proprietary separator systems would be inspected and cleaned 
based on the schedule developed in the site-specific O&M Plan. 


7.1. Consistency with Regulatory Requirements 
7.1.1. Clean Water Act 


Section 401 of the federal CWA (33 USC 1251-1376), and the regulations that implement the Act, 
require the enhancement and protection of surface waters from pollution to ensure they are capable of 
supporting their designated uses. Under the CWA, the U.S. EPA in partnership with MassDEP 
administers the NPDES permit program, which regulates point source discharges to waters of the United 
States to control water pollution. The City of Boston is authorized to discharge stormwater in accordance 
with the NPDES Municipal Separate Storm Sewer System (MS4) General Permit. The MS4 General 
Permit includes numerous requirements to improve stormwater management through public education, 
upgraded infrastructure, and municipal bylaws. The permit also requires cities to locate and correct any 
unauthorized sewage discharges into the stormwater system. The project will comply with the City’s MS4 
General Permit and will not result in any new wastewater discharges or other discharges specifically 
regulated under the Clean Water Act. 
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Table 17—Build Alternative Potential Mitigation Practices and Constraints? 


Basins Vege tated Bioretention Tree Detention sf apeieats enaerouand 
p with - Oil/Water | Leaching Gravel Infiltration : Permeable i Infiltration/ 
Site Sumps 2A Separators | Basins’ | Wetlands (Grass) Basins?” LEN Pavement eek Sho System/ Detention 


Swales Garden Filter Pond Proprietary b 
Elare| Separator System 
Hoods 


South ae Bee bre seer ee : 

Station Proposed | Proposed Proposed Pes ene mest Eid Limited area ouaiiee Duties Potential Limited area 

conflicts area area area area ea 

Headhouse 
: Potential 
N/A; no ba made Potential rae a 
Dorcheste Proposed train Proposed Way Potential Potential Eanes) within grass along cycle Potential Lacie Potential WE 
Avenue : conflicts area : track and conflicts 
operations median : 
sidewalk 
e 


€ 
Beacon ; : Limited Intensive : Intensive Limited 
Readville — : : Limited Intensive . Intensive Limited Intensive : 


Notes: 


a White cells indicate either proposed BMPs or potential BMPs which could be appropriate for the site; light gray cells indicate BMPs which may not be appropriate for the site due to the listed site constraints; and dark grey 
cells indicate that BMPs would not be required to treat stormwater onthe site. 


b Infiltration practices could be limited at specific sites due to soil properties, groundwater levels and contamination. 


mi 
i area 
: ae Potential 


October 2014 South Station Expansion 
Page 42 Massachusetts Department of Transportation 


Water Quality and Stormwater Technical Report 


Charles River TMDLs 


Under Section 303(d) of the CWA, the Charles River has been determined to be impaired as it does not 
meet the set water quality standards. A TMDL for pathogen impairments?7** and a TMDL for 
phosphorus impairments*? have been developed for the Charles River. The pathogen TMDL identifies 
major contributors to the pathogen impairment and specifies both general and specific discharge limits 
that must be met in order to reduce the pathogen loading and improve the health of the Charles River. 
According to the TMDL, major sources of bacteria in the Charles River watershed include: failing septic 
systems; CSOs; sanitary sewer overflows (SSO); sewer pipes connected to storm drains; certain 
recreational activities; wildlife, mcluding birds, along with domestic pets and animals; and direct overland 
storm water runoff. Bacteria sources from the Beacon Park Yard site are expected to be negligible. 
Wastewater from the Beacon Park Yard site would be discharged to a combined sewer system. 
Wastewater impacts are discussed in the Water Supply and Wastewater Technical Report. On-board 
sanitary facilities and on-site sanitary sewer systems would be designed to eliminate the potential of 
pathogen sources reaching the Charles River. Stormwater BMPs designed to treat urban pollutants would 
treat ambient sources of pathogens on the site such as from birds and other wildlife 


The phosphorus TMDL lists natural sources such as vegetation, soil, and fecal matter and commercial 
sources such as fertilizers and detergents as the causes for phosphorus impairments in the Charles River. 
Phosphorus enters the Charles River through stormwater, illicit discharges, and CSOs. The phosphorus 
TMDL has set a 65% phosphorus load reduction for commercial and industrial land uses, under which the 
Beacon Park Yard site falls. MassDOT would incorporate stormwater BMPs to treat urban pollutants 
includng phosphorus from the Beacon Park Yard site to address the TMDL. Table 17 provides a 
summary of potential stormwater BMPs which may be implemented on the site. 


Neponset River TMDL 


Under Section 303(d) of the CWA, the Neponset River has been determined to be impaired as it does not 
meet the established water quality standards. A TMDL for bacteria impairments to the Neponset River 
has been developed. The TMDL identifies major contributors to the bacteria impairment and specifies 
both general and specific discharge limits that must be met in order to reduce the bacteria loading and 
improve the health of the Neponset River. According to the TMDL, major sources of bacteria in the 
Neponset River watershed include illicit discharges to storm drains, leaking sanitary sewers, failing septic 
systems, and stormwater runoff. Bacteria sources from the Readville — Yard 2 site are expected to be 
negligible. Wastewater from the site would be discharged to a separate sanitary sewer system. 
Wastewater impacts are discussed in the Water Supply and Wastewater Technical Report. On-board 
sanitary facilities and on-site sanitary sewer systems would be designed to eliminate the potential of 
pathogen sources reaching the Neponset River. Stormwater BMPs designed to treat urban pollutants 
would treat ambient sources of bacteria on the site, such as from birds and other wildlife. 


37 Massachusetts Department of Environmental Protection. Final Pathogen TMDL for the Charles River Watershed (CN 01 56.0). 2007. 


http:/Avww.mass. go v/dep/water/resources/charles1.pdf. 


Massachusetts Department of Environmental Protection. Final Total Maximum Daily Load for Nutrients in the Lower Charles River Basin, 


Massachusetts (CN 310.0). 2007. http://www.mass.gov/dep/water/resources/charlesp pdf. 
38Massachusetts Department of Environmental Protection. Total Maximum Daily Loads of Bacteria for Neponset River Basin. 2002. 


http:/Avww.mass. gov/eea/docs/dep/water/resources/n-thru-y/neponset.pdf. 
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National Pollutant Discharge Elimination System 


Industrial activities such as material handling and storage, equipment maintenance and cleaning, and 
storage of vehicles can be exposed to stormwater and therefore regulated under the NPDES MSGP. 
Layover facilities are included in the Industrial Sector P: Land Transportation and Warehousing and 
therefore regulated under the NPDES MSGP. Layover facilities fall under the standard industrial 
classification (SIC) 4011 and 4013 which includes rail transportation facilities. A permit would be 
required for the layover facility sites and could include stormwater effluent limits, monitoring 
requirements, and other conditions related to post-construction operations at the facility. 


Construction at all SSX project sites would require a NPDES Construction General Permit, required to 
regulate erosion control, pollution prevention, and stormwater management (including construction 
dewatering) at construction sites larger than one acre. A SWPPP is required by the NPDES Construction 
General Permit and must identify potential pollutant source areas and describe measures to be employed 
for erosion and sedimentation control, temporary stormwater management, dust control, and winter 
stabilization. The SWPPP would be completed during the final design phase and would be implemented 
by the project contractor. 


7.1.2. MassDEP Stormwater Standards 


The Massachusetts Stormwater Management Standards were included as part of the Massachusetts 
Wetlands Protection Act Regulations (310 CMR 10.00) in 2008. MassDEP ensures compliance with the 
Massachusetts Stormwater Management Standards as part of its review of projects subject to the 
Wetlands Protection Act. The SSX project would be subject to the Wetlands Protection Act due to its 
proximity to wetland resource areas, including the Neponset River and Fort Pomt Channel. 


Under the Massachusetts Stormwater Management Standards, most elements of the SSX project would 
qualify as redevelopment projects. Redevelopment projects are defined under the Massachusetts 
Stormwater Management Standards as: “development, rehabilitation, expansion and phased projects on 
previously developed sites, provided the redevelopment results in no net increase in impervious area.” 
SSX project activities at the South Station, Widett Circle, and Beacon Park Yard sites would be 
considered redevelopment projects as they would occur on previously developed sites and would result in 
no net increase in impervious cover. SSX project activities at the Readville — Yard 2 site would not 
constitute as redevelopment as track expansion would convert previously permeable land to impervious 
tracks and ballasts. 


Below is a summary of how the SSX project would comply with the Massachusetts Stormwater 
Standards. 


e Standard 1: Avoid new untreated discharges or erosion to wetlands. 
Compliance: Full compliance would be achieved. All project elements would drain to existing 
municipal storm sewers. 


e Standard 2: Reduce peak rate attenuation to pre-development rates. 
Compliance: Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. Stormwater BMPs would be installed at the Readville — Yard 2 site to 
ensure peak flow rates are reduced to pre-development rates. The peak flowrates for each site 
are presented in Section 6 — Potential Impacts. This standard does not apply to discharges to 
tidal waters including Fort Point Channel. 
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e Standard 3: Minimize loss of stormwater recharge from pre-development conditions. 
Compliance: Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. Stormwater BMPs would be installed at the Readville — Yard 2 site to 
promote recharge to match pre-development rates. Stormwater treatment BMPs would be 
included at each site as outlined in Table 16. 


e Standard 4: Remove 80% of average annual post-construction load of TSS. 
Compliance: Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. Stormwater BMPs would be installed at the Readville — Yard 2 site to ensure 
TSS removal. Stormwater treatment BMPs would be included at each site as outlined in Table 
16. 


e Standard 5: Implement source control and pollution prevention measures for land uses with 
higher potential pollutant loads. 
Compliance: Compliance would be achieved to the maximum extent practicable for 
redevelopment sites. The layover facility sites qualify as LUHPPLs as they are regulated under 
the NPDES MSGP. Containment and treatment measures would be used to prevent the release of 
oil and hazardous materials from the site. 


e Standard 6: Implement source control and pollution prevention measures around critical areas. 
Compliance: Full compliance would be achieved. No project elements would discharge near or 
to a critical area. 


e Standard 7: Comply to the maximum extent possible with redevelopment projects. 
Compliance: All project elements except for Readville — Yard 2 would constitute redevelopment. 
Compliance with the Massachusetts Stormwater Standards would be achieved to the maximum 
extent practicable. 


e Standard 8: Implement construction period pollution prevention and erosion and sedimentation 
controls. 
Compliance: Full compliance would be achieved. The project would obtain coverage under the 
NPDES Construction General Permit prior to the start of construction and meet the requirements 
of this standard for each site. 


e Standard 9: Develop and implement long term operation and maintenance plan. 
Compliance: Full compliance would be achieved. MassDOT would develop a detailed O&M 
plan during final design. 


e Standard 10: Avoid/remove illicit discharges. 
Compliance: Full compliance would be achieved. The proposed project elements would be 
designed to be in full compliance with current standards. Any identified illicit connections would 
be removed. 


7.1.3. Groundwater Overlay District 


The BRA updated the Groundwater Conservation Overlay District as of April 25, 2007 to include the area 
of South Boston just east of Fort Pomt Channel. The Groundwater Conservation Overlay District is 
shown in Figure 5. The South Station site is outside the Groundwater Conservation Overlay District, 
therefore this project does not need to comply with these requirements. 
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Figure 8—Water Resources Proposed Conditions: Widett Circle Layover Facility Site 
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Figure 10—Water Resources Proposed Conditions: Readville — Yard 2 Layover Facility Site 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Water and Wastewater Technical Report has been prepared in support of the Draft Environmental 
Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with 
the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


This report evaluates the impacts of the SSX project on water supply and wastewater management 
associated with the project elements. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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The Boston Water and Sewer Commission (BWSC) indicates that there is currently adequate capacity in 
the existing water and sewer mains in the immediate vicinity of the South Station site. A preliminary 
review of the existing water and sewer mains along Atlantic Avenue indicates that there is likely adequate 
capacity to service the project alternative with the greatest demand (Alternative 3 — Joint/Private 
Development Maximum Build). Alternative 3 would result in an increase of approximately 411,950 
gallons per day (gpd) of potable water and 453,150 gpd of sewage; an increase 122% from existing 
conditions. Alternative 1 — Transportation Improvements Only and Alternative 2 — Joint/Private 
Development Minimum Build would require less system capacity due to lower demand driven by reduced 
development amounts. The existing BWSC system would also have adequate capacity for these two 
Alterantives. 


However, due to the location of proposed development structures, it is likely that new or larger service 
connections would be required to service the South Station site under Alternative 3. Most of the utilities 
that currently service the South Station Site are located on Kneeland Street and Atlantic Avenue. There is 
not as extensive of a network of utilities on Dorchester Avenue. Depending upon the construction 
sequencing of the joint/private development, there could be a need to provide new or larger water and 
sewer service connections on Dorchester Avenue. As design advances, MassDOT will re-evaluate the 
need for service upgrades at the South Station site. 


Additionally, BWSC indicates that in the vicinity of the layover facility sites, the capacity of the existing 
system is adequate to provide the proposed water demand and accept the proposed wastewater discharge 
from the three sites. 


For Widett Circle, water use and wastewater generation would decrease between existing and build 
conditions. Water intensive food production processes would be eliminated and much of the site would 
be converted from buildings to tracks. Therefore, water use would decrease from 13,140 gpd to 5,850 
gpd and wastewater would decrease from 14,460 gpd to 6,440 gpd in the Build condition. This would 
represent a decrease of approximately 55% for both water use and wastewater generation. 


For the Beacon Park Yard site, water demand and wastewater generation would increase under the Build 
condition as the site is currently unoccupied and no water or wastewater service exists. Water use would 
increase from zero gpd to 4,290 gpd and wastewater generation would increase from zero gpd to 3,900 
gpd. 


For the Readville — Yard 2 site, the existing layover facility would be expanded to include additional 
tracks and associated facilities. This expanded facility would result in an increase of approximately 80% 
in water use and wastewater generation. Water use would increase from 2,150 gpd to 3,870 gpd and 
wastewater generation would increase from 1,950 gpd to 3,510 gpd. 


To ensure capacity is adequate, MassDOT would work with BWSC to complete further evaluation during 
the design phase. 


3. Regulatory Context 


Water and wastewater regulations pertaining to the SSX project include state, and local regulations 
concerning public drinking water supply delivery and wastewater management. The Massachusetts Water 
Resources Authority (MWRA) provides potable water to and accepts wastewater from many communities 
within the Metropolitan Boston area, including the four SSX project sites. The BWSC services individual 
properties through its water and wastewater piping network, distributes potable water, and collects 
wastewater throughout Boston. Per 248 CMR 10, water usage is determined based upon the amount of 
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wastewater generated using 310 CMR 15, the State Environmental Code (Title V). The methodologies 
used to estimate wastewater generated and water usage are included in Section 4.1. of this report. 


New water infrastructure and connections to existing infrastructure would be designed and constructed in 
accordance with BWSC’s governing regulations, including water distribution facilities. Compliance with 
the standards for the water system service connections and fire protection systems would be reviewed as 
part of BWSC’s site plan review process, to be completed as design progresses. The review would 
include sizing of domestic water and fire protection services, calculation of meter sizing, backflow 
prevention design, and location of hydrants to be in conformance with BWSC and Boston Fire 
Department requirements. 


In addition, the fire protection system would meet all applicable standards and requirements as set forth in 
the Boston Fire Prevention Code, the most recent Massachusetts Building Code, which refers to the 
National Fire Protection Association Handbook, the Massachusetts Fire Prevention Regulation (527 
CMR), and the Massachusetts Fire Prevention Laws (M.G.L. CH 148). 


3.1. Wastewater 


BWSC’s “Regulations Governing the Use of Sanitary and Combined Sewers and Storm Drains of the 
Boston Water and Sewer Commission”? regulate the design, construction, maintenance and operation of 
project wastewater facilities. The BWSC’s regulations reinforce the requirements of the MWRA Sewer 
Use Rules and Regulations. For the construction, connection or the change in size or location of any 
wastewater service pipe connecting to a public sewer, BWSC requires the submission of a General 
Service Application to BWSC and adherence to BWSC design requirements, including required tests, 
studies, investigations and inspections. 


Per BWSC regulations, the current South Station and layover facility site establishments, uses and 
occupants are not considered to be generators of “Industrial Waste.” Industrial waste is defined as: “any 
solid, liquid or gaseous waste or wastewater, resulting from an industrial or manufacturing process, a 
commercial, governmental, or institutional activity, or from the development, recovery or processing of 
natural resources. Industrial wastes do not include, and are distinct from, sanitary sewage, 
uncontaminated cooling water, non-contact cooling water and non-contact industrial process water.” No 
anticipated industrial waste components are anticipated to be generated as part of the SSX project. As a 
result, the project would not require special equipment other than oil/water separators to treat wastewater 
generated from restrooms and crew facilities, kitchens, restaurants, cafeterias and other cooking 
establishments. 


Massachusetts Department of Environmental Protection’s (MassDEP’s) Policy on Managing Infiltration 
and Inflow in MWRA Community Systems? requires that additional wastewater flows must be offset by 
reducing inflow and infiltration (I/I) into sewer systems if the project generates 15,000 or more gpd of 
wastewater. Demonstration of compliance with MassDEP’s policy to reduce I/I generally consists of 
calculating the net increase in wastewater flows to the sewer system and identifying improvements to the 
sewer system directly tributary to the MWRA interceptor system where the development will occur. 
Mitigation is required at a 4:1 ratio: for every one gallon of flow into the system due to the new 
development, four gallons of inflow must be removed from the system. 


> Adopted February 27, 1998 
3 Massachusetts Department of Environmental Protection, Policy No. BRP 09-01, September 24, 2010. 
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MassDEP’s Sewer System Extension and Connection Program, 314 CMR 7.00, was adopted to insure 
proper operation of wastewater treatment facilities and sewer systems within the Commonwealth. Both 
the MWRA and the BWSC requirements are governed by these regulations. 


MWRA Sewer Use Rules and Regulations, 360 CMR 10.00, direct that for the communities it services, 
wastewater collection facilities must be designed to MWRA standards, including minimizing I/I and 
insuring the separation of stormwater, surface water, groundwater from sanitary sewage to avoid undue 
burdens on MWRA treatment facilities. Wastewater from BWSC’s system is treated at MWRA’s Deer 
Island Wastewater Treatment Facility, which ultimately discharges to Massachusetts Bay. MassDEP’s 
Policy on Managing Infiltration and Inflow in MWRA Community Systems* requires additional 
wastewater flows to be offset by reducing I/I into sewer systems. MassDEP’s Sewer System Extension 
and Connection Program (314 CMR 7),° mandates proper operation of wastewater treatment facilities and 
sewer systems within the Commonwealth. 


Crossing through and in the immediate vicinity of the project sites are combined sewer outfalls (CSOs) 
which are regulated via National Pollution Discharge Elimination System (NPDES) permits, some of 
which include federal mandates regarding the frequency and volume of discharges. MWRA administers 
the NPDES program in the vicinity of the South Station site regulating the combined sewer outfalls 
(CSOs). Section 3 of Appendix 7 - Water Quality and Stormwater Technical Report provides a discussion 
of the NPDES program and classification of Fort Point Channel. 


3.2. Water 


BWSC’s “Regulations Governing the Use of Water Distribution Facilities of the Boston Water and Sewer 
Commission,” adopted December 21, 2000, regulate the design, construction, maintenance and operation 
of project water distribution network and facilities. As with wastewater, BWSC’s regulations regarding 
water distribution generally reinforce the requirements of the MWRA regulations for water distribution 
facilities. Construction, connection or the change in size or location of any water service pipe connecting 
to a public water main require a permit from BWSC. 


The “Boston Fire Prevention Code Ordinances of 1979,” Chapter 28, effective August 7, 1979, Title 11, 
Chapter 3, as amended, regulates the design, construction, maintenance and operation of the projects in 
the city. During the SSX project final design process, as required, hydrant flow tests and other 
investigations will be conducted to determine the existing BWSC distribution system’s ability to provide 
fire suppression water in adequate pressures and volume. 


4. Existing Conditions 


This section describes existing water and wastewater systems in the immediate vicinity of the South 
Station site and three layover facility sites. Figure 1, Figure 2, Figure 3, and Figure 4 show the boundaries 
of the four project sites. 


For this DEIR analysis, existing water use at the SSX project sites has been estimated on a conceptual 
level based upon the amount of wastewater generated, using 310 CMR 15, the State Environmental Code 
Regulating Septic Systems (Title 5). For the South Station site, for each use within a building space, a 
Unit Value was determined from Title 5. Where a Unit Value was not found that specifically addressed 


4 Massachusetts Department of Environmental Protection, Policy No. BRP 09-01, September 24, 2010. 
> Massachusetts Executive Office of Environmental Affairs. 314 CMR 7.00. http://www.mass.gov/eea/agencies/massdep/water/regulations/314- 
cmr-7-00-sewer-system-extension-and-connection.html. 


October 2014 South Station Expansion 
Page 4 Massachusetts Department of Transportation 


Water and Wastewater Technical Report 


the Unit Values of a specific space, an alternative value was used and is cited in the footnotes. The Unit 
Value was applied to the Total Unit to determine the Quantity of the wastewater being generated at each 
Location. The total quantity generated is the sum of Quantity column. Existing water meter readings 
were obtained from BWSC for the MBTA and USPS properties. The total estimated use was compared to 
the actual water meter readings to confirm validity of generation levels. Domestic water demand is based 
on estimated wastewater generation with an added factor of 10% to account for consumption, system 
losses, and other use. 


Domestic water demand is based on estimated sewage generation with an added factor of 10% to account 
for consumption, system losses, and other use. Estimated use was compared to actual water meter 
readings for buildings at the South Station site (including existing transportation facilities and the USPS 
General Mail Facility) to confirm generation levels. This exercise confirmed the estimation process 
described above. 


4.1. South Station Site 


Figure 5 presents a schematic of the existing water distribution and wastewater collection systems at the 
South Station site. This information was gathered through ground survey and identification of existing 
utilities of the site. 


At the South Station site along Atlantic Avenue, an extensive BWSC water distribution system exists. To 
a lesser extent, a water system exists along Dorchester Avenue. Along Atlantic Avenue, from Kneeland 
Street to the existing South Station headhouse at Summer Street, there are three water mains providing 
service connections to the site. From the headhouse, the three water mains extend eastward on Summer 
Street past 245 Summer Street where they continue north on Dorchester Avenue. Two water mains are 
located along Dorchester Avenue, providing service to the USPS General Mail Facility. An additional 
water 8” main is located on the east side of the yard area adjacent the existing track. 


Existing wastewater collection at the South Station site is provided through a series of BWSC sanitary 
sewer mains, combined sewer mains, and CSOs. In general, sanitary sewers convey wastewater (sewage). 
During storm events with higher flows where capacity is exceeded, wastewater and stormwater flows 
combine and are diverted to CSOs, which outlet to Fort Point Channel. A gravity sewer main exists along 
the west side of Dorchester Avenue, and at different points collects sewage from the USPS facility, the I- 
90 Vent Building, and the existing headhouse. At and adjacent to the South Station site, two combined 
sewer mains, originating off-site via Beach Street and Kneeland Street, discharge to Fort Point Channel 
via one of two CSOs, BOS 064 or BOS 065, along Dorchester Avenue. A third CSO, BOS 068, is located 
within the site just south of the existing USPS facility. 


This combined sewer line flows northward from Foundry Street as a 30-inch by 60-inch reinforced 
concrete pipe. As it crosses Broadway it then heads eastward and crosses Dorchester Avenue. From there 
it enlarges to a 40-inch by 60-inch concrete culvert where it outlets to Fort Point Channel. During final 
design, MassDOT will confirm existing outflows. 


Table 1 presents the existing estimated wastewater generation for the South Station site. Existing 
wastewater generation is estimated to be 338,950 gpd. 


Domestic water use is based on estimated wastewater generation with an added factor of 10% to account 
for consumption, system losses, and other use. Based on an estimated wastewater generation of 338,950 
gpd, existing water usage at the South Station site, consisting of the rail terminal, bus terminal South 
Station retail and office space, and the USPS facility, is estimated to be 372,850 gpd. 
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Table 1—Existing Estimated Wastewater Generation at South Station Site 


Location Use Meehan Se Quantity (gpd) 
(gpd) 

Existing South Station Rail 5 opd/ Zee pie 230.000 
Headhouse Terminal? BES Besse ner an ad é 
CVS (2™ floor) @ pee 21,710 sf 
South Staaen Retail 50 gpd/1,000 sf 1,090 
South Station Office - 12,890 sf 
(2"-5" floors) Office 75 gpd/1,000 sf 9,440 
Bus Terminal Bus 15,100 
Level, Mezzanine/ Bus Terminal’ | 5 gpd/passenger | _ passengers 75,550 
Food Court 
Bus Terminal Parking 
Levels | and 2 Parking® --- -- 200 
(Passenger Vehicles) 

; ; 1,136 
USPS General Mail Light : 
Focility naeine 20 gpd/employee employees 22,720 
= 338,950 


a Values from 310 CMR 15 or 314 CMR 7 

b Rail terminal = Amtrak +MBTA Commuter Rail passengers: 46,000 (2012). Assumes same per capita unit flow as airport from 310 CMR 
15 (5 gallons/passenger) 

c Assumes one employee/1000 SF of floor space 

d Bus terminal = Local Bus and Intercity/Regional Bus passengers: 15,000 (2012). Assumes same per capita unit flow as airport from 310 
CMR 15 (5 gallons/passenger). 

e Estimated value, assuming 100 gallons/day per level = 200 gallons/day. 


4.2. Layover Facility Sites 
4.2.1. Widett Circle 


As shown in Figure 6, BWSC water mains, sewers, and combined sewers are located within the Widett 
Circle Loop Road and in Foodmart Road in the vicinity of the Widett Circle layover facility site.° The 
water line within Foodmart Road connects on either end to the line within Widett Circle, making a loop in 
the water system. The water mains appear to be fed from a system off Frontage Road. The age and size 
of these pipes are unknown. A 12-inch separated sewer located within Foodmart Road discharges to a 15- 
inch separated sewer in Widett Circle, which collects waste from the facilities within Widett Circle and 
discharges to a combined sewer system on Albany Street. 


A 20-inch by 16-inch CSO line bisects the site through the eastern part of Widett Circle and discharges 
overflow to Fort Point Channel (BOS 070). In addition, a 66-inch by 92-inch combined sewer line from 
the southeast ties into this trunk line on the site. The age and condition of these pipes are unknown. It is 
unclear if underground structures exist where connections occur. No sewer service from the existing 
facilities appears to connect to the combined sewer lines. 


6 Boston Water and Sewer Commission. Utility Mapping. April 2010. 


October 2014 South Station Expansion 
Page 6 Massachusetts Department of Transportation 


Water and Wastewater Technical Report 


Wastewater generation from the existing facilities within the Widett Circle layover facility site boundary 
was estimated based on a series of assumptions. The factory or industrial plant (warehouse) use (without 
cafeteria space, with 40% office space) was selected from MassDEP’s Title 5: On-Site Sewage Treatment 
sewage flow estimates table (310 CMR 15.203) to best represent the existing facilities for estimating 
sewage flows. This use selection does not take into account any process wastewater which may originate 
from the existing facilities. Table 2 shows the estimated wastewater generation for the existing Widett 
Circle layover facility site. 


Table 2—Existing Estimated Wastewater Generation at Widett Circle Site 
Estimated Wastewater 
Source Quantity Generation Rate Estimate 
(gallons/day) (gallons/day) 
Factory/Warehouse Workers Person 292 15/person 4,380 


Office Space sf 116,800 75/1,000 sf 8,760 


Total 13,140 


Notes: approximate number of factory/warehouse workers is based on | per 1,000 sf 


Domestic water use is based on estimated wastewater generation with an added factor of 10% to account 
for consumption, system losses, and other use and does not include non-domestic water uses. Based on 
an estimated wastewater generation of 13,140 gpd, existing water usage at the Widett Circle layover 
facility site is estimated to be 14,460 gpd. 


4.2.2. Beacon Park Yard 


As shown in Figure 7, BWSC water mains, sewer mains, and combined sewers are located within the 
streets surrounding the Beacon Park layover facility site.’ The 12-inch water main in Cambridge Street 
provides services to the existing I-90 toll buildings. A 6-inch service line also runs within the existing 
access road for the site. The age and condition of these pipes are unknown. 


BWSC sewers and combined sewers are located within the surrounding streets, including Cambridge 
Street. Additionally, a 32-inch by 42-inch MWRA sewer crosses the site in a south-north direction. The 
large sewer crossing the site collects wastewater from sewer systems to the south of the site and 
discharges it to the Cottage Farm CSO facility in Cambridge. Beneath the tracks on the site, the sewer 
has a directional change where there is likely a larger structure. The age and condition of these pipes and 
structures are unknown. The location of existing sewer services, if any, from the site is unknown. As 
design advances, MassDOT will confirm existing conditions with BWSC. 


Additionally, according to Massachusetts Turnpike Authority record plans, an underground waterway 
known as Salt Creek is conveyed in a seven-foot by seven-foot concrete culvert under the site and 
discharges directly to the Charles River.* The outfall to the Charles River includes a containment boom 
in the river to control the spread of oil and floatables. Stormwater from the parking areas at the Beacon 
Park Yard site is currently collected in a series of catch basins and likely discharges to the culverted 
stream. The existing ballasted tracks at the Beacon Park Yard site likely include underdrains to collect 
stormwater and outfall to the stream culvert to the east of the site. Based on existing aerial survey, no 
existing surface stormwater detention, infiltration, or treatment measures are in place in the Beacon Park 
Yard site. Additional information on the existing stormwater management infrastructure at Beacon Park 
Yard will be obtained during preliminary design. 


7 Boston Water and Sewer Commission. Utility Mapping. April 2010. 
8 Massachusetts Turnpike Authority. Boston Extension Section No. C-2 Grading and Drainage Plan. Sheet HC2-33. 
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No operations currently exist at the Beacon Park Yard layover facility site. Therefore, it is estimated that 
the existing wastewater generation and water usage from the Beacon Park Yard site are zero. 


4.2.3. Readville — Yard 2 


As shown in Figure 8, a 10-inch BWSC water main crossing the Readville-Yard 2 site provides water 
service to existing facilities, and connects the neighborhood south of the site to a 12-inch water main in 
Truman Highway.’ BWSC separated sewers are located in the areas surrounding the site, including an 8- 
inch main in Wolcott Street to the south. Existing buildings on the Readville — Yard 2 site discharge their 
wastewater to the BWSC system. The age, condition and size of these pipes and services are unknown. 


Wastewater generation from the existing facilities at the Readville — Yard 2 layover facility site was 
estimated based on a series of assumptions. The existing layover facility was estimated to have 10 
trainsets with a 5-person crew per trainset. The factory or industrial plant (warehouse) with cafeteria use 
was selected from MassDEP’s Title 5: On-Site Sewage Treatment sewage flow estimates table (310 CMR 
15.203) as the best fit establishment for calculating sewage flows from the administrative staff. For the 
train staff, the wastewater generation rate was based on the best fit estimate of the washroom and toilet 
use of the camp, resident, mess hall use category. Table 3 shows the estimated wastewater generation for 
the existing Readville — Yard 2 layover facility site. 


Table 3—Existing Estimated Wastewater Generation from Readville — Yard 2 Site 
Estimate Generation 


Wastewater Estimate 


Source Personnel Rate 
(gallons/day) (gallons) day) 
Train Staff 50 35/person 1,750 
Administrative Staff 5 20/person 100 
Visitors 5 20/person 100 
Total 60 1,950 


Domestic water use is based on estimated wastewater generation with an added factor of 10% to account 
for consumption, system losses, and other use. Based on an estimated wastewater generation of 1,950 
gpd, existing water usage at the Readville — Yard 2 layover facility site is estimated to be 2,150 gpd. 


5. Potential Impacts 


This section estimates utility usage associated with the SSX project and evaluates the impacts of the 
project on water supply and service distribution, and wastewater management. 


For this DEIR analysis, proposed water use at the SSX project sites has been established on a conceptual 
level based upon the amount of wastewater generated, using 310 CMR 15, the State Environmental Code 
Regulating Septic Systems (Title 5). Domestic water demand is based on estimated sewage generation 
with an added factor of 10% to account for consumption, system losses, and other use. 


° Massachusetts Turnpike Authority. Boston Extension Section No. C-2 Grading and Drainage Plan. Sheet HC2-33. 
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5.1. No Build Alternative 
5.1.1. Summary 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. Extending 
from the southern line of Summer Street, the MBTA would continue to maintain a permanent easement 
along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. Generally 
unrestricted public access would continue to be provided along Dorchester Avenue of over approximately 
400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR project was approved by the Secretary of EEA in 2006 (EEA No. 3205/9131) 
as an approximate 1.8 million square foot mixed-use development to be located directly above the 
railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally expanded 
bus terminal of approximately 70,000 square feet, pedestrian connections from the train station concourse 
and platforms to the expanded bus terminal, and a three-level parking garage with 775 spaces located 
above the bus terminal. 


With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Worcester Line track improvements to the 
south of the site. The MBTA would continue to use Readville — Yard 2 to provide layover space for 10 
trainsets. 


5.1.2. Impacts Analysis 


Estimated water usage and wastewater generation for the No Build Alternative was not determined. The 
estimated water usage and wastewater generation for the SSX project is based on Alternative 3, which is 
the “worst case” scenario in terms of square footage of development. 


5.2. South Station Build Alternatives 
Alternative 1 - Transportation Improvements Only 


Alternative 1 would include the previously-approved private development included in the No Build 
Alternative. In addition, South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. The 
existing South Station Terminal would be expanded by approximately 400,000 square feet, consisting of 
an expanded passenger concourse and passenger support services. Capacity improvements would include 
construction of up to seven new tracks and four platforms for a total of up to 20 tracks and 11 platforms. 
Tower | Interlockings and approach interlockings at the terminal approach would be reconstructed. With 
Alternative 1, no provision would be made for future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (adjacent sidewalks, crosswalks, and cycle 
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track). Restoration also would include construction of a long-awaited extension of the Harborwalk along 
reopened Dorchester Avenue. 


Alternative 2 - Joint/Private Development Minimum Build 


Alternative 2 would include all of the improvements included in Alternative 1, including provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design. Future private development with Alternative 2 could include approximately 660,000 square 
feet of mixed-use development consisting of residential, office, and commercial uses, including retail and 
hotel uses, with building heights ranging up a maximum of 130 feet within jurisdictional filled tidelands. 
Development could include approximately 234 parking spaces, not including public/private shared 
parking opportunities. 


Alternative 3 - Joint/Private Development Maximum Build 


Alternative 3 would include all of the improvements included in Alternative 1, including provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design. Future private development with Alternative 3 potentially could include approximately 2.1 
million square feet of mixed-use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, with building heights ranging up to approximately 21 stories. 
Development could include approximately 506 additional parking spaces, not including public/private 
shared parking opportunities. 


In Alternative 3, the maximum potential for future private development at the South Station complex 
would be limited by the FAA’s maximum building height limits, pursuant to the Terminal Instrument 
Procedures (TERPS) regulations applicable to Boston Logan International Airport. Accordingly, 
MassDOT determined that building heights would be limited to approximately 290 feet. Alternative 3 
would require an amendment to the MHP, modifying applicable Chapter 91 regulations 


5.3. South Station Site 
5.3.1. Impact Analysis 


The estimated water usage and wastewater generation for the SSX project at the South Station site is 
based on Alternative 3, which is the “worst case” scenario in terms of square footage of development. 


5.3.2. Estimated Water Demand and Wastewater Generation 


Table 4 presents the estimated wastewater generation for the South Station site under Alternative 3, based 
on Massachusetts Environmental Code standard generation rates and assumptions presented in Section 4. 
The estimated total daily wastewater generated for the Alternative 3 would be 750,900 gpd, an increase of 
122% or 411,950 gallons per day, from the existing 338,950 gpd. 
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Location 


Unit Flow 
(gpd) 


Total Unit 
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Quantity 


(gpd) 


Existing South Station 
Headhouse and Terminal Rail Terminal*? 5 gpd/passenger 83,000 passengers 415,000 
Expansion 
nd 
Be ee ee Retail? | 50 gpd/1,000 sf 21,710 sf 1,090 
Station 
th Stati ffi 2nd _ 
See ace — A Office’ | 75 gpd/1,000 sf 125,890 sf 9,440 
5" floors) 
Bus Terminal Bus Level 
: Bus Terminal?” 1 00 
Mes sanin EGBA Goan us Termina 5 gpd/passenger 7,300 passengers 86,5 
Parking Levels : and 2 Paring? 200 
(Passenger Vehicles) 
Mixed-Use Development 155 Units, 1 
11 1 
Residential, Studio (12%) Bedroom * Pepa econ Bo Bedipots 17,050 
Residential, 1-Bedroom 513 Units, 1 
, 11 513 bed 
(53%) Bedroom 0 gpd/bedroom edrooms 56,430 
Mixed-Use Development ; 
155 Units, 2 
Residential, 2-Bedroom Se 110 gpd/bedroom 310 bedrooms 
Bedrooms? 34,100 
(30%) 
Mixed-Use Development 19 Units, 3 
11 
Residential, 3-Bedroom (5%) Bedreorist || ee ee e 7 Dedroors 6,270 
pied Use Develo Office? | 75 gpd/1,000 sf 917,300 sf 68,800 
Office 
Mixed-Use Development 417 Units, 1 
Hotel BSiGune 110 gpd/bedroom 334 bedrooms 45,870 
Mixed-Use Development Lounge and 
22 t 
Hotel, Amenity Restaurant*4 ee eps Deets 6,160 
Mixed- Devel t 
Eu Ais er Function Room** 2 gpd/seat/S 300 seats 120 
Hotel, Amenity 
ixed-Use Devel t : 
DUS per loner Retail? | 50 gpd/1,000 sf 1,000 sf 50 
Hotel, Amenity 
Mixed- Devel t 
Beales Dereopme® Retailt | 50 gpd/1,000 sf 75,620 sf 3,780 
Retail 
Mixed-Use Development 750,900 
Total 


a Values from 310 CMR 15 or 314 CMR 7 


b Assumes same per capita unit flow as an airport from 310 CMR 15 (5 gallons/passenger) with 83,000 daily rail passengers and 17,300 daily 


intercity and local bus passengers (2035) 


c Estimated value, assuming 100 gallons/day 
d Estimated value, assuming one lounge at 150 seats and one restaurant at 200 seats, weighted average unit flow = 28 gallons/day 


e Estimated value, assume seating for 300, unit flow similar to Country Club Dining (10 Gal/Seat), at one-fifth the frequency 
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Domestic water demand is based on estimated sewage generation with an added factor of 10% to account 
for consumption, system losses, and other use. Based upon these parameters, the daily flow would 
increase to 826,000 gallons per day, an increase of 122% or 453,150 gallons per day, from the existing 
372,850 gallons per day. 


5.3.3. Water Demand and Wastewater Impacts Analysis 
Demand, Needs, and Capacity 


According to BWSC, there is adequate capacity available in its water and sewer mains in the immediate 
vicinity of the South Station site to accommodate the SSX project Alternative 3. Capacities would need to 
be confirmed in the final design stages. The existing facilities on the site use potable water and produce 
wastewater through their commercial and domestic activities. Water demand and wastewater generated 
would increase as a result of the SSX project. Therefore, measures will need to be incorporated to 
mitigate the increased volumes. The SSX project would incorporate water efficiency measures to meet 
MassDOT GreenDOT sustainability goals related to water and wastewater. Measures such as low flush 
toilets, which would minimize the use of water and wastewater generation, will be considered as well as 
any other measures that would improve conservation. These measures will be further identified as the 
design progresses. 


CSO and Infiltration / Inflow 


In the Alternative 3, the estimated wastewater discharges associated with the SSX project would exceed 
the 15,000 gallon/day threshold required to perform I/I offsets, according to MassDEP’s Policy on 
Managing Infiltration and Inflow in MWRA Community Systems. Therefore, the SSX project would be 
required to offset the increased flows. This will be done by finding where stormwater is entering into 
sanitary sewer lines and provide improvements to prevent the stormwater inflow. This may include 
replacing or relining existing pipes or installing new pipes. Through I/I reduction and minimal impacts to 
stormwater runoff rates, the SSX project will not adversely impact the CSOs with an increased flow of 
stormwater, in the South Station site vicinity. Best Management Practices (BMPS) will be considered and 
implemented for the management of stormwater which will assist with reducing I/I into the sewer system. 
The I/I mitigation plan will be further developed as project design progresses. The new development 
spaces will incorporate high-efficiency fixtures and systems, which should create substantial offset of 
waste water generation. 


Construction Impacts 


The proposed construction at the South Station will avoid impacts to existing subsurface utilities via 
direct contact with pipes and structure, vibrations or settling. The use of existing wastewater systems may 
be required during construction to provide a wastewater discharge for construction-time needs. An effort 
will be made to minimize conflicts between utilities and structural elements within the South Station site. 
For BWSC owned facilities, every effort will be made to not impact such facilities. Dewatering 
discharges will not be connected to the sewer system and will be done in accordance local, state and 
federal standards. 


Presently the USPS building is situated over the BWSC’s 81 inch x 81 inch Kneeland Street CSO. 
Demolition of the USPS building and any construction activity of new SSX facilities will be required to 
maintain the structural integrity and provide outlet protection of this CSO, and also access for continued 
inspection and maintenance activities. 
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Sea Level Rise 


Sea levels are rising in Boston Harbor and across the globe, as evidenced through empirical data. In order 
to assess future risk and planning for rising seas, Massachusetts Office of Coastal Zone Management 
(CZM) recommends selecting specific scenarios. As directed by the Secretary of EEA, the SSX project 
DEIR assesses the impacts of a two-foot sea level rise upon the SSX project, which is consistent with 
planning for a project with a design life of 50 years. 


Sea level rise could affect downstream CSOs and MWRA facilities, which in turn could affect the 
performance of the South Station wastewater system. At the three CSO outlets to Fort Point Channel 
(CSO 064, CSO 065 and CSO 068), may require additional mitigation measures to minimize seawater 
entering back into the combined sewer lines. Further coordination with BWSC will be performed as the 
project progresses. 


5.4. Widett Circle Layover Facility Site 
5.4.1. Description 


The Widett Circle facility will be designed to store up to 30 trainsets (each set consisting of eight coach 
cars and one locomotive). The program includes: 


e Power substation building (6,400 sf); 
e Support shed building (7,500 sf); and 
e Crew building (30,000 sf). 


5.4.2. Proposed Wastewater 


The Widett Circle layover facility would require domestic sewer service for the crew building and support 
sheds. Only light maintenance activities are proposed at the facility, therefore, no industrial wastewater 
would be generated. 


Proposed improvements would include gravity services and gravity mains connecting services with 
manholes spaced at 300-foot minimum spacing. Sewer services would discharge to the existing BWSC 
15-inch separated sewer in Widett Circle loop road. Figure 6 shows the existing wastewater utilities 
located within the site area along with the likely proposed tie-in location. The ultimate discharge point of 
the BWSC wastewater system is MWRA’s Deer Island Wastewater Treatment Facility which discharges 
to Massachusetts Bay. Existing unused sewer mains and services on the site would be either removed or 
abandoned in place. The large existing CSO 070 that bisects the site would remain. 


Dye testing and additional subsurface utility engineering will be utilized during subsequent design phases 
to determine existing stormwater and sewer line system connections. 


Table 5 includes the estimated wastewater discharge for the Widett Circle site under the build condition. 
Wastewater generation would originate from crew washrooms, the crew kitchen, and sinks and floor 
drains in the support shed. Depending on the final design, wastewater generation could include oil/water 
separator overflow from the locomotive track areas. 
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Table 5—Estimated Wastewater Generation for Widett Circle 
Estimate Wastewater 
Source Personnel Generation Rate Estimate 
(gallons/day) (gallons/day) 


Train Staff 35/person 5,250 


Administrative Staff 20/person 


Visitors 20/person 
Total 


Figure 6 shows the existing utilities located within the site area and the likely tie-in locations for utility 
extensions. Existing unused mains and services on the site would be either removed or abandoned in 
place. Since the existing sewer system is separated, the decrease in wastewater discharge to BWSC 
system would not affect potential combined overflows. The abandonment of existing sewer infrastructure 
on the site could reduce the amount of I/I entering the system from the current system. 


5.4.3. Proposed Water 


The Widett Circle layover facility would require domestic water service for the crew building and support 
sheds. Fire protection water would be required and hydrants are expected to be spaced at 500-foot 
intervals. Hydrants would be placed a maximum distance of 250-feet from structures. 


Proposed improvements would include one or more taps into the existing BWSC mains in the Widett 
Circle loop road and BWSC meters and meter manholes. Water mains would run from the taps following 
the layout of the service roads to feed the building services and hydrants. Figure 6 shows the existing 
water utilities within the site area along with the likely proposed tie-in location. Existing unused water 
mains and services on the site would be either removed or abandoned in place. Proposed water mains 
could be constructed to maintain the loop in this portion of the water distribution system. 


Domestic water demand is based on estimated sewage generation (5,850 gpd) with an added factor of 
10% for consumption, system losses, and other use. Based upon these parameters, the Widett Circle 
layover facility would require approximately 6,440 gallons of water per day. 


Based on discussions with BWSC, the capacity of this system is adequate to provide the proposed water 
demands. To ensure capacity is adequate, MassDOT would work with BWSC to complete further 
evaluation during the design phase. 


5.4.4. Water Demand and Wastewater Impacts Analysis 


This section discusses the impacts of the proposed water and wastewater system. In the build condition, 
there would be a decrease in the overall water demand and wastewater generated at the site from existing 
conditions, due to fewer personnel on site and no industrial use. Wastewater generation would decrease 
by an estimated 7,290 gpd, or 44% from existing conditions; and water usage would decrease by 
estimated 8,020 gpd (44%) from existing conditions, not accounting for industrial use. 


Demand, Needs, and Capacity 


The existing facilities on the site each have water service and produce wastewater through the industrial 
and domestic activities and staff washrooms and kitchens. Some of the activities occurring at the existing 
facilities may be very water intensive, although process water associated with the facilities was not 
included in this analysis. The water demand and wastewater discharge required for the proposed layover 
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facility at Widett Circle would eliminate the industrial discharge and reduce the personnel on site, 
therefore decreasing the estimated water demand and wastewater discharge of the site over existing 
conditions. Water demand would decrease by an estimated 8,020 gpd, or 55%. Wastewater discharge 
would decrease by an estimated 7,290 gpd, or 55%. This would result in less of a burden on these 
existing systems. 


CSO and Infiltration / Inflow 


The decrease of wastewater discharge to the system would not affect potential combined overflows 
because the existing system is separated. The build condition at the Widett Circle site would not exceed 
the 15,000 gpd of wastewater discharge threshold which required I/I offsets based on MassDEP 
regulations. The abandonment of existing sewer infrastructure on the site could reduce the amount of 
infiltration and inflow entering the system from the current system. Reduction of wastewater discharge 
from the site and I/I entering the system would result in an overall reduction in wastewater flow to the 
MWRA system. 


Construction Impacts 


The proposed construction at the site may damage subsurface utilities via direct contact with pipes and 
structure, vibrations or settling. Proactive design and construction activities, such as the location, 
identification and avoidance of existing utilities, would be utilized to minimize any impacts. The use of 
existing water and wastewater systems may be required during construction to provide a water supply and 
wastewater discharge for construction-time needs. Dewatering discharges to the sewer system are not 
anticipated. 


Sea Level Rise 


Sea levels are rising in Boston Harbor and across the globe, as evidenced through empirical data. In order 
to assess future risk and planning for rising seas, Massachusetts Office of Coastal Zone Management 
(CZM) recommends selecting specific scenarios. As directed by the Secretary of EEA, the SSX project 
DEIR assesses the impacts of a two-foot sea level rise upon the SSX project, which is consistent with 
planning for a project with a design life of 50 years. 


Sea level rise is not anticipated to affect the performance of the water system because the system is a 
pressure system. Sea level rise could affect the performance of the wastewater system, depending on the 
conveyance path of wastewater between the Widett Circle site and the MWRA Deer Island facility. 


The MWRA Deer Island Water Treatment Facility included provisions to address the effects of sea level 
rise during the plant upgrade in 1995. The plant was built at an elevation 1.9 feet higher to accommodate 
predicted sea level rise through 2050, the planned life of the facility. The plant’s 9.5-mile, 24-foot 
diameter outfall tunnel should remain functional through 2050 regardless of the effects of sea level rise 
within Boston Harbor.'° The wastewater system is a gravity system that is assisted with pumps to 
transport the wastewater to Deer Island. The pumps may be impacted by sea level rise, which would 
impact the Widett Circle site. As design advances, MassDOT will further investigate the wastewater 
system as it affects the Widett Circle site with respect to its vulnerability to increased sea levels. 


‘0 Climate Adaptation Knowledge Exchange. Proactive Incorporation of Sea Level Rise into the Design of the Deer Island Wastewater Treatment 
Plant. http://www.cakex.org/case-studies/2791. 
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5.5. Beacon Park Yard Layover Facility 
5.5.1. Description 


The proposed Beacon Park Yard layover facility site will be designed to store up to 20 trainsets (eight 
coach cars and one locomotive). The proposed layover facility would be equipped with several support 
buildings to allow midday layover of 20 commuter rail trainsets: 


e Power substation building (5,400 sf). 
e Support shed building (5,000 sf). 
e Crew building (21,000 sf). 


5.5.2. Proposed Wastewater 


The Beacon Park Yard layover facility would require domestic sewer service for the crew building and 
support sheds. Only light maintenance activities are proposed at the facility. Therefore, no industrial 
wastewater discharges would be generated. 


Proposed improvements would include gravity services and gravity mains connecting services with 
manholes spaced at 300-foot minimum spacing. Pumping could be necessary due to the distance to 
existing utilities and lack of topographic difference on the site. Sewer services would discharge to the 
existing BWSC sewers via the existing access road off of Cambridge Street. Figure 7 shows the existing 
wastewater utilities within the site area, along with the likely proposed tie-in location. This system 
ultimately drains to the MWRA’s Deer Island Wastewater Treatment Facility, which discharges to 
Massachusetts Bay and may have an overflow to the Charles River. Existing unused sewer mains and 
services on the site would be either removed or abandoned in place. The large MWRA sewer that crosses 
the site would remain. 


Dye testing and additional subsurface utility engineering will be utilized during subsequent design phases 
to determine existing stormwater and sewer line system connections. 


Table 6 includes the estimated wastewater discharge for the additional facilities. 


Table 6—Estimated Wastewater Generation for Beacon Park Yard 


Estimate Wastewater 
Generation 


Source Personnel Estimate 


Rate 
(gallons/day) | @Allons/day) 


35/peson 
[——20peron] 200 


Wastewater generation would originate from crew washrooms, the crew kitchen, and sinks and floor 
drains in the support shed. Depending on the final design, wastewater generation could include oil/water 
separator overflow from the locomotive track areas. 


Based on discussions with BWSC, the capacity of this system is adequate to accept the proposed 
wastewater discharge. To ensure capacity is adequate, MassDOT would work with BWSC to complete 
further evaluation during the design phase. 
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5.5.3. | Proposed Water 


The facility would require domestic water service for the crew building and support sheds. Fire protection 
water would be required and hydrants are expected to be spaced at 500-foot intervals. Proposed 
improvements would include a tap into the existing 6-inch BWSC main in existing access road off of 
Cambridge Street and a BWSC meter and meter manhole. Figure 7 shows the existing water utilities 
within the site area, along with the likely proposed tie-in location. Water mains would run from the tap 
following the layout of the service roads to feed the building services and hydrants. Hydrants would be 
placed a maximum distance of 250-feet from structures. In addition, existing unused water mains and 
services on the site would be either removed or abandoned in place. 


Domestic water demand is based on estimated sewage generation with an added factor of 10% for 
consumption, system losses, and other use. Based upon these parameters, the Beacon Park Yard layover 
facility would require approximately 4,290 gallons of water per day. 


Based on discussions with BWSC, the capacity of this system is adequate to provide the proposed water 
demands. To ensure capacity is adequate, MassDOT would work with BWSC to complete further 
evaluation during the design phase. 


5.5.4. | Water Demand and Wastewater Impacts Analysis 


This section discusses the impacts of the proposed water and wastewater system. 


Demand, Needs, and Capacity 


The existing site does not include water or sewer service currently in use. Therefore, the water demand 
wastewater discharge required for the layover facility would result in an increase to the overall needs 
from the BWSC system. The build condition would result in an increase of an estimated 4,290 gpd and 
3,900 gpd for the water supply demand and wastewater discharge, respectively. 


CSO and Infiltration / Inflow 


The wastewater discharge to the system could affect potential combined overflows if the system the site 
discharges to is a combined system. MassDOT would work with BWSC and the MWRA to determine 
the impact of the minimal increase in wastewater discharges to the combined system and to determine if 
any on-site mitigation measures are required. 


The Build condition at the Beacon Park Yard site would not exceed the 15,000 gpd of wastewater 
discharge threshold which required I/I offsets based on MassDEP regulations. The anticipated wastewater 
flows would be relatively negligible compared to the storm flows that trigger overflow conditions, 
however. New wastewater systems would be constructed with new pipes and proper connections which 
would limit potential leaks and minimize infiltration and inflow. 


Construction Impacts 


The proposed construction at the site may damage subsurface utilities via direct contact with pipes and 
structure, vibrations or settling. Good construction time practices, such as locating and avoiding existing 
utilities, would be used to limit any impacts. The use of existing water and wastewater systems could be 
required during construction to provide a water supply and wastewater discharge for construction-time 
needs. Dewatering discharges to the sewer system are not anticipated. 
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Sea Level Rise 


Sea levels are rising in Boston Harbor and across the globe, as evidenced through empirical data. In order 
to assess future risk and planning for rising seas, Massachusetts Office of Coastal Zone Management 
(CZM) recommends selecting specific scenarios. As directed by the Secretary of EEA, the SSX project 
DEIR assesses the impacts of a two-foot sea level rise upon the SSX project, which is consistent with 
planning for a project with a design life of 50 years. 


Sea level rise is not expected to affect the performance of the water system because the system is a 
pressure system. As described in Section 5.3.3, sea level rise could affect the performance of the 
wastewater system. Sea level rise could affect the functionality of the overflow portion of combined 
sewers. The Beacon Park Yard site could discharge wastewater to a combined sewer that has an overflow 
to the Charles River. Because the Charles River water level is controlled at the Charles River Dam 
downstream of the site, it is not anticipated that sea level rise would result in impacts to the overflow 
discharge. 


5.6. Readville — Yard 2 Layover Facility 
5.6.1. Description 


The Readville — Yard 2 layover facility would be an expansion of the existing facility by eight additional 
trainsets (eight coach cars and one locomotive). The existing layover facility support buildings would be 
expanded to accommodate eight additional trainsets, including: 


e Power substation building (1,700 sf onto existing facility). 
e Support shed building (2,000 sf onto existing facility). 
e Crew building (8,000 sf onto existing facility). 


5.6.2. Proposed Wastewater 


The additional facilities would require domestic sewer service for the crew building and support sheds. 
Only light maintenance activities are proposed at the facility therefore no industrial wastewater discharges 
would be generated. 


Proposed improvements would include new gravity services to the BWSC utility and/or internal plumbing 
to connect the additional building spaces to existing services. The existing BWSC sewer system 
ultimately drains to the MWRA’s Deer Island Wastewater Treatment Facility which discharges to 
Massachusetts Bay. Figure 8 shows the existing wastewater utilities within the site area along with the 
proposed facility elements. 


Dye testing and additional subsurface utility engineering will be utilized during subsequent design phases 
to determine existing stormwater and sewer line system connections. 


Table 7 includes the estimated wastewater discharge for the additional facilities at Readville — Yard 2. 
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Table 7—Estimated Additional Wastewater Generation for Readville — Yard 2 


Estimate Wastewater 
Generation 


Source Personnel Estimate 


Rate 
(gallonsidayye) | Suton day) 


Train Staff 35/person 1,400 
Administrative Staff 20/person | 80] 


Visitors 20/person 80 
Total 


Wastewater generation would originate from crew washrooms, the crew kitchen, and sinks and floor 
drains in the support shed. Depending on the final design, wastewater generation could include oil/water 
separator overflow from the locomotive track areas. 


Based on discussions with BWSC, the capacity of this system is adequate to accept the proposed 
wastewater discharge. To ensure capacity is adequate, MassDOT would work with BWSC to complete 
further evaluation during the design phase. 


5.6.3. Proposed Water 


The facility would require domestic water service for the crew building and support sheds. Fire protection 
water would be required and hydrants are expected to be spaced at 500-foot intervals. Proposed 
improvements would include the relocation of the existing water main to avoid being covered by 
proposed buildings. Internal plumbing could be used to connect to existing services at the site and 
additional services to the relocated water main would be required for the buildings and proposed hydrants. 
Hydrants would be placed a maximum distance of 250-feet from structures. Figure 8 shows the existing 
wastewater utilities within the site area along with the proposed facility elements. 


Domestic water demand is based on estimated sewage generation with an added factor of 10% for 
consumption, system losses, and other use. Based upon these parameters, Readville — Yard 2 would 
require approximately 1,720 gpd for the additional facilities. 


Based on discussions with BWSC, the capacity of this system is adequate to provide the proposed water 
demands. To ensure capacity is adequate, MassDOT would work with BWSC to complete further 
evaluation during the design phase. 


5.6.4. | Water Demand and Wastewater Impacts Analysis 


This section discusses the impacts of the proposed water and wastewater system. 


Demand, Needs, and Capacity 


The existing site has water services and wastewater discharges from the existing Readville — Yard 2 
layover facility. Under the build condition, water supply demand would increase by an estimated 1,720 
gpd and wastewater discharge would be an increase over existing conditions by an estimated 1,560 gpd. 
This represents an increase in water supply and wastewater discharge of approximately 80%. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 19 


Water and Wastewater Technical Report 


Construction Impacts 


The proposed construction at the site may damage subsurface utilities via direct contact with pipes and 
structure, vibrations or settling. Good construction time practices, such as locating and avoiding existing 
utilities, would be used to limit any impacts. The use of existing water and wastewater systems may be 
required during construction to provide a water supply and wastewater discharge for construction-time 
needs. Dewatering discharges to the sewer system are not anticipated. 


Sea Level Rise 


Sea levels are rising in Boston Harbor and across the globe, as evidenced through empirical data. In order 
to assess future risk and planning for rising seas, Massachusetts Office of Coastal Zone Management 
(CZM) recommends selecting specific scenarios. As directed by the Secretary of EEA, the SSX project 
DEIR assesses the impacts of a two-foot sea level rise upon the SSX project, which is consistent with 
planning for a project with a design life of 50 years. 


Sea level rise is not expected to affect the performance of the water system because the system is a 
pressure system. As described in Section 5.3.3, sea level rise may affect the performance of the 
wastewater system depending on the conveyance path of wastewater between the Readville — Yard 2 site 
and the MWRA Deer Island facility. 


5.7. Summary of Impacts 
5.7.1. South Station 


Table 8 summarizes the impacts of water demand and wastewater generation for the South Station site 
associated with Alternative 3 - Joint/Private Development Maximum Build. Due to the improvements, 
including the expanded terminal concourse and mixed-use development, there would be a large increase 
of water used and wastewater generated from existing conditions. Upgrades to the existing BWSC water 
and sewer mains along Atlantic Avenue or Summer Street would be necessary. Depending upon the 
sequencing of new construction proposed in Alternative 3, new service connections along Dorchester 
Avenue may be required to service the new joint/private development. As design advances, MassDOT 
will further investigate requirements for utility upgrades. 


Table 8—South Station Impact Summary 
Change in Change in Discharge New 
Water Demand Wastewater Wastewater to Infrastructure 
Estimate Estimate CSO Required 
gallons/day) (gallons/day) Off-site 


+453,150 +411,950 Possible for I/I 
Station 


Facility 


Widett 

Beacon 

Park Yard neon 
Readville 

— Yard 2 me) 
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5.7.2. Layover Facility Sites 


Table 8 summarizes impacts of water demand and wastewater generation for each of the layover facility 
sites. The location of layover facilities at the Widett Circle site would have fewer impacts to the existing 
water and sewer systems due to the decrease in use of those utilities for the build condition in comparison 
to existing conditions. At Beacon Park Yard, the potential increased discharge of wastewater to 
combined sewers could have an impact on frequency and volume of overflows to the Charles River. 
MassDOT would work with BWSC and MWRA during final design to determine the impact on the CSO 
frequency and to determine if mitigation measures are required. Based on MWRA’s design allowance, sea 
level rise would not affect the MWRA Deer Island Waste Water Treatment Facility, the ultimate 
discharge point of wastewater from each of the sites. 


6. Proposed Mitigation and Consistency with Regulatory 
Requirements 


6.1. Wastewater 


The BWSC indicates that there is adequate capacity available in its water and sewer mains in the 
immediate vicinity of the South Station site to accommodate the SSX project in Alternative 3. As design 
advances, MassDOT will confirm capacities and further investigate utility upgrade requirements. 


In general, the sewer systems and services for the SSX project would be designed to: 


Exclude stormwater runoff. 

Minimize infiltration and inflow. 

Provide adequate capacity. 

Connect to existing systems in a manner that does not damage or degrade the function of the 
existing systems. 

e Update and install new service connections as needed. 

e Connect only to separated sewer systems. 


The estimated wastewater discharges at the South Station site would exceed the 15,000 gpd threshold 
required to perform I/I offsets. Though discussions with BWSC, there likely is not adequate existing 
piping in the immediate vicinity of the project site to achieve the I/I requirements. 


BWSC indicated that any piping that is hydrologically connected to the mains in the vicinity of the 
project site potentially could meet I/I requirements. Potential I/I mitigation sites include Dorchester Ave. 
and the North End neighborhood of Boston. As design progresses, MassDOT would investigate 
opportunities where improvements to existing sewer lines could be made to meet the 4:1 I/I requirements. 


6.1.1. Regulatory Compliance 


According to MWRA Sewer Use Rules and Regulations, 360 CMR 10.00, a Sewer Use Discharge Permit 
would be required at the South Station site due to the increase flow of 50,000 gpd. Due to the volume and 
nature of the discharge, a Sewer Use Discharge Permit would not be required for any of the layover 
facilities. 
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As outlined in the MWRA Sewer Use Rules and Regulations, an MWRA 8 (m) Permit will be required. 
This is required when other entities will performing construction activities within an easement or any 
other property interest held by the MWRA. Due to the need to connect to and extend sewer lines at both 
South Station and the layover sites, this permit will be required 


According to MassDEP regulations, 314 CMR 7.00 a Sewer Extension/Connection Compliance 
Certification would be required for the construction, maintenance, modification or use any sewer system 
extension or connection. As is the case with the MWRA permits, the need to connect to and extend sewer 
lines at both South Station and the layover sites, this permit will also be required 


New sewer infrastructure and connections to existing infrastructure would be designed and constructed in 
accordance with BWSC’s governing regulations, including the sanitary, combined Sewers and storm 
drains. 


MassDOT would coordinate with the BWSC on the design of the proposed mains and connections to the 
sewer system and would submit a site plan for review as the design progresses. 


6.2. Water 
In general, the water systems and services for the SSX project would be designed to: 


e Minimize capacity needs via water saving measures and the use of low-flow plumbing fixtures. 

e Provide adequate capacity for the needs of each site. 

e Connect to existing systems in a manner that does not damage or degrade the function of the 
existing systems. 

e Update and install new mains as need to add capacity the existing systems. 

e Provide/maintain redundancy in the existing system when possible. 

e Provide required separation from other utilities including wastewater systems on site. 
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7. Figures 
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Figure 1—South Station Expansion Project Sites 
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Figure 3—Beacon Park Yard Layover Facility Site Boundary 
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Figure 5—Water Supply and Wastewater Existing Conditions — South Station 
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Figure 7—Water Supply and Wastewater Plan — Beacon Park Yard 
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Figure 8—Water Supply and Wastewater Plan — Readville - Yard 2 Site 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Traffic Analysis Technical Report has been prepared in support of the Draft Environmental Impact 
Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with the 
Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and the FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), 
pp. 28545-28556. 


1.1. Purpose 


The purpose of this report is to assess the adequacy of existing and planned transportation infrastructure 
to accommodate the SSX project. The analyses presented in this report inform the planning, 
environmental review, and preliminary engineering efforts for the SSX project. This report focuses on 
external circulation in the vicinity of South Station, to include roadways, intersections, bus stops, 
pedestrian accommodations, and bicycle facilities. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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Three related technical reports that address ridership, transit capacity, and internal station pedestrian 
circulation at South Station have been prepared. Ridership data are provided in Appendix 9 - Ridership 
Forecasting Technical Report. An assessment of area-wide public transportation system demands and 
capacity is provided in Appendix 9 - Transit Capacity Technical Report. Lastly, an assessment of the 
pedestrian level-of-service on the MBTA’s commuter rail and rapid transit facilities at South Station’s 
platforms, waiting areas, and vertical circulation elements is provided in Appendix 9 - Pedestrian 
Circulation Analysis Technical Report. 


2. Summary 


This section summarizes the SSX project impacts along with mitigation measures associated with the 
Build Alternatives. 


2.1. Summary of Benefits 


Overarching benefits of the South Station Expansion project associated with the surrounding roadway 
network are as follows: 


1. Substantially improved pedestrian experience. The project includes significant enhancements to 
the pedestrian realm. The reopening of Dorchester Avenue as a public street presents an opportunity 
to extend the Harborwalk by approximately one-half mile along the entire stretch of the Fort Point 
Channel, which would close the last remaining gap in creating a continuous waterfront walkway in 
Downtown Boston. This stretch of the Fort Point Channel is currently off limits to pedestrians and 
blocked off by a chain-link fence. In addition to a dedicated pedestrian path, seating and landscaping 
would also be provided. 


2. New bicycle accommodations. The project leverages its location as a major bicycle hub by including 
a substantial commitment to improve bicycle infrastructure in the area. Under the project, the 
reopened segment of Dorchester Avenue would include a new cycle track that is approximately 
one-half mile long, buffered from traffic and parallel to the newly created pedestrian Harborwalk 
along the Fort Point Channel. The proposed cycle track would connect with existing bicycle 
infrastructure and complements future plans by the City, including the South Bay Harbor Trail and 
the Summer Street Corridor cycle track. There are existing Hubway bicycle sharing stations in the 
area on Dorchester Avenue, at the end of the South Bay Harbor Trail, on Atlantic Avenue, and on 
Summer Street which would complement the new cycle track. 


3. Relief of curbside congestion on Atlantic Avenue. Curbside congestion along Atlantic Avenue is an 
issue at certain peak times of the day. The curb space does not meet demands during peak times. 
Another key issue is the one-way street pattern — getting to the South Station curbside can be 
circuitous from downtown resulting in haphazard drop-off and pick-up activity in Dewey Square, 
within the Essex Street intersection, and at the intersection of Summer Street and Dorchester Avenue. 
The project directly addresses the curbside issues by shifting a substantial portion of demand to 
Dorchester Avenue. The cross-section of the newly opened Dorchester Avenue will accommodate 
curbside activity along the length of the new headhouse on the southbound side of the newly opened 
street. This curb space could accommodate taxicabs, drop-off, pick-up, MBTA buses, and shuttles — 
providing significant relief of Atlantic Avenue amounting to a 30 to 40% reduction in curbside traffic. 


4. Improved separation of South Station vehicle traffic and pedestrians/bicyclists. The project 
improves the separation of vehicle traffic from non-vehicular traffic. The reopening of Dorchester 
Avenue prioritizes pedestrian and bicycle accommodations on the Fort Point Channel side of the 
roadway, separated from the vehicular curbside activity at the new station headhouse on Dorchester 
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Avenue. Prioritizing pedestrian and bicycle transportation options are a key element of MassDOT’s 
Healthy Transportation Compact (HTC), which is a significant part of the transportation reform 
legislation signed into law in 2009. 


3: 


An aggressive approach to constraining parking and adopting shared parking principles for 
the project. Working collaboratively with the Boston Transportation Department (BTD), 
significantly reduced parking ratios have been adopted to minimize parking and discourage 
driving to this transit hub. This further advances MassDOT’s Healthy Transportation Compact 
initiative and GreenDOT policies. 


In Alternative 1 — Transportation Improvements Only, there is a net decrease of 
242 structured parking spaces on the site associated with the relocation of the USPS. No 
new or replacement structured parking is provided. 


In Alternative 2 - Joint/Private Development Minimum Build, approximately 
235 structured parking spaces are planned on the site to accommodate 660,000 square feet of 
joint/private development. This represents a net decrease of seven spaces over existing 
conditions. The location of the parking and the access points are distributed between 
Dorchester Avenue and the proposed South Station Connector Extension so that there is no 
single point of concentrated vehicular access/egress. The ENF for the project estimated a 
need for 693 spaces based on established BTD parking ratios for the downtown/South 
Station area. The DEIR parking estimate represents a reduction of 458 spaces compared to 
the ENF, a 66% reduction achieved through coordination with the BTD to establish lower, 
transit-oriented, parking goals for the joint/private development. 


In Alternative 3 - Joint/Private Development Maximum Build, approximately 
507 structured parking spaces are planned on the site to accommodate 2 million square feet 
of joint/private development. This represents a net increase of 265 spaces over existing 
conditions. Similar to Alternative 2, the location of the parking and the access points are 
distributed between Dorchester Avenue and the proposed South Station Connector 
Extension so that there is no single point of concentrated vehicular access/egress. The ENF 
for the project estimated a need for 1,593 spaces based on established BTD parking ratios 
for the downtown/South Station area. The DEIR parking estimate represents a reduction of 
1,086 spaces compared to the ENF, a 68% reduction achieved through coordination with the 
BTD to establish lower, transit-oriented, parking goals for the joint/private development. 


6. A new key roadway connection, Dorchester Avenue, is restored in the core of the city. 
Reopening Dorchester Avenue not only benefits South Station by providing much needed curbside 
space, it also absorbs a portion of traffic from A Street, Atlantic Avenue, and Summer Street. These 
traffic shifts help relieve congestion on these roadways and also creates more direct vehicular trips on 
less congested roadways which benefits regional air quality. 


2.2. 


Summary of Impacts and Mitigation 


The transportation impacts of the SSX project and associated mitigation measures are summarized in this 
section. The three Build Alternatives developed and presented in this DEIR are: 


Alternative | — Transportation Improvements Only 
Alternative 2 — Joint/Private Development Minimum Build 
Alternative 3 — Joint/Private Development Maximum Build 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 3 


Traffic Analysis Technical Report 


2.2.1. Alternative 1 — Transportation Improvements Only 


Intersection and Roadway Mitigation 


Roadway mitigation associated with Alternative | is as follows: 


Provide dedicated curbside space for taxicab, passenger drop-off, passenger pick-up, and 
shuttles along the reopened portion of Dorchester Avenue to address excessive curbside 
congestion along Atlantic Avenue. Reopening Dorchester Avenue to public access presents an 
opportunity to mitigate the curbside congestion on Atlantic Avenue and better accommodate 
shuttles that currently serve the South Boston Waterfront/Innovation District. The conceptual 
layout for Dorchester Avenue will include accommodation for taxicabs, drop-off, pick-up, and 
shuttles along the newly opened portion of Dorchester Avenue. Doing so would result in a 30 to 
40% reduction in the curbside activity along Atlantic Avenue. 


Remove Atlantic Avenue parking meters. As a near-term mitigation that can be implemented 
immediately, curbside congestion on Atlantic Avenue would be reduced by eliminating the six 
parking meters along Atlantic Avenue at Kneeland Street and reprogramming the curb to 
accommodate drop-off or taxicabs. 


Improve bicycle accommodations on Atlantic Avenue. Improve bicycle connectivity into 
Dewey Square along Atlantic Avenue by providing a bicycle lane along the west side of Atlantic 
Avenue from Kneeland Street to Essex Street. 


Implement intersection upgrades. The following intersection improvements would improve 
traffic flow, reduce queuing, and improve pedestrian and bicycle mobility: 


o Atlantic Avenue at Summer Street — Additional traffic and pedestrians through 
Dewey Square would result in the need for adjustments to lane assignments and 
signal timing/phasing. There is an existing conflicting pedestrian crossing that runs 
concurrently with a dual left-turn vehicular maneuver from Atlantic Avenue onto 
Summer Street, which is not compliant with traffic engineering standards. 
Mitigation would include: 


« Eliminating the pedestrian crossing conflict by restriping the Atlantic Avenue 
northbound approach (convert the shared left-turn/though lane to a through lane) 
and providing diagonal crossing markings in the intersection; 


« Improving concurrent pedestrian phase timings at Summer Street/Purchase Street 
intersection to adequately accommodate pedestrians; and 


" Optimizing all intersection signal splits and offsets. 


o Purchase Street at Summer Street — Added pedestrians between South Station and 
the Financial District warrant consideration for a new crosswalk at this intersection. 
Mitigation includes the addition of a crosswalk across Summer Street on the 
westbound approach of the Summer Street/Purchase Street intersection where one 
does not exist today to better accommodate the pedestrian desire line from South 
Station to Dewey Square. 
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o Summer Street at Dorchester Avenue — Reopening Dorchester Avenue results in 
added delays on Dorchester Avenue northbound. Mitigation would include 
optimizing signal timing and phasing and incorporating bicycle-specific signal 
equipment, pavement markings, and detection into the intersection layout. Signal 
timings and the intersection offset have been optimized to accommodate the 
increased vehicle, pedestrian, and bicycle traffic at the intersection. 


o Surface Road/Essex Street/Lincoln Street — The skewed intersection geometry is 
not pedestrian or bicycle friendly. Mitigation would include: 


" Providing additional walk time through pedestrian lead intervals during the 
concurrent pedestrian phases; 


"Providing a more direct east-west pedestrian connection along Essex Street by 
installing a new crosswalk along the southern east-west crossing from Essex 
Street to the large median; and 


" Optimizing the signal timings and phasing sequence. 


o Congress Street at Dorchester Avenue — Reopening Dorchester Avenue and 
incorporating a cycle track into the intersection results in added delays on 
Dorchester Avenue northbound. Mitigation would include optimizing signal timing 
and phasing and incorporating bicycle-specific signal equipment, pavement 
markings, and detection into the intersection layout. 


o Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp — Atlantic 
Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp is a highly utilized 
intersection for vehicles entering the city. Currently the MBTA access drive 
westbound approach accommodates extremely low to no volume (less than 
five vehicles per hour) during the morning and evening peak hours. Although there 
is very low volume on this approach, the phase for this approach is triggered every 
cycle, which also runs with a low volume concurrent pedestrian phase. Proposed 
mitigation includes updating the MBTA access drive loop detection with the ability 
to skip the phase if there is no vehicle present. The intersection timing, phases and 
offset would be updated and optimized to reflect the future traffic needs at this 
intersection. 


o Dorchester Avenue/West Broadway/Traveler Street — Reopening Dorchester 
Avenue would add traffic through this intersection. Currently the signal includes an 
exclusive pedestrian phase, reducing the time allocated to the heavily utilized 
vehicle phases. Changing the pedestrian operations to concurrent pedestrian phases, 
per BTD guidelines, would substantially improve operations. In addition, the West 
Broadway westbound approach lane configuration could be modified to one 
left/through and one through/right to better accommodate the vehicle movement 
onto Traveler Street. 


o Dorchester Avenue/West 4th Street — Reopening Dorchester Avenue would add 
traffic through this intersection. Mitigation at this intersection includes optimizing 
the signal timing and optimizing the offset with Dorchester Avenue/West 
Broadway/Traveler Street intersection. Additional concurrent pedestrian walk time 
was added to better accommodate pedestrians at this intersection. 
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In Alternative 1, for all three layover facility sites, intersection traffic operations would not be degraded 
as a result of the layover facility operation. This is primarily due to the very low passenger vehicle and 
service vehicle traffic generation projected for the layover yards. The layover facility sites are projected to 
generate six or fewer net new vehicle trips during commuter morning and evening peak hours amounting 
to less than one vehicle trip every 10 minutes. During the midday, traffic generation varies from one 
vehicle every three minutes to one vehicle every five minutes, depending on the layover site. Therefore, 
no roadway or traffic signal mitigation would be required as part of the SSX project at any of the three 
layover facility sites (Widett Circle, Beacon Park Yard, and Readville-Yard 2). 


Transportation Demand Management (TDM) Mitigation 


Consistent with MassDOT’s efforts to reduce automobile dependency through the GreenDOT Policy, 
Mode Shift Goal, Healthy Transportation Compact, and Healthy Transportation Directive, numerous 
Transportation Demand Management (TDM) commitments are proposed for the SSX project. TDM 
commitments for the SSX project for Alternative 1 would be as follows: 


e Incorporate bicycle parking in the new headhouse on Dorchester Avenue. 

e Participate in the U.S. Environmental Protection Agency (EPA) SmartWay Transport Program to 
increase energy efficiency and reduce greenhouse gas emissions. 

e Provide electronic signage displaying transit schedule information. 

e Accommodate curbside space for a shuttle stop along Dorchester Avenue for shuttles that 
currently serve the South Boston Waterfront/Innovation District. 

e Work with the City of Boston to improve bicycle accommodations along Atlantic Avenue from 
Kneeland Street to Summer Street. 

e Prepare a Construction Mitigation Plan (CMP) for BTD to minimize disruption in the area 
throughout construction. 


2.2.2. Alternative 2 - Joint/Private Development Minimum Build and 
Alternative 3 - Joint/Private Development Maximum Build 


Intersection and Roadway Mitigation 


In addition to the mitigation proposed in Alternative 1, Alternatives 2 and 3 would require the following 
additional mitigation to offset the vehicle traffic and parking needs associated with the joint/private 
development: 


e Implement intersection improvements. The following signal timing and phasing adjustments 
would improve traffic flow, reduce queuing, and improve pedestrian mobility: 


o Atlantic Avenue at Seaport Boulevard — Adjust signal timings to improve the Seaport 
Boulevard approach. 


o © Atlantic Avenue at Congress Street — Added traffic on Atlantic Avenue from South 
Station contributes to degraded intersection operations. Mitigation would include optimizing 
signal timing and phasing. 


o Purchase Street at Congress Street — Added traffic on Purchase Street to South Station 
contributes to degraded intersection operations. Mitigation would include optimizing signal 
timing and phasing. 
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o Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp — This intersection is 
not operating under an efficient signal timing scheme. Mitigation involves installing new 
loop detection on the MBTA driveway so driveway phase can be skipped. 


o _ Lincoln Street at the South Station Connector — Implement signal timing changes. 
o Surface Ramps at the South Station Connector — Implement signal timing changes. 


o = Atlantic Avenue at Congress Street — Adjust signal timings to improve the Congress Street 
approach. 


o © Atlantic Avenue at Summer Street — Adjust and optimize signal timings; eliminate 
northbound double left conflict. 


o Kneeland Street at Lincoln Street - Adjust offsets between adjacent intersections for better 
vehicle progression to minimize queuing. 


o Surface Road at Kneeland Street — Adjust offsets between adjacent intersections for better 
progression. 


Similar to Alternative 1, for Alternatives 2 and 3, intersection traffic operations at all three layover facility 
sites would not be degraded as a result of the layover facility operation. This is primarily due to the very 
low passenger vehicle and service vehicle traffic generation projected for the layover yards. The layover 
facility sites are projected to generate six or fewer vehicle trips during commuter morning and evening 
peak hours amounting to less than one vehicle trip every 10 minutes. During the midday, traffic 
generation varies from one vehicle every three minutes to one vehicle every five minutes, depending on 
the layover site. 


Therefore, no roadway or traffic signal mitigation would be required as part of the SSX project at any of 
the three layover facility sites. 


TDM Mitigation 


In addition to the TDM commitments made in Alternative 1, TDM commitments for the SSX project 
which would apply to Alternative 2 and Alternative 3 are as follows: 


e Accommodate electric vehicle charging facilities within the structured parking. 

e Charge market rates for off-street parking spaces used by single occupant vehicle (SOV) drivers. 

e Provide car sharing parking (Zipcar or similar program) and carpool/vanpool designated parking 
spaces in any structured parking facilities. 

e Work with the BTD to conduct a post-development traffic monitoring program. The program 
would be conducted prior to the start of construction of each phase and repeated six months after 
the issuance of occupancy certificates. 


3. Regulatory Context 


The FRA’s Procedures for Considering Environmental Impacts (64 Federal Register [FR] 28545 
[May 26, 1999] and FRA’s Update to National Environmental Policy Act of 1969 (NEPA) Implementing 
Procedures (78 FR 2713 [January 14, 2013]) require an assessment of “the impacts on both passenger and 
freight transportation, by all modes, from local, regional, national and international perspectives... [and] 
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include a discussion of both construction period and long-term impacts on vehicular traffic congestion.” 
A summary of other relevant state and local statutes, regulations, and guidance is as follows: 


MEPA Regulations, 301 CMR 11.00; 


MassDOT?’s Transportation Impact Assessment (TIA) Guidelines, March 2014; 
www.massdot.state.ma.us/Portals/17/docs/DevelopmentReview/TIA_ Guidelines 3_13_2014.pdf; 


MassDOT?’s Project Development and Design Guide, 1996; 
www.imassdot.state.ma.us/highway/DoingBusiness WithUs/ManualsPublicationsForms/ProjectDe 


velopmentDesignGuide.aspx; 


MassDOT’s A Guide on Traffic Analysis Tools, October 2012; 
www.imhd.state.ma.us/downloads/trafficMgmt/TrafficAnalysisToolsGuide.pdf 


Boston Transportation Department’s Transportation Access Plan Guidelines; 
www.cityofboston.gov/transportation/rules/guidelinesappeal.asp; 


Boston Transportation Department’s Traffic Signal Operations Design Guide (2004); BTD 
Traffic Signal Design Submission Requirements (2004); BTD Traffic Engineering Standard Plans 
and Specifications; www.cityofboston.gov/transportation/trafficspecs; 


City of Boston Complete Streets Guidelines; bostoncompletestreets.org; and 


City of Boston Zoning Code; www.bostonredevelopmentauthority.org/zoning. 


The analyses presented in this report have been prepared using traffic engineering principles from the 
2010 Highway Capacity Manual (HCM) ” which satisfies federal, state, and local requirements for traffic 
impact assessments. The analyses are compliant with published guidelines for the preparation of traffic 
impact assessments from the EEA, MassDOT, and the BTD. 


4. Methodology 


This technical report was prepared by a licensed Professional Engineer (PE) and Professional Traffic 
Operations Engineer (PTOE) registered in the Commonwealth of Massachusetts. The following steps 
were taken to conduct the transportation assessment in this technical report: 


Define the study area. As an initial step, City officials from the BTD and BRA were contacted 
to identify key intersections and roadways to be included in the DEIR transportation assessment. 


Collect data. Once the intersections and roadway links were identified, the next step involved 
data collection including manual turning movement counts at intersections, automated traffic 
recorder counts on key roadway links, collection of traffic signal plans, pedestrian and bicycle 
counts, public transportation ridership data, and crash data at key intersections. 


Conduct field observations. Field reviews and inventories along each study area roadway and 
intersection were completed. Signal timing and phasing charts from the BTD were obtained and 
field verified. Observations of loading/service activity and curbside utilization were conducted. 
Pedestrian flows throughout South Station and Dewey Square were recorded. 


? Transportation Research Board. HCM 2010 - Highway Capacity Manual. http://www.trb.org/Main/Blurbs/164718.aspx. 
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Complete a safety assessment. Using crash data and traffic volumes, a multimodal safety 
assessment was conducted for each intersection. 


Develop a traffic model. An existing conditions Synchro traffic model was developed for the 
study area intersections to assess how well the peak demands are handled by the existing 
infrastructure. A Vissim traffic model was developed for specific areas, such as Atlantic Avenue, 
to assess how curbside operations influence traffic along Atlantic Avenue. 


Develop traffic generation and parking rates. Trip generation, mode share (split of 
drivers/pedestrians/bicyclists/transit users), vehicle occupancy, and parking ratios were developed 
through coordination with the BTD and Central Transportation Planning Staff (CTPS).* Trip 
distribution (the number of trips that occur between each origin zone and each destination zone), 
and trip assignment (the allocation of trips among the paths or routes in the transportation 
network) for the project were conducted. Any parking associated with the project was minimized 
to the greatest extent possible to encourage transit use since the project area has robust public 
transportation options. 


Prepare a travel demand forecast. Area-wide planned developments that will influence 
transportation system demands were identified through coordination with the BRA. Traffic 
demands and transit ridership for 2025 and 2035 conditions were prepared based on the 
development of travel demand forecasts provided by CTPS. The CTPS travel demand model 
forecasts changes in vehicle traffic and ridership based on changes in transit services, land use, 
population, households, and employment. Forecasts were prepared for 2025 and 2035 conditions, 
with and without the project. 


Conduct a traffic operations assessment and transit crowding analysis. Using the CTPS 
travel demand forecast, a traffic operations assessment using the Synchro traffic model for 
existing, 2025, and 2035 conditions with and without the project was prepared. Similarly, a transit 
analysis that evaluates how ridership increases will affect South Station operations as well as 
other key stations in the downtown core, including Park Street, Downtown Crossing, State Street, 
and Government Center, was conducted. 


Identify mitigation and transportation demand management (TDM) strategies. Potential 
mitigation alternatives were identified and evaluated, including improvements to pedestrian, 
bicycle, and public transit access, as well as a range of roadway geometric and operational 
improvements for traffic. The analysis demonstrates how any mitigation will enhance walking, 
bicycling, and public transit access and avoid further degradation to traffic operations. TDM 
strategies would reduce motor vehicle reliance (especially during peak periods) and _ shift 
passengers to travel modes other than motor vehicles; increase the number of passengers in motor 
vehicles; change the time of travel to periods of lower system demand; and eliminate the need for 
some trips altogether. 


Study Area Intersections 


There are four site areas under consideration including the South Station site and three potential layover 
facility sites (Widett Circle, Beacon Park Yard, and Readville-Yard 2). The study area intersections were 
selected in coordination with the BTD and the BRA. 


3 CTPS is the staff to the Metropolitan Planning Organization (MPO) for the Boston region and works with the communities within the region to 
address issues relating to transportation, land use, and economic development. CTPS develops and maintains the regional transportation demand 


model. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 9 


Traffic Analysis Technical Report 


The study area intersections for the South Station site included the following 21 intersections that were 
chosen due to their proximity to South Station and the likelihood that they might be affected by the 
project: 


Congress Street / Dorchester Avenue 

Summer Street / Dorchester Avenue 

Atlantic Avenue / I-93 On-Ramp / Seaport Boulevard 

Atlantic Avenue / Congress Street 

Purchase Street / Congress Street 

Atlantic Avenue / Summer Street 

Summer Street / Purchase Street / Surface Road 

Atlantic Avenue / Essex Street 

Surface Road / Lincoln Street / Essex Street 

10. Atlantic Avenue / East Street 

11. Atlantic Avenue / Beach Street 

12. Kneeland Street / Atlantic Avenue / Frontage Road / I-90 Off-Ramp 
13. Kneeland Street / Lincoln Street 

14. Kneeland Street / Surface Road 

15. South Station Connector / Lincoln Street / I-93 On-Ramp / I-90 and I-93 HOV Ramp 
16. Surface Road / South Station Connector 

17. Dorchester Avenue / West 2nd Street 

18. Dorchester Avenue / West Broadway 

19. Dorchester Avenue / West 4th Street 

20. Purchase Street / Seaport Boulevard / Oliver Street / I-93 Off-Ramp 
21. Congress Street / A Street / Thompson Place 


3 O08 ON Ee = 


The study area intersections for the three layover facility sites are as follows: 


Frontage Road / Widett Circle Access Road (Widett Circle Layover Facility Site) 

Widett Circle / Widett Circle Access Road (Widett Circle Layover Facility Site) 

Cambridge Street / Lincoln Street (Beacon Park Yard Layover Facility Site) 

Hyde Park Avenue / Neponset Valley Parkway / Wolcott Court / Wolcott Square (Readville-Yard 
2 Layover Facility Site) 

5. Wolcott Court / Layover Driveway (Readville-Yard 2 Layover Facility Site) 


eee 


5. Existing Conditions 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville-Yard 2. Figure | presents the location 
of the four SSX project sites. All graphics and figures referenced in this document are provided in 
Chapter 8 of this technical report. Data and technical analyses summarized in this section are available 
from MassDOT upon request. 


5.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, the Fort Point Channel, 
and the South Boston Waterfront/Innovation District. The site includes the following: the South Station 
Rail Terminal, the South Station Bus Terminal, and the USPS General Mail Facility/South Postal Annex, 
including a portion of Dorchester Avenue fronting the site and running parallel to the Fort Point Channel. 
The site extends along a portion of the NEC Main Line to the west, extending past Cove Interlocking, and 
along a portion of the MBTA’s Fairmount Line/Old Colony Railroad to the south, extending just past 
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Broad Interlocking. The site also includes a small park (Rolling Bridge Park), Harborwalk area, and a 
portion of the Fort Point Channel located at the southern end of the site. The South Station 
Transportation Center includes transportation infrastructure relative Amtrak intercity and MBTA 
commuter rail service, MBTA rapid transit service, MBTA local bus service, and private carrier bus 
service. 


The South Station Rail Terminal area currently consists of 13 tracks, eight platforms and a system of track 
work (also referred to as interlockings) that allow Amtrak and MBTA trains to serve the station from the 
NEC and Framingham/Worcester Line from the west and the MBTA’s Fairmount Line and Old Colony 
Railroad from the south. In 2025 and 2035, the existing condition at the South Station site assumes the 
South Station Air Rights (SSAR) project, consisting of an approximately 1.8 million sf mixed-use 
development to be located directly above the railroad tracks at the South Station headhouse.* 


5.1.1. South Station Area Infrastructure 
Roadways 


The primary roadways in the vicinity of South Station are Atlantic Avenue, Dorchester Avenue, Summer 
Street, and the South Station Connector as described in more detail in this section. 


e Atlantic Avenue runs north-south from Kneeland Street to Commercial Street and is one-way 
northbound carrying 13,600 vehicles per day (vpd) in the vicinity of South Station. Atlantic 
Avenue has three travel lanes and a dedicated on-street bicycle lane from Essex Street to Summer 
Street. The roadway is owned by MassDOT and maintained by the City of Boston. MassDOT 
owns the roadway because the I-93 tunnel, which is MassDOT infrastructure, is located below 
Atlantic Avenue. There is a substantial amount of curbside activity along Atlantic Avenue. Figure 
2 illustrates the curbside regulations along Atlantic Avenue which includes taxicab stands (15- 
spaces), 15-minute pick-up/drop-off zones (16-spaces), resident permit parking (15-spaces), and 
metered parking (13-spaces). Curbside operations along Atlantic Avenue are described in more 
detail later in this technical report. 


e Dorchester Avenue runs north-south from Congress Street in Downtown to Boston’s Dorchester 
neighborhood. Dorchester Avenue has one travel lane in each direction carrying low traffic 
demands, 3,800 vpd, within the secure USPS area. In Boston, to the north of Summer Street, 
Dorchester Avenue provides two southbound lanes and one northbound lane. The road is owned 
by the USPS adjacent to the USPS general mail facility between Summer Street and Foundry 
Street and is closed to public travel. On-street parking is provided on the east side of the street 
along the Fort Point Channel. Sidewalks are available on both sides of the road which include the 
Harborwalk along the Fort Point Channel side. 


e Summer Street runs east-west and crosses the Fort Point Channel, connecting South Boston with 
downtown Boston. Crossing the Fort Point Channel, the Summer Street Bridge has two travel 
lanes in each direction and carries 20,800 vpd. It is owned by the City of Boston and is a highly 
traveled commuter route between downtown Boston and the South Boston neighborhood. 
Sidewalks are available on both sides of the street. Adjacent to South Station, there is commercial 
vehicle curbside loading provided on Summer Street. 


e The South Station Connector runs east-west from Surface Road to the bus terminal. The South 
Station Connector has two travel lanes in each direction and carries 5,000 vpd. It falls under the 
jurisdiction of MassDOT and the MBTA and serves as a primary connection to the bus terminal 


4 The South Station Air Rights (SSAR) Project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs 
(EEA) in 2006 (EEA Number 3205/9131). 
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for buses and high occupancy vehicles (HOVs) utilizing the upper parking deck above the bus 
terminal. The MBTA is the owner and operator of the access ramp into the South Station 
Transportation Center. 


Intersections 


As illustrated in Figure 3, the South Station study area includes 21 intersections that were chosen because 
of their proximity to South Station and the likelihood that they might be affected by the SSX project. 
These 21 locations were identified with assistance from the BTD and BRA. Engineering field reviews 
were completed at each intersection and BTD signal timing and phasing plans were obtained for each 
signalized intersection. The intersection geometries and signal operations are described in detail in this 
section. 


1. Congress Street at Dorchester Avenue — The intersection of Congress Street at Dorchester Avenue 
is a signalized T-intersection that operates under an actuated three-phase traffic signal control running 
on BTD’s Central Coordination system, with an exclusive pedestrian phase. The Dorchester Avenue 
northbound approach provides one shared left-turn/right-turn lane. The Congress Street eastbound 
approach provides one through lane and one shared through/right-turn lane. The Congress Street 
westbound approach provides one shared left-turn/through lane. On-street parking is available on the 
east side of Dorchester Avenue. Sidewalks and crosswalks are provided on all approaches. 


2. Summer Street at Dorchester Avenue — The intersection of Summer Street at Dorchester Avenue is 
a four-way, signalized intersection that operates under an actuated three-phase traffic signal control 
running on BTD’s Central Coordination system, with an exclusive pedestrian phase. The Summer 
Street eastbound approach provides one shared left-turn/through lane and one shared 
through/right-turn lane. The Summer Street westbound approach provides one shared 
left-turn/through lane and one shared through/right-turn lane. The Dorchester Avenue northbound 
approach provides one shared left-turn/through/right-turn lane. The Dorchester Avenue southbound 
approach provides one shared left-turn/through/right-turn lane, and a 50-foot right-turn lane. On-street 
parking is available on the east side of Dorchester Avenue to the north of the intersection. Sidewalks 
are provided on all approaches and crosswalks are provided on all approaches except across the 
Dorchester Avenue northbound. MBTA Routes 4, 7, 448, 449, and 459 stop at the northwest corner 
of the intersection on Summer Street. 


3. Atlantic Avenue at Seaport Boulevard — The intersection of Atlantic Avenue and the I-93 on-ramp 
at Seaport Boulevard is a five-way, signalized intersection that operates under an actuated four-phase 
traffic signal control running on BTD’s Central Coordination system, with an exclusive pedestrian 
phase. The Seaport Boulevard eastbound approach provides a shared left-turn/through lane and one 
through lane. The Seaport Boulevard westbound approach provides one shared through/slight 
right-turn lane (onto I-93 North), one shared slight right-turn /right-turn (to Atlantic Avenue) lane, 
and an exclusive right-turn lane to Atlantic Avenue. The Atlantic Avenue northbound approach 
provides one shared left-turn (to Seaport Boulevard)/slight left-turn (to I-93 North) lane, one shared 
slight left-turn/through lane, and one shared through/right-turn lane. A bicycle lane is provided along 
Atlantic Avenue. Sidewalks and crosswalks are provided on all approaches. MBTA Bus Route 4 
stops at the northeast corner of the intersection on Atlantic Avenue. 


4. Atlantic Avenue at Congress Street — The intersection of Atlantic Avenue at Congress Street is a 
four-way, signalized intersection that operates under an actuated three-phase traffic signal control 
running on BTD’s Central Coordination system, with concurrent pedestrian movements. The Atlantic 
Avenue northbound approach provides two through lanes and one shared through/right-turn lane. The 
Congress Street eastbound approach provides two exclusive left-turn lanes and two through lanes. 
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The Congress Street westbound approach provides two exclusive right-turn lanes. On-street parking is 
available on the north side of Congress Street to the east of the intersection. A bicycle lane is 
provided along Atlantic Avenue. Sidewalks and crosswalks are provided on all approaches. MBTA 
Bus Route 4 stops at the northeast corner of the intersection on Atlantic Avenue. 


5. Purchase Street at Congress Street — The intersection of Purchase Street and the I-93 South 
on-ramp at Congress Street is a five-way, signalized intersection that operates under an actuated 
three-phase traffic signal control running on BTD’s Central Coordination system, with an exclusive 
pedestrian phase. The Congress Street eastbound approach provides two through lanes, an exclusive 
slight right-turn lane to I-93, and an exclusive right-turn lane to Purchase Street. The Purchase Street 
southbound approach provides an exclusive left-turn lane and two through lanes. A bicycle lane is 
provided along Purchase Street. Sidewalks and crosswalks are provided on all approaches. 


6. Atlantic Avenue at Summer Street (Dewey Square) — The intersection of Atlantic Avenue at 
Summer Street is a four-way, signalized intersection that operates under an actuated four-phase traffic 
signal control running on BTD’s Central Coordination system, with an exclusive pedestrian phase 
followed by concurrent pedestrian phases. The Summer Street eastbound approach provides one 
shared left-turn/through lane and one through lane. The Summer Street westbound approach operates 
with two through lanes and one right-turn lane. The Atlantic Avenue northbound approach provides 
one exclusive left-turn lane, one shared left-turn/through lane, one through lane, and an exclusive 
right-turn lane. On-street parking is available on the west side of the Atlantic Avenue and the south 
side of Summer Street east of the intersection. A bicycle lane is provided along Atlantic Avenue. 
Sidewalks and crosswalks are provided on all approaches. 


7. Purchase Street at Summer Street — The intersection of Purchase Street at Summer Street and 
Surface Road is a four-way, signalized intersection coordinated with the adjacent pedestrian signal 
and operates under an actuated four-phase traffic signal control running on BTD’s Central 
Coordination system, with concurrent pedestrian movements. The Purchase Street southbound 
approach provides one shared left-turn/through lane, one through lane, and a_ shared 
through/right-turn lane. The Summer Street eastbound approach provides one through lane and one 
exclusive right-turn lane. The Summer Street westbound approach provides one exclusive left-turn 
lane, one shared left-turn/through lane, and one through lane. The Purchase Street southbound 
approach is fed upstream from two through lanes on Purchase Street and two through lanes from the 
I-93 South off-ramp. A bicycle lane is provided along the west side of Purchase Street and Surface 
Road. Sidewalks and crosswalks are provided on all approaches. 


8. Atlantic Avenue at Essex Street — The intersection of Atlantic Avenue at Essex Street is a three-way 
signalized intersection that operates under an actuated three-phase traffic signal control running on 
BTD’s Central Coordination system, with an exclusive pedestrian phase. The Essex Street eastbound 
approach provides two exclusive left-turn lanes for all vehicles and one exclusive left-turn lane for 
buses only. The Atlantic Avenue northbound approach provides one shared left-turn/through lane and 
two through lanes. On-street parking is available on the west side of Atlantic Avenue and a taxi stand 
is provided on the east side of Atlantic Avenue. The MBTA Silver Line stops on Essex Street. 
Sidewalks and crosswalks are provided on all approaches. 


9. Surface Road at Essex Street/Lincoln Street — The intersection of Surface Road at Essex Street and 
Lincoln Street is a six-way, signalized intersection that operates under an actuated three-phase traffic 
signal control running on BTD’s Central Coordination system, with concurrent pedestrian 
movements. The Essex Street eastbound approach provides a shared left/slight left-turn (onto I-93 
North)/through lane, one shared through/slight right-turn (onto I-93 South) lane, and one exclusive 
slight right-turn/right-turn lane. The Lincoln Street northbound approach operates with two shared 
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10. 


11. 


12. 


13. 


14. 


approach lanes except during the morning when peak hour parking restrictions allow it to operate 
with three approach lanes. The Surface Road southbound approach provides one shared 
left-turn/slight left-turn/through lane, one through lane, and one shared through/right-turn lane. 
On-street parking is available on the east side of Lincoln Street with peak hour restrictions during 
weekday mornings from 7:00 a.m. until 10:00 a.m. A bicycle lane is provided along the west side of 
Surface Road. Sidewalks and crosswalks are provided on all approaches. 


Atlantic Avenue at East Street — The intersection of Atlantic Avenue and East Street form an 
unsignalized T-intersection with stop control on East Street. The East Street eastbound approach 
provides one left-turn lane. The Atlantic Avenue northbound approach provides three through lanes. 
On-street parking is available on the north side of East Street and the west side of Atlantic Avenue. A 
taxi stand is provided on the east side of Atlantic Avenue. Sidewalks are provided along all 
approaches and a crosswalk is provided across East Street. 


Atlantic Avenue at Beach Street — The intersection of Atlantic Avenue at Beach Street is a 
signalized T-intersection that operates under an actuated two-phase traffic signal control running on 
BTD’s Central Coordination system with an exclusive pedestrian phase. The Atlantic Avenue 
northbound approach provides one shared left-turn/through lane and two through lanes. On-street 
parking is available on Beach Street and the west side of Atlantic Avenue. A taxi stand is provided on 
the east side of Atlantic Avenue. Sidewalks and crosswalks are provided on all approaches. 


Atlantic Avenue at Kneeland Street — The intersection of Atlantic Avenue at Kneeland Street, 
Frontage Road, and the I-90 off-ramp is a five-way, signalized intersection that operates under an 
actuated four-phase traffic signal control running on BTD’s Central Coordination system, with 
concurrent pedestrian movements. The Kneeland Street eastbound approach provides one exclusive 
left-turn lane and one shared left-turn/through lane. The Kneeland Street westbound approach 
provides one shared through/right-turn lane. The Frontage Road northbound approach provides one 
exclusive left-turn lane and one shared left-turn/through lane. The northbound I-90 off-ramp approach 
provides an exclusive left-turn lane and one shared through/left-turn lane. Crosswalks are provided 
across all approaches and sidewalks are provided on all approaches except for Frontage Road and the 
1-90 off-ramp. 


Kneeland Street at Lincoln Street — The intersection of Kneeland Street at Lincoln Street is a 
four-way, signalized intersection that operates under an actuated four-phase traffic signal control 
running on BTD’s Central Coordination system, with an exclusive pedestrian phase. The Kneeland 
Street eastbound approach provides one shared left-turn/through lane and one shared 
through/right-turn lane. The Kneeland Street westbound approach provides one left-turn/through lane, 
one through lane, and one shared through/right-turn lane. The Lincoln Street northbound approach 
provides a 200-foot exclusive left-turn lane, one through lane, and one exclusive right-turn lane. 
During the morning peak hour the northbound Lincoln Street approach operates with an exclusive 
left-turn lane, one shared left-turn/through and one through/right-turn due to high vehicle demands. 
On-street parking is available on Lincoln Street north of the intersection. Sidewalks and crosswalks 
are provided on all approaches. 


Surface Road at Kneeland Street — The intersection of Surface Road at Kneeland Street is a 
four-way, signalized intersection that operates under an actuated four-phase traffic signal control 
running on BTD’s Central Coordination system, with concurrent pedestrian movements. The 
Kneeland Street eastbound approach provides two through lanes and one exclusive right-turn lane. 
The Kneeland Street westbound approach provides one exclusive left-turn lane and two through 
lanes. The Surface Road southbound approach provides one shared left-turn/through lane, one 
through lane, and one shared through/right-turn lane. On-street parking and a bus stop for MBTA Bus 
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Routes 553, 554, 556 and 558, and MBTA Express Bus Routes 501, 504 and 505 are provided on the 
Surface Road approach to the intersection. A bicycle lane is provided along the west side of Surface 
Road. A bicycle box that allows bicyclists to pull in front of waiting traffic is provided along the 
Surface Road southbound approach. Sidewalks and crosswalks are provided on all approaches. 


Lincoln Street at South Station Connector — The intersection of Lincoln Street at South Station 
Connector and Surface Ramp is a four-way, signalized intersection that operates under an actuated 
two-phase traffic signal control running on BTD’s Central Coordination system, with concurrent 
pedestrian movements. All approaches provide one shared left-turn/through lane and one shared 
through/right-turn lane. Sidewalks are provided on Lincoln Street and the north side of the South 
Station Connector eastbound approach. One crosswalk is provided across the Lincoln Street 
southbound approach. 


Surface Road at South Station Connector — The intersection of Surface Road at South Station 
Connector is a three-way, signalized intersection that operates under an actuated two-phase traffic 
signal control running on BTD’s Central Coordination system, with a concurrent pedestrian 
movement. The South Station Connector westbound approach provides two left-turn lanes. The 
Surface Road southbound approach provides one shared through/left-turn lane and two through lanes. 
Sidewalks are provided along the east side of Surface Road and the north side of the South Station 
Connector with a crosswalk provided across the South Station Connector. 


Dorchester Avenue at West 2nd Street — The intersection of Dorchester Avenue and West 2nd 
Street form an unsignalized T-intersection with stop control on West 2nd Street. All approaches 
provide one general purpose lane. Sidewalks are provided along all approaches and a crosswalk is 
provided across West 2nd Street. 


Dorchester Avenue at West Broadway/Traveler Street — The intersection of Dorchester Avenue at 
West Broadway and Traveler Street is a four-way, signalized intersection that operates under an 
actuated four-phase traffic signal control running on BTD’s Central Coordination system, with an 
exclusive pedestrian phase. The Dorchester Avenue northbound approach provides an exclusive 
left-turn lane, one through lane, and one shared through/right-turn lane. The Dorchester Avenue 
southbound approach provides one shared left-turn/through lane and a channelized right-turn lane. 
The Traveler Street eastbound approach provides one exclusive left-turn lane, one through lane, and a 
channelized right-turn lane. The West Broadway westbound approach provides an exclusive left-turn 
lane and one shared through/right-turn lane. On-street parking is available on West Broadway and the 
west side of the Dorchester Avenue northbound approach. Sidewalks and crosswalks are provided on 
all approaches. The MBTA Broadway Station for the Red Line is located at the southeast corner of 
the intersection. In addition, MBTA Bus Routes 9, 11, and 47 make stops at this intersection. 


Dorchester Avenue at West 4th Street — The intersection of Dorchester Avenue at West 4th Street 
is a four-way, signalized intersection that operates under an actuated three-phase traffic signal control 
running on BTD’s Central Coordination system, with concurrent pedestrian movements. The 
West 4th Street eastbound approach provides one shared left-turn/through lane and an exclusive 
right-turn lane. The West 4th Street westbound approach provides one _— shared 
left-turn/through/right-turn lane. The Dorchester Avenue northbound approach provides an exclusive 
left-turn lane, two through lanes, and an exclusive right-turn lane. The Dorchester Avenue 
southbound approach provides a shared left-turn/through lane, one through lane and one 50-foot 
exclusive right-turn lane. On-street parking is available on Dorchester Avenue and the West 4th Street 
westbound approach. Bicycle lanes are provided along both sides of Dorchester Avenue approaching 
West 4th Street from the south. Sidewalks and crosswalks are provided on all approaches. 
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20. Purchase Street at I-93 Off-ramp/Seaport Boulevard — The intersection of Purchase Street and the 
I-93 South off-ramp at Seaport Boulevard is a five-way, signalized intersection that operates under an 
actuated four-phase traffic signal control running on BTD’s Central Coordination system, with an 
exclusive pedestrian phase. The Seaport Boulevard westbound approach provides an exclusive 
left-turn lane and one shared left-turn/through lane. The Purchase Street southbound approach 
provides two through lanes and one shared through/right-turn lane. The I-93 South off-ramp approach 
provides one exclusive left-turn lane and one shared through/right-turn lane. A bicycle lane is 
provided along Purchase Street. Sidewalks and crosswalks are provided on all approaches. 


21. Congress Street at A Street/Thompson Place — The intersection of Congress Street at A Street and 
Thompson Place is a four-way, signalized intersection that operates under an actuated five-phase 
traffic signal control running on BTD’s Central Coordination system, with an exclusive pedestrian 
phase. The Congress Street eastbound approach provides one shared left-turn/through lane, one 
through lane, and one exclusive right-turn lane. The Congress Street westbound approach provides an 
exclusive left-turn lane and one shared through/right-turn lane. The A Street northbound approach 
provides an exclusive left-turn lane and one shared through/right-turn lane. The Thompson Place 
southbound approach provides one shared left-turn/through/right-turn lane. On-street parking is 
provided on A Street and the eastbound Congress Street approach. Sidewalks and crosswalks are 
provided on all approaches. 


5.1.2. Traffic Volumes / VMT 


Traffic data form the basis for the operational assessment of how well the area roadways handle the traffic 
demands placed on them. These data, along with roadway geometry and signal operations, are used as 
inputs into a traffic model for the area that estimates the carrying capacity and rates how the peak period 
demands are accommodated. Data were collected in September and December 2012 for the study area 
roadways and intersections. These traffic data are primarily used as the key inputs to the traffic operations 
analysis and modeling. The traffic data are also used to help establish a baseline travel demand model 
condition and aid in calibration of the regional model for the localized study area. 


The data collection effort involved weekday peak hour turning movement counts (TMCs) from 7:00 a.m. 
to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. at all twenty-one key intersections on September 25 and 26, 2012. 
Additional counts at select locations were taken in 2013 to confirm that the 2012 counts were still 
representative of Existing Conditions. These counts involved manually recording turning maneuvers for 
passenger vehicles, heavy vehicles, pedestrians and bicycles. In addition to TMCs, daily automatic traffic 
recorder (ATR) data were collected on a typical weekday over a continuous 48-hour period. The ATRs 
consisted of pressurized tubes placed across the road surface that count vehicles automatically as they 
pass over the tube. A summary of daily traffic volumes is provided in Table 1 and annotated in Figure 3. 
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Table 1—South Station Roadway Volumes — December 2012 


Weekday Dail 
Roadway Segment ND Traffic é 
Lanes ; 
(vpd) * 
Summer Street East of Atlantic Avenue 4 20,800 
Kneeland Street East of Surface Road 5 16,900 
Congress Street East of Atlantic Avenue 4 15,900 
West 4th Street to West Broadway 4 14,600 
Dorchester Avenue West Broadway to West 2nd Street 2 7,100 
North of West 2nd Street 2 3,800 
North of Kneeland Street Total 3 13,600 
Atlantic Avenue Through traffic only (no curbside stops) 11,900 
Curbside traffic only > 1,700 
A Street South of Congress Street 0} 11,600 
South Station Connector East of Surface Road 4 5,000 
: : HOV Parking Deck (Entrance and Exit) 1 (in) / 1 (out) 1,400 
DOH ECO ue Coe acca Bus Depot (Entrance and Exit) 1 Gn) / 1 (out) 600 


Source: Automatic Traffic Recorder (ATR) counts conducted in December 2012. 
a Weekday daily traffic, expressed in vehicles per day (vpd). 
b Curbside traffic includes arriving trips to the curb (1,700 vpd) and departing trips from the curb (1,700 vpd). 


As Table | indicates, the three most heavily traveled roadways in the immediate vicinity of South Station 
are Summer Street (20,800 vpd), Kneeland Street (16,900 vpd), and Congress Street (15,900 vpd). As 
expected, Dorchester Avenue traffic varies significantly because it transitions to a private, secure roadway 
at the USPS facility. Dorchester Avenue traffic varies from 14,600 vpd approaching West Broadway to 
3,800 vpd north of West 2nd Street approaching the USPS security checkpoint. Atlantic Avenue, which 
accommodates much of the South Station curbside activity and is a gateway to the area from I-93 and 
I-90, carries 13,600 vpd — slightly lower than the other adjacent roadways due to the fact that it is 
one-way northbound. The access roadways to the South Station Bus Terminal handle significantly lower 
traffic demands than the other area roadways. The South Station Connector carries 5,000 vpd, of which 
1,400 vpd are headed to/from the HOV parking deck above the bus depot and 600 vpd are buses to/from 
the bus depot. 


Observing how the vehicle traffic demands summarized in Table | fluctuate over a typical weekday 
provides insight into when the peak periods occur and the intensity of traffic during peak and off-peak 
periods. Figure 4 illustrates the hourly traffic demands along Atlantic Avenue, showing the proportion of 
through traffic to curbside traffic. While there are other more heavily traveled roadways in the area, 
focusing on Atlantic Avenue is important for this study since it is a gateway to the area and handles most 
of the South Station curbside traffic. 


As shown in Figure 4, Atlantic Avenue has a distinct morning and afternoon peak corresponding with 
commuter periods. While the midday period is not as busy as the commuter peak periods, there is still a 
substantial amount of traffic using Atlantic Avenue. Traffic on Atlantic Avenue peaks between 9:00 to 
10:00 a.m. and again from 5:00 to 6 p.m. The morning peak on Atlantic Avenue is higher at over 
1,000 vph compared to the afternoon peak of almost 900 vph. Over a typical weekday, 13% of traffic on 
Atlantic Avenue utilizes the South Station curb (including taxicabs) and 87% is through traffic that does 
not stop at the curb. The majority of the South Station curbside traffic is comprised of taxicabs. 


Figure 5 illustrates the vehicle traffic generation for South Station along Atlantic Avenue and at the South 
Station Bus Terminal. Overall, South Station generates 5,400 vehicle trips per day which consists of trips 
to and from South Station. The estimated 5,400 vehicle trips per day generated by South Station include 
3,400 curbside trips along Atlantic Avenue (1,700 arriving plus 1,700 departing vehicle trips), 
1,400 passenger vehicles to/from the HOV parking deck, and 600 bus trips to/from the bus depot. Similar 
to the Atlantic Avenue traffic profile, South Station activity spikes in the morning from 9:00 to 10:00 a.m. 
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However, unlike Atlantic Avenue, there is a dispersed afternoon peak that is not as pronounced as the 
roadway peak — lasting from approximately 3:00 to 5:00 p.m. 


A review of the hourly trends shows that the traffic activity along the Atlantic Avenue curbside and at the 
South Station Bus Terminal parking deck closely mirror the general traffic trends on Atlantic Avenue 
with peaks in the morning and afternoon. However, the bus terminal demands are more dispersed and 
fairly level over the course of the day — there is not much of a spike in activity during peak commuter 
periods. 


Using the TMC data, the overall morning peak hour for the study area occurred between 8:00 a.m. and 
9:00 a.m. and the evening peak hour from 5:00 p.m. and 6:00 p.m. The resulting 2012 traffic volume 
networks are illustrated in Figure 6 for the morning peak hour and Figure 7 for the evening peak hour. 


Regional Vehicle Miles Traveled 


Vehicle-miles traveled (VMT) is the total number of miles driven by all vehicles within a given time 
period and geographic area. For example, one vehicle driving one mile equates to one vehicle-mile 
traveled. VMT is used by regional transportation and environmental agencies for planning purposes as it 
is an indicator of the travel levels on the roadway system by motor vehicles. VMT is influenced by many 
factors such as population, employment, transit availability, land use, economic growth, demographics, 
and even travel costs such as tolls and fuel prices. 


The existing VMT for the region was provided by CTPS using the regional travel demand model. The 
average weekday daily VMT in the CTPS model region for existing conditions is summarized in Table 2. 
The VMT data summarized in Table 2 represent the area of metropolitan Boston extending to just beyond 
1-495. 


Table 2—Regional VMT- 2012 Existing Conditions 


2012 Existing 
Vehicle Type Average Weekday Daily 
Vehicle-Miles Traveled 
Auto 97,026,100 
Truck 13,483,900 
Daily Total 110,510,000 


Source: Central Transportation Planning Staff (CTPS). 
Note: VMT is presented for the CTPS model region, representing eastern Massachusetts. 


On a typical weekday, the study area VMT is 110,510,000 vehicle-miles, comprised of 
97,026,100 automobile vehicle-miles and 13,483,900 truck vehicle-miles. Truck travel accounts for 
approximately 12% of the total VMT in the study area. Attachment E provides details on the CTPS 
regional travel demand modeling methodology. 


5.1.3. Pedestrians 


Pedestrian counts were conducted simultaneously with the TMCs on September 25 and 26, 2012. 
Additional counts at select locations were taken in 2013 to confirm that the 2012 counts were still 
representative of Existing Conditions. The overall morning peak hour occurred between 8:00 a.m. and 
9:00 a.m. and the evening peak hour from 5:00 p.m. to 6:00 p.m. Figure 8 illustrates the morning peak 
hour pedestrian volumes that occur between 8:00 a.m. and 9:00 a.m. and Figure 9 shows the evening peak 
hour pedestrian volumes that occur between 5:00 p.m. and 6:00 p.m. 


The morning and evening peak hour pedestrian flows between South Station and Dewey Square are 
illustrated in Figure 10, showing flows to/from the front three doors of South Station. In the morning peak 
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hour surge, approximately 2,430 pedestrians were observed traveling from the South Station front doors 
toward Dewey Square Plaza at the street level. In the evening peak hour surge, approximately 
2,330 pedestrians were observed traveling from Dewey Square Plaza toward the front doors of South 
Station at the street level. The majority of pedestrians leaving South Station cross Atlantic Avenue and 
many of these pedestrians proceed to cross Summer Street headed to the Dewey Square Plaza in very 
large surges corresponding to commuter rail train arrivals. 


Of the pedestrians headed to the Dewey Square Plaza, many do not cross at the crosswalk across Summer 
Street and choose to cross diagonally, at times using the narrow median as a refuge area to wait for a gap 
in advancing traffic. The pedestrian behavior from South Station to Dewey Square is significantly 
influenced by the signal phasing — if the signal phasing is favorable, most pedestrians will cross from 
South Station to the Dewey Square plaza using the crosswalks. If the signal phasing is not favorable, most 
pedestrians do not wait for the walk phase and execute a diagonal crossing across Summer Street. This 
identical pattern, in reverse, occurs in the evening peak. In the evening peak hour, the proportion of 
diagonal crossing through Dewey Square across Summer Street to South Station is lower because of the 
presence of food truck vendors. The arrangement of the food truck vendors along the plaza help 
discourage pedestrians from crossing the street mid-block and direct pedestrians towards the crosswalks 
at the Summer Street/Atlantic Avenue intersection. 


There is no pedestrian access allowed along the private portion of Dorchester Avenue, extending from the 
gate at the MassDOT Vent Building #1 to the gate just south of the parking area and entrance to the retail 
portion of USPS facility. Over this portion of the Fort Point Channel, the City’s Harborwalk does not 
exist. This is one of the longest segments of Boston’s waterfront without a Harborwalk connection. The 
Harborwalk is designed to connect the public to Boston Harbor — linking the water's edge to the city's 
open space system. At the southern portion of the South Station site, the Harborwalk connects to the 
Rolling Bridge Park and the South Bay Harbor Trail. North of the site, the Harborwalk follows the public 
portion of Dorchester Avenue north of Summer Street. 


5.1.4. Bicyclists 


Growth in bicycle transportation in the Boston metropolitan area has increased substantially over past 
decade. Bicycle counts were conducted simultaneously with the TMCs on September 25 and 26, 2012. 
The overall morning peak hour occurred between 8:00 a.m. and 9:00 a.m. and the evening peak hour from 
5:00 p.m. to 6:00 p.m. Figure 11 illustrates the morning peak hour bicycle volumes and Figure 12 shows 
the evening peak hour bicycle volumes. 


The highest bicycle volumes in the area were observed on Essex Street, with 63 bicycles turning left onto 
Atlantic Avenue in the morning peak hour, and on Summer Street adjacent to South Station, with 
63 bicycles riding westbound in the evening peak hour. A notable number of bicyclists crossed the Fort 
Point Channel along Summer Street, Congress Street, and Seaport Boulevard. On these three roadways, 
there were 240 bicyclists in the morning peak hour and 130 bicyclists in the evening. Bicyclists were also 
observed in both the morning and evening peak hours along Kneeland Street in the vicinity of the 
I-90/I-93 highway access ramps. 


In addition to counting bicyclists, data was obtained from the Hubway bicycle sharing program. Hubway 
is the area’s bicycle sharing system providing more than 1,300 bicycles at 140 stations throughout 
Boston, Brookline, Cambridge, and Somerville. The Hubway’s growing bicycle sharing system has a 
seasonal bicycle station located along Atlantic Avenue at South Station where 47 bicycle slots are 
available. Utilization data for the Hubway station at South Station from Hubway's launch in 2011 through 
the end of the 2013 regular season is summarized in Table 3 for three months of the year (August, 
September, and October). 
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Table 3—South Station Monthly Hubway Use (August, September, and October) 
2011 2012 2013 % Growth 


Bicycle Trips Bicycle Trips Bicycle Trips (2011 to 2013) 

August 4,010 7,660 8,200 104% 
September 4,000 6,240 7,230 81% 
October 3,870 5,630 7,200 86% 


Source: http://hubwaydatachallenge.org/ 
Note: Hubway trips represent combined origin and destination trips for the South Station Hubway Station (Station #22). 


As Table 3 indicates, the Hubway’s South Station location has experienced a notable increase in 
utilization. Comparing August 2011 to August 2013, use of the Hubway station increased from 
4,010 monthly trips to 8,200 monthly trips, an increase of 104%. The most popular destination stations 
for Hubway bicycle trips that begin at South Station are: 


1. TD Garden — Causeway at Portal Park 

2. Lewis Wharf — Atlantic Avenue 

3. Rowes Wharf -— Atlantic Avenue 

4. Cross Street at Hanover Street 

5. Seaport Hotel 

6. Aquarium Station — 200 Atlantic Avenue 
7. Boylston Street at Arlington Street 

8. Congress Street at Sleeper Street 

9. Boston Convention and Exhibition Center 
10. Washington Street at Waltham Street 


The most popular origin stations for Hubway bicycle trips that end at South Station are: 


1. Lewis Wharf — Atlantic Avenue 

2. TD Garden — Causeway at Portal Park 

3. Aquarium Station — 200 Atlantic Avenue 
4. Boylston Street at Arlington Street 

5. Cross Street at Hanover Street 

6. Congress Street at Sleeper Street 

7. Rowes Wharf -— Atlantic Avenue 

8. Boylston Street at Washington Street 

9. Seaport Hotel 

10. Boylston Street at Berkeley Street 


Figure 13 depicts the entire Hubway system utilization in the downtown area from October 2012 to 
October 2013 using Hubway information in a GIS database. Figure 13 illustrates the Boston Hubway 
bicycle sharing stations that experience the most use, including South Station which consistently ranks as 
the busiest or second busiest station in the entire system, with 59,800 annual bicycle trips beginning or 
ending at the stop, representing 3 to 5% of the total Hubway system utilization. 


5.1.5. Safety 


A safety assessment was conducted to help determine if safety concerns exist for vehicles, pedestrians, 
and/or bicyclists. Crash data were obtained from MassDOT records for the three-year period from 
January 2010 through December 2012. Crash rates were calculated based on the number of crashes 
relative to the volume of traffic traveling through the intersection on a daily basis. Rates that exceed 
MassDOT’s average District 6 rate (0.76 for signalized intersections and 0.58 for unsignalized 
intersections) could indicate safety or geometric issues that warrant further examination. 
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The analysis of the crash data are summarized in Tables 4 and 5, which present the total number of 
crashes over three years, the calculated crash rates, and details on each crash (severity, types, roadway 
conditions, time of day, etc.). Figure 14 illustrates the crash frequencies for the study area intersections. 


Table 4—Three Year Crash Analysis Summary (2010 to 2012) 


. Total Crashes Calculated Intersection Dove Beles 
Intersection (3-year period) Crash Rate Type District 6 
Average Rate* 
1. __ Congress Street / Dorchester Avenue 0 0.00 Signalized Below 
2. Summer Street / Dorchester Avenue 9 0.43 Signalized Below 
3 Atlantic Avenue / I-93 On-Ramp / Seaport 8 0.23 Signalized Helaw 
Boulevard 
4 Atlantic Avenue / Congress Street 8 0.28 Signalized Below 
5. Purchase Street / Congress Street 14 0.39 Signalized Below 
6. _ Atlantic Avenue / Summer Street 10 0.39 Signalized Below 
7 Summer Street / Purchase Street / Surface Road a 0.31 Signalized Below 
8. _ Atlantic Avenue / Essex Street 10 0.69 Signalized Below 
9. Surface Road / Lincoln Street / Essex Street 13 0.40 Signalized Below 
10. Atlantic Avenue / East Street 5 0.49 Unsignalized Below 
11. Atlantic Avenue / Beach Street 5 0.48 Signalized Below 
12. Atlantic Avenue / Kneeland Street a 0.40 Signalized Below 
13. Kneeland Street / Lincoln Street 10 0.48 Signalized Below 
14. Surface Road / Kneeland Street 6 0.18 Signalized Below 
15. Lincoln Street / South Station Connector 7 0.54 Signalized Below 
16. Surface Road / South Station Connector 7 0.41 Signalized Below 
17. Dorchester Avenue / West 2nd Street 0 0.00 Unsignalized Below 
18. rien) Avenue / West Broadway / Traveler 3 0.12 Signalized Below 
19. Dorchester Avenue / West 4th Street 4 0.17 Signalized Below 
20. Purchase Street / I-93 Off-Ramp / Seaport 8 031 Signalized melon 
Boulevard 
21. Congress Street / A Street / Thompson Place 1 0.05 Signalized Below 


Source: MassDOT Crash Data (2010-2012) 
a MassDOT crash rates are 0.76 for signalized intersections and 0.58 for unsignalized intersections as of January 2013. 
http://www.mhd.state.ma.us 
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Table 5—Three Year Crash Analysis Detail (2010 to 2012) 


1. 2. 3h, 4. aed 
Congress Street/ Summer Street/ Atlantic Avenue/ Atlantic Avenue/ 
Street/ 
Dorchester Dorchester Seaport Congress Congress 
Avenue Avenue Boulevard Street 
Street 
Year 
2010 0 3 4 5 9 
2011 0 4 2 1 3 
2012 0 2 2 2 2 
Total 0 9 8 8 14 
Average 0.00 3.00 2.67 2.67 4.67 
Collision Type 
Angle 0 2 0 2 6 
Head-on 0 0 0 1 0 
Rear-end 0 1 4 1 1 
Rear-to-Rear 0 0 0 0 0 
Sideswipe, opposite direction 0 1 0 1 1 
Sideswipe, same direction 0 1 1 2 1 
Single vehicle crash 0 4 3 0 1 
Unknown 0 0 0 1 1 
Not reported 0 0 0 0 3 
Total 0 9 8 8 14 
Crash Severity 
Fatal injury 0 0 0 0 0 
Non-fatal injury 0 5 5 2 6 
Property damage only 0 1 3 3 6 
Not Reported 0 3 0 3 1 
Unknown 0 0 0 0 1 
Total 0 9 8 8 14 
Time of Day 
Weekday, 7:00 a.m. - 9:00 a.m. 0 2 0 0 1 
Weekday, 4:00 p.m. - 6:00 p.m. 0 1 2, 0 0 
Saturday, 11:00 a.m. - 2:00 0 0 1 0 2 
p.m. 
Weekday, other time 0 4 3 5 8 
Weekend, other time 0 2 2 3 3 
Total 0 9 8 8 14 
Pavement Conditions 
Dry 0 7 6 5 8 
Wet 0 1 0 2 4 
Ice 0 0 0 0 0 
Snow 0 1 0 1 1 
Not reported 0 0 2 0 1 
Total 0 9 8 8 14 
Non Motorist (Bicycle, 
Pedestrian) 
Total 0 0 1 1 0 
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Atlantic Purchase 
Avenue/ Street/ 
Summer 


8. 
Atlantic 
Avenue/ 

Essex Street 


Summer 
Street Street 


Table 5 (Continued)—Three Year Crash Analysis Detail (2010 to 2012) 


Year 
2010 
2011 
2012 


Reon 
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9. 
Surface Road/ 
Essex Street / 
Lincoln Street 


10. 
Atlantic 
Avenue/ 


East Street 


11. 
Atlantic 
Avenue/ 

Beach Street 


Total 
Average 


Collision Type 

Angle 

Head-on 

Rear-end 

Rear-to-Rear 

Sideswipe, opposite direction 
Sideswipe, same direction 
Single vehicle crash 
Unknown 

Not reported 


10 
3.33 


Total 


Crash Severity 

Fatal injury 

Non-fatal injury 
Property damage only 
Not Reported 
Unknown 


SojrerenFtrCcCoor 


— 


YN OWrF COFCO So 


cS) — fee — ee > ee & fe 


— 


WIN ORF OOWrN 


— 


NOrRreNOCCOOrF 


NODrFrFOONrF SO 


Total 


Time of Day 
Weekday, 7:00 a.m. - 9:00 a.m. 
Weekday, 4:00 p.m. - 6:00 p.m. 


Saturday, 11:00 a.m. - 2:00 p.m. 


Weekday, other time 
Weekend, other time 


YR NNN OS 


NONrFNO 


nNohkrR OO 


Total 


Pavement Conditions 


Unknown 
Not reported 


NYONr RW 


MINN Ooo 


MINN OS 


Total 


Non Motorist (Bicycle, 
Pedestrian) 
Total 


NINO CON 


nlooorrs 


nlooorrs 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 23 


Traffic Analysis Technical Report 


Table 5 (Continued)—Three Year Crash Analysis Detail (2010 to 2012) 


12. B 14 15. 16. 
Atlantic i Lincoln Street/ Surface 
Kneeland Surface Road/ : 
Avenue/ South Station Ramps/ 
Street/ Kneeland 


Kneeland Lincoln Street Street Connector South Station 
Street Connector 


Year 
2010 3 2) 
2011 2 2 
2012 2 4 2) 
7 6 
3 0 


Total 
Average 2.3 


Collision Type 

Angle 

Head-on 

Rear-end 

Rear-to-Rear 

Sideswipe, opposite direction 
Sideswipe, same direction 
Single vehicle crash 
Unknown 

Not reported 

Total 


NCOCONNOCOFN 
SICNNWOCDOFN 
Dire ooococenow 
NYCOONrR COFCO 
NCO HOCONOF 


— 


Crash Severity 

Fatal injury 

Non-fatal injury 
Property damage only 
Not Reported 
Unknown 

Total 


ACSC ONUNSO 
Cojo Nr BRO 
DAocRN OS 
NAYOoOrF ACO 
YOR NRF oO 


Time of Day 

Weekday, 7:00 a.m. - 9:00 a.m. 

Weekday, 4:00 p.m. - 6:00 p.m. 
Saturday, 11:00 a.m. - 2:00 p.m. 
Weekday, other time 

Weekend, other time 

Total 


Ar DAoCS 
Ayn oon 
NR ROR 
Ar DAnoCS 


Pavement Conditions 
Dry 

Wet 

Not reported 

Total 


Nor a 
Qe p 
NOW 
NOON 


Non Motorist (Bicycle, Pedestrian) 
Total 1 0 0 0 0 
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Table 5 (Continued)—Three Year Crash Analysis Detail (2010 to 2012) 
17. 


21. 


Dorchester 18. 19. 20. Congress 
vente) Dorchester Dorchester Purchase Street/ I- Street/ 
West 2nd Avenue/ Avenue/ 93 Off-ramp/ A Street/ 
West Broadway West 4th Street Seaport Boulevard Thompson 
Street 
Place 
Year 
2010 0 2 2 6 0 
2011 0 0 1 2 1 
2012 0 1 1 0 0 
Total 0 3 4 8 1 
Average 0.00 1.00 1.33 2.67 0.33 
Collision Type 
Angle 0 2 3 2 0 
Head-on 0 0 0 0 0 
Rear-end 0 0 0 4 0 
Rear-to-Rear 0 0 0 0 0 
Sideswipe, opposite direction 0 1 0 0 0 
Sideswipe, same direction 0 0 0 0 1 
Single vehicle crash 0 0 1 1 0 
Unknown 0 0 0 1 0 
Not reported 0 0 0 0 0 
Total 0 3 4 8 1 
Crash Severity 
Fatal injury 0 0 0 0 0 
Non-fatal injury 0 1 1 1 0 
Property damage only 0 0 2 5 1 
Not Reported 0 D; 1 D} 0 
Unknown 0 0 0 0 0 
Total 0 3 4 8 1 
Time of Day 
Weekday, 7:00 a.m. - 9:00 a.m. 0 0 1 1 0 
Weekday, 4:00 p.m. - 6:00 p.m. 0 0 1 0 1 
Saturday, 11:00 a.m. - 2:00 p.m. 0 0 0 0 0 
Weekday, other time 0 1 2 5 0 
Weekend, other time 0 2 0 2 0 
Total 0 3 4 8 1 
Pavement Conditions 
Dry 0 2) 3 5 1 
Wet 0 1 1 3 0 
Not reported 0 0 0 0 0 
Total 0 3 4 8 1 
Non Motorist (Bicycle, 
Pedestrian) 
Total 0 0 1 0 1 
Source: MassDOT Crash Data (2010-2012) 
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As summarized in Tables 4 and 5 and illustrated in Figure 14, the crash data analysis revealed the 
following noteworthy trends: 


e Crash type and severity. The majority of crashes were angle, rear-end, and sideswipes that 
resulted in property damage only. There were no fatal crashes reported. The slow speeds on 
Atlantic Avenue caused by curbside activity help reduce crash severity along Atlantic Avenue. 
None of the study area intersections are listed on MassDOT’s ranking of the top 200 crash 
locations statewide.° 


e Crash rate. Within the study area, all intersections fell below the average crash rate for District 6 
(0.76 for signalized intersections and 0.58 for unsignalized intersections). This suggests that 
based on the volume of traffic traveling through the intersections, the crash frequency is below 
average for this area of the City. The highest crash rate in the study area is 0.69 which occurs at 
the intersection of Atlantic Avenue and Essex Street where 10 crashes were recorded over three 
years. 


e Roadway conditions. The crashes occurred primarily on dry pavement conditions during the 
weekday outside the peak hours. 


e Crash frequency. The highest number of crashes occurred at the following five intersections all 
located along Atlantic Avenue, Kneeland Street, or Purchase Street/Surface Road: 


Purchase Street / Congress Street — 14 crashes; 

Surface Road / Essex Street / Lincoln Street — 13 crashes; 
Atlantic Avenue / Summer Street — 10 crashes; 

Atlantic Avenue / Essex Street — 10 crashes; and 
Kneeland Street / Lincoln Street — 10 crashes. 


O0oO0o00 0 


e Pedestrian/bicycle crashes. Fourteen crashes occurred between vehicles and non-motorists 
(cyclists or pedestrians) at the following nine intersections: 


Atlantic Avenue / Seaport Boulevard (1 crash); 

Atlantic Avenue / Congress Street (1 crash); 

Atlantic Avenue / Summer Street (2 crashes); 

Purchase Street / Summer Street (2 crashes); 

Atlantic Avenue / Essex Street (1 crash); 

Surface Road / Essex Street / Lincoln Street (4 crashes); 
Atlantic Avenue / Kneeland Street (1 crash); 

Dorchester Avenue / West 4th Street (1 crash); and 
Congress Street / A Street / Thompson Place (1 crash). 


C0CO0O000000 0 


5.1.6. Public Transportation 


This section provides an overview of the public transportation services at South Station. This overview 
includes a discussion of utilization for all modes and carriers at South Station including Amtrak, the 
MBTA, and intercity/commuter buses. 


The South Station Transportation Center is Boston’s busiest multimodal transportation hub. South Station 
is centrally located near the Leather District, Financial District, the Fort Point Channel waterfront, and the 
Seaport District/South Boston waterfront. South Station is one of the most diversified and integrated 
multimodal centers in the nation. It is both a rail and bus terminal with service by the National Railroad 


> Massachusetts Department of Transportation. 2011 Top Crash Locations Report. September 2013. 
https://www.massdot.state.ma.us/Portals/8/docs/traffic/CrashData/11TopCrashLocationsRpt.pdf. 
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Passenger Corporation (Amtrak), the MBTA, and private bus carriers providing intercity and regional 
connections. South Station has facilities to accommodate bicyclists as well as pedestrians and taxi cab 
patrons. 


All 13 tracks at South Station are fully utilized by Amtrak and the MBTA. Similarly, all 29 bus gates are 
assigned to one of the eleven private bus companies operating at the bus terminal. As shown in Table 6, 
South Station currently handles approximately 128,000 daily combined Amtrak, MBTA, and intercity bus 
boardings and alightings. The majority of the passenger flow at South Station is generated by a 
combination of Red Line patrons (54,000 combined boardings and alightings per day) and 
Amtrak/Commuter Rail patrons (46,000 combined boardings and alightings per day). 


Table 6—2012 Existing Conditions Daily Combined South Station Boardings and Alightings 


Amtrak and : Intercity/ 
Commuter Red Silver Local ty & 
Amtrak 2 Commuter Z 5 Commuter Total 
Rail ; _ Line Line Bus 
Rail Total Bus 


Existing 4,100 42,000 46,000 128,000 
Conditions 


Source: Final SSX Ridership Results provided in Appendix 9 — Ridership Forecasting Technical Report. 
Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results which are rounded to the nearest 1,000. 

a Total values calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the rounded 
Total ridership results presented in this table. 


South Station and the railroad right-of-way are owned by the MBTA, with agreements in place for 
Amtrak for train dispatching and certain elements of maintenance and operations. Both Amtrak and the 
MBTA are severely limited in their ability to increase service or offer new services due to the constrained 
size and configuration of the station and terminal facilities. Regionally, future growth in rail service is 
anticipated by the MBTA and Amtrak. By the year 2035, Amtrak projects 40 weekday intercity round 
trips to/from South Station, representing a 100% service increase above its current levels. 


While this report provides an overview of public transportation services and demands as they relate to the 
transportation system assessment, separate technical reports for the SSX project provide detailed analyses 
of public transportation system ridership and capacity/crowding along each line serving South Station and 
at downtown area stations. Ridership data are provided in Appendix 9 - Ridership Forecasting Technical 
Report. An assessment of area-wide public transportation system demands and capacity is provided in 
Appendix 9 - Transit Capacity Technical Report. 


Amtrak 


Amtrak operates the 457-mile NEC between Washington, D.C. and Boston. The MBTA owns the 
38 miles between the Massachusetts/Rhode Island border and Boston/South Station. 


South Station is a major intercity passenger rail terminal along the Amtrak NEC, and is the northern 
terminus for Acela Express and Northeast Regional services. It is also the terminus for Amtrak’s Lake 
Shore Limited service between Boston and Chicago. Amtrak’s NEC is the busiest railroad corridor in 
North America, with more than 2,200 trains operating over some portion of the Washington-Boston route 
each day. Nationally, South Station is Amtrak’s sixth busiest terminal in terms of ridership, behind New 
York City, Washington D.C., Philadelphia, Chicago, and Los Angeles. Approximately 1,360,000 Amtrak 
passengers traveled through South Station in 2011. Table 7 summarizes Amtrak’s service at South 
Station, which are also depicted in Figure 15. 


6 Amtrak Media Relations. National Fact Sheet: FY 2011. 
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Table 7—Amtrak Service at South Station 
Weekday On-Time 


Round Performance 
Destination Major Cities Served Trips 2014 / Target 


Boston — Providence — New Haven 
— New York — Philadelphia — 10 74% / 95% 
Baltimore — Washington, D.C. 


Acela Washington, 
Express D.C. 


Boston — Providence — New Haven 
Newport News / | — New York — Philadelphia — 


acoaie Lynchburg, Baltimore — Washington, D.C. — 9 75% | 90% 
ena Virginia Lynchburg/Richmond — Newport 
News 
Lake Shore : ee Boston — Albany — Buffalo — 
h Ill 1 39% / 85% 
Limited epee Ones Cleveland — Toledo — Chicago ° 3 


Source: Data for on-time performance is from May 2013 to May 2014, www.amtrak.com . On-time performance targets from The Northeast 
Corridor Infrastructure Master Plan (2010). 


The Acela Express service runs between South Station and Washington, D.C. It is the fastest train in 
North America, reaching speeds of 150 miles per hour on sections between South Station and New 
Haven, Connecticut. It caters to the business traveler between Boston, New York, and Washington, D.C. 
The service takes an average of seven hours to complete a one-way trip from Boston to Washington, D.C. 
The Acela Express typically makes 10 daily weekday round trips to/from South Station. Acela Express 
on-time performance from May 2013 to May 2014 was approximately 74%. The 2030 target for on-time 
performance for the Acela Express is 95%. Historically, the primary causes of system delays for the Acela 
Express are weather, track/signal issues, and commuter train interference. 


The Northeast Regional service runs between South Station and Newport News/Lynchburg, Virginia. 
The route takes an average of 12.5 hours to complete a one-way trip. The Northeast Regional typically 
makes nine daily weekday round trips to/from South Station. Northeast Regional on-time performance 
from May 2013 to May 2014 was approximately 75%. The 2030 target for on-time performance for the 
Northeast Regional service is 90%. Historically, the primary causes of system delays for the Northeast 
Regional service were weather, boarding/alighting passenger delays, track/signal issues, and commuter 
train interference. 


The Lake Shore Limited runs between South Station and Chicago, Illinois, taking over 22 hours to 
complete the 959-mile one-way trip. The Lake Shore Limited makes one daily round trip to/from South 
Station. The Lake Shore Limited on-time performance from May 2013 to May 2014 was approximately 
39%. The Fiscal Year 2012 target for on-time performance for the Lake Shore Limited is 85%.’ 
Historically, the primary causes of system delays for the Lake Shore Limited service are weather, 
passenger connectivity delays, track/signal issues, and freight train interference. 


MBTA Commuter Rail 


The MBTA owns the nation’s fifth largest commuter rail system. South Station is the terminus for the 
portion of the MBTA commuter rail system that serves central and southeastern Massachusetts. There are 
eight MBTA commuter rail lines serving South Station, illustrated in Figure 16. Each weekday, 


7 Federal Railroad Administration. Amtrak On-Time Performance (OTP) Reports, provided to The Committee on Appropriations, United States 
Senate, December 17, 2008; December 29, 2009; January 21, 2011; January 27, 2012; February 15, 2013. 
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South Station serves approximately 42,000 commuter rail passenger boardings and alightings, as 
summarized in Table 8. 


Table 8—Existing Weekday MBTA Commuter Rail Boardings and Alightings at South Station 
Inbound Alightings at Outbound Boardings at Total Boardings and 


MBTA Route 


South Station South Station Alightings at South Station 
Fairmount Line 364 403 767 
Framingham/ 
Worcester Line ee Ne de 
Franklin Line 2,759 3,016 5,775 
Greenbush Line 1,883 1,934 3,817 
Kingston/ 
Plymouth Line 2,468 2,385 4,853 
Middleborough/ 
Lakeville Line BE HESS se 
Needham Line 1,623 1,894 3,517 
Providence/ 
Steuehtoni tae 5,412 6,075 11,487 
Total 19,942 21,772 41,714 


Source: CTPS, MBTA Commuter Rail Passenger Count Results, December 21, 2012. 
The nine commuter rail lines that operate at South Station are as follows: 


e Fairmount Line runs from the Hyde Park neighborhood of Boston to South Station, with 
intermediate stops in the Mattapan, Dorchester, and Roxbury neighborhoods. On a typical 
weekday, there are 364 inbound alightings and 403 outbound passenger boardings at South 
Station. 


e Framingham/Worcester Line runs from Worcester to South Station, with intermediate stops in 
Grafton, Westborough, Southborough, Ashland, Framingham, Natick, Wellesley, Newton, and 
Boston. On a typical weekday, there are 3,395 inbound alightings and 3,802 outbound boardings 
at South Station. 


e = =©Franklin Line runs from Franklin to South Station, with intermediate stops in Norfolk, Walpole, 
Norwood, Westwood, Dedham, and Boston. Three daily Franklin trips run via the Fairmount 
Line. On a typical weekday, there are 2,759 inbound alightings and 3,016 outbound boardings at 
South Station. 


e Greenbush Line runs from Scituate to South Station, with intermediate stops in Cohasset, 
Hingham, Weymouth, Quincy, and Boston. On a typical weekday, there are 1,883 inbound 
alightings and 1,934 outbound boardings at South Station. 


e Kingston/Plymouth Line runs from Kingston to South Station, with intermediate stops in 
Plymouth, Halifax, Hanson, Whitman, Abington, Weymouth, and Boston. On a typical weekday, 
there are 2,468 inbound alightings and 2,385 outbound boardings at South Station. 


e Middleborough/Lakeville Line runs from Lakeville to South Station, with intermediate stops in 
Bridgewater, Brockton, Randolph, Quincy, and Boston. On a typical weekday, there are 
2,038 inbound alightings and 2,263 outbound boardings at South Station. 
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e Needham Line runs from Needham to South Station, with intermediate stops in both Needham 
and Boston. On a typical weekday, there are 1,623 inbound alightings and 1,894 outbound 
boardings at South Station. 


e Providence/Stoughton Line runs from North Kingstown and Providence, Rhode Island to South 
Station and from Stoughton to South Station. Trains beginning in North Kingstown, Rhode 
Island make intermediate stops in Warwick and Providence, Rhode Island; Attleboro, Mansfield, 
Sharon, Canton, Westwood, and Boston. Trains beginning in Stoughton make intermediate stops 
in Canton, Westwood, and Boston. On a typical weekday, there are 5,412 inbound alightings and 
6,075 outbound boardings at South Station. 


The minimum weekday span of service for commuter rail is 7:00 a.m. to 10:00 p.m. per the MBTA’s 
Service Delivery Policy (the Policy). On weekdays, commuter rail trains leave South Station as early as 
4:00 a.m. and arrive at South Station as late as 1:30 a.m.° 


Scheduled commuter rail frequencies vary by route and time of day. Per the Policy, the minimum 
weekday frequency of service for commuter rail is three trips in the peak direction during the AM Peak 
and PM Peak periods, and one trip in each direction every three hours during all other periods. 


MBTA Rapid Transit 


The MBTA’s rapid transit service at South Station includes the Red Line and the Silver Line bus rapid 
transit (BRT) service. The Red Line connects communities north and south of Boston with downtown. 
The Red Line has two branches that serve South Station, both of which begin at Alewife Station in 
Cambridge and provide service through Cambridge, downtown Boston, South Boston, and a portion of 
Dorchester. The Ashmont Branch continues further into Dorchester and connects with the Mattapan Line 
at Ashmont Station. The Braintree Branch runs through Quincy and into Braintree. Figure 17 illustrates 
the Red Line alignment in the vicinity of South Station, which runs in a tunnel beneath Fort Point 
Channel and through Dewey Square following Summer Street to the Financial District and into 
downtown. Existing Red Line ridership at South Station totals approximately 54,000 combined weekday 
boardings and alightings.° 


The Silver Line BRT service uses 60-foot dual mode articulated diesel-electric buses (DMAs). The Silver 
Line | and Silver Line 2 serve South Station and provide service to Logan Airport and the Design Center 
in the Boston Marine Industrial Park, respectively. The Silver Line 4 provides service from South Station 
(at Essex Street and Atlantic Avenue, across from the existing station headhouse) to Dudley Square. 
Existing Silver Line ridership at South Station totals approximately 12,700 combined weekday boardings 
and alightings on the Silver Line 1 and Silver Line 2, and approximately 2,200 combined weekday 
boardings and alightings on the Silver Line 4, as summarized in Table 9. 


8 Massachusetts Bay Transportation Authority. Commuter Rail Maps and Schedules. Accessed April 2014. 
http://www.mbta.com/schedules_and_maps/rail/. 
° Appendix 9 - Ridership Forecasting Technical Report. 
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Total Boardings 
and Alightings at 
South Station 


Silver Line | — Logan Airport — South Station via Waterfront 
& Silver Line 2— Design Center — South Station via Waterfront 
Silver Line 4— Dudley Station — South Station at Essex Street via 


Washington Street 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
a Per Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 


12,700* 


2,208 


MBTA Local Bus Service 


Table 9—Existing Weekday MBTA Bus Rapid Transit Boardings and Alightings at South Station 


Local bus service connections at South Station include six local bus routes that stop immediately adjacent 
to the South Station headhouse on Summer Street. Table 10 summarizes existing ridership statistics for 
the bus routes serving South Station. Bus ridership is illustrated in Figure 18 and Figure 19, showing the 


level of weekday boardings and alightings at bus stops in the vicinity of South Station. 


Route 4 provides service between North Station and Tide Street in the Boston Marine Industrial 
Park via Downtown Boston and the Financial District. The route stops near South Station (at the 
comer of Summer Street and Dorchester Avenue) when operating from Tide Street to North 
Station in the mornings and at South Station when operating from North Station to Tide Street in 
the evenings. 


Route 7 provides service between City Point in South Boston and Otis Street at Summer Street in 
the Financial District. 


Route 11 provides service between City Point in South Boston and Downtown Boston via 
Bay View. The route traverses South Boston, Downtown Boston, Chinatown, _ the 
Theater District, and the Financial District. The route stops at South Station on Summer Street in 
the outbound direction. 


Routes 448/449 provide service from Marblehead to Downtown Crossing. Routes 448/449 stop 
in Swampscott, Lynn, Revere, and Logan Airport before stopping at South Station. 


Route 459 provides service between Salem Station and Downtown Crossing. The route provides 
service to Swampscott, Lynn, Saugus, Revere, Logan Airport and South Boston. 
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Table 10—Existing Weekday MBTA Local Bus Boardings and Alightings at South Station 
Total Boardings 
and Alightings at 
Route South Station 
Route 4 — North Station — Tide Street via Federal Courthouse & 
South Station 


Route 7 — City Point - Otis & Summer Streets via Summer Street & 


42 


1,865 
South Station : 
Route 11 — City Point - Downtown Bay View Route 405 
Route 448 — Marblehead - Downtown Crossing via Paradise Road 9 


I 


Route 449 — Marblehead - Downtown Crossing via Paradise Road 11 
Route 459 — Salem Depot - Downtown Crossing via Logan Airport 


& Central Square, Lynn 
Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


109 


Private Intercity/Commuter Bus Service 


The bus terminal is located directly over the rail tracks, as illustrated in Figure 20. The bus terminal has a 
total of 29 gates and is owned by the MBTA with property management services contracted to a private 
company. The bus terminal includes ticketing, concessions, bus loading/unloading gates, and a commuter 
platform that serves as a waiting area adjacent to the bus gates. Gates 1 to 25 are accessed via the 
commuter platform and Gates Al, A2, B1, and B2 are accessed directly from the second floor of the bus 
terminal. All ticketing is centrally located on the second floor of the bus terminal adjacent to the gates. 


Private bus carriers operating out of the bus terminal provide commuter services between South Station 
and the surrounding Greater Boston area, as well as nearly 24-hour intercity service to locations in New 
England and beyond, including substantial express service to New York City. The bus terminal is heavily 
utilized. On a typical weekday, there are approximately 590 combined bus departures and arrivals at the 
bus terminal, serving 12,200 combined passenger boardings and alightings per day. Annually, there are 
approximately 100,000 bus departures from South Station. 


Table 11 summarizes the intercity bus service at South Station with the arrivals and departures for each 
company. 


Figure 21 depicts the hourly variations in traffic at the bus terminal over the day. The bus depot generates 
approximately 600 bus trips per day and the upper parking deck generates 1,400 vehicle trips per day. 
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Table 11—Typical Weekday Intercity Bus Service at South Station 


Bus Company Destination eas amen iene 

Bolt Bus New York (Pennsylvania 20 
Station) 

Boston Express concoe e ay 
Manchester, NH 

C&J Trailways Dover, NH 40 
Concord, NH 

Concord Coach Lines Portland, ME 60 
Orono, ME 

Dattco Taunton and New Bedford, MA 20 

Fung Wah New York (Chinatown) 30 

Greyhound New York, Cleveland, Hartford 80 

Lucky Star New York (Chinatown) 30 

Niseatilg CT, ME, VT, NY, NJ, PA, MD, 50 
DC 
MA, CT, RI, NY, MD, NJ, PA, 

Peter Pan/Bonanza DE, DC 180 

Plymouth and Brockton Hyannis, MA 40 

Plymouth and Brockton Plymouth, MA 10 

Plymouth and Brockton Provincetown, MA 10 


Source: Schedules provided by each bus company, as of September 2013. 


There is a 223-space parking deck located directly above the bus terminal. The ramp that provides access 
to the parking deck is a High Occupancy Vehicle (HOV) ramp designated for two or more passengers. 
The bus terminal parking is fully utilized during the week — approximately 280 tickets are pulled each day 
for patrons wanting to park at the 223-space facility. At times, vehicles must be double parked by the 
valet when there are no available spaces. 


The bus terminal parking experiences a significant amount of “pass through” traffic — approximately 
200 tickets per day are pulled for pass-through activity, or vehicles with less than 15 minute dwell time. 
This includes bus terminal patrons who are dropping off or picking up passengers, package delivery, and 
drivers who are lost and accidently access the bus terminal parking deck before turning around and 
returning to the public street system. At times, these lost drivers are discouraged by the parking deck 
entrance gate and have to make a U-turn maneuver back down the one-way access ramp in the wrong 
direction. The Bus Terminal management added signs and an attendant booth in advance of the access 
control gates to help prevent this U-turn movement. Occasionally, large tractor-trailer trucks make this 
mistake, requiring assistance from bus terminal management to maneuver back down the narrow one-way 
ramp (large trucks cannot physically make the tight left-turn through the control gates into the deck). This 
confusion all centers around the HOV designation on the bus terminal parking deck ramp. 


Given that there is a 15-minute no charge grace period at the parking deck, it is an attractive alternative to 
Atlantic Avenue for drop-off or pick-up since there is no cost, there is direct access to the regional 
highway network, and the walk is shorter to the bus depot ticketing area compared to being dropped off at 
the Atlantic Avenue curb. 
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5.1.7. Intersection Operations 


Level of Service (LOS) is the traffic engineering metric that is used to denote the different operating 
conditions which occur on a given roadway or intersection under various volume loads. It is a qualitative 
measure of the effect of a number of factors, including roadway/intersection geometry, speed, and travel 
delay. LOS provides an index to the operational qualities of a roadway or intersection. Similar to a school 
report card, LOS designations range from A to F, with LOS A representing the best operating conditions 
and LOS F representing the worst operating conditions. Typically, an overall LOS D or better is 
considered acceptable in an urban environment. 


For signalized intersections, the analysis considers the operation of each lane or lane group entering the 
intersection and the LOS designation is for overall conditions at the intersection. For unsignalized 
intersections, however, the LOS designation considered is for the most critical movement. Table 12 
presents the level of service delay threshold criteria as defined in the 2010 Highway Capacity Manual 
(HCM). 


Table 12—Level of Service Criteria 


Unsignalized Intersection Signalized Intersection 
Control Delay Control Delay 
Level of Service (seconds per vehicle) (seconds per vehicle) 
LOS A < 10 < 10 
LOS B >10-15 > 10-20 
LOS C >15 - 25 > 20-35 
LOS D >25 - 35 > 35-55 
LOS E >35 - 50 > 55-80 
LOS F >50 > 80 


Source: 2010 Highway Capacity Manual. www.trb.org 


Intersection capacity analyses have been conducted using Synchro 6 software as required by BTD. This 
analysis is based on the HCM methodologies. Tables 13 and 14 summarize the intersection capacity 
analyses for the morning and evening peak hours under existing conditions. The tables provide detailed 
level of service ratings, volume to capacity (V/C) ratios, delay, and queue lengths for each intersection 
lane group. 
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Table 13—Signalized Intersection Capacity Analysis — 2012 Existing Conditions 


Signalized L Morning Peak Hour Evening Peak Hour 
‘i ane Group 
Intersection _v/iC? Delay” LOS* 95%Q*  V/C Delay LOS 95%Q 
1. Congress Street |Dorchester Avenue — NB Left/Right 0.40 17.8 B m81 0.53 54.8 D m193 
at Dorchester Congress Street — EB Thru/Right 0.51 21.1 CC m125 0.42 12.7 B m244 
Avenue Congress Street — WB Left 0.71 47.0 D m#124 0.53 16.0 B m39 
Congress Street — WB Thru 0.38 26.7 C m138 0.28 8.2 A m59 
= Overall Intersection 0.57 23.9 C - 0.53 18.8 B - 
2. Summer Street {Summer Street —- EB Left/Thru/Right 0.75 Zi °C 339 0.85 29.0 C #316 
at Dorchester Summer Street — WB Left/Thru/Right 0.49 163 B 155 0.60 264 C 196 
Avenue Dorchester Avenue — NB Left/Thru/Right 0.35 38.0 D 66 0.23 24.6 iC 56 
Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #400 >1.0 >80.0 F #428 
Dorchester Avenue — SB Right 0.48 6244 # ml02 0.36 13.5 B 93 
|__| Overall Intersection 0.93 Sigs 1s, - 0.96 40.1 D - 
3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru 0.76 21.0 C #326 0.53 144 B m#174 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #446 >1.0 >80.0 F #528 
Boulevard Seaport Boulevard — WB Bear Right/ Right 0.51 34.1 C 142 0.97 78.4 E #343 
Seaport Boulevard — WB Right 0.94 ‘Taio. EB #325 0.99 82.2 F #358 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#569 >1.0 >80.0 F m#625 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#695 >1.0 >80.0 F #712 
= Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
4. Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.91 ANS (€ m90 0.91 25.0 C m#210 
at Congress Street |Congress Street — EB Left 0.65 38.4 D 155 0.57 40.4 D 173 
Congress Street — EB Thru 0.33 82 A 82 0.35 8.6 A Dil 
Congress Street — WB Right 0.75 sy IC 181 0.66 35.0 Cc 200 
bu Overall Intersection 0.79 On © - 0.72 24.6 C - 
5. Purchase Street |Congress Street - EB Thru 0.37 23.3 CC 134 0.71 32.0 Cc 281 
at Congress Street |Congress Street - EB Bear Right 0.48 274 C 186 >1.0 >80.0 F #757 
Congress Street — EB Right 0.09 20.9 C 36 0.20 24.3 C 58 
Purchase Street — SB Left 0.51 464 D m226 0.33 5.4 A m0 
Purchase Street — SB Bear Left/Thru 0.76 30.0 C m379 >1.0 46.6 D m#539 
— Overall Intersection 0.63 32,2: °° € - >1.0 66.1 E - 
6. Atlantic Avenue {Summer Street — EB Left/Thru 0.59 28.0 C 132 0.55 26.2 C 124 
at Summer Street |Summer Street —- WB Thru 0.89 622 £E #213 0.81 67.5 E m#230 
Summer Street — WB Right 0.42 72.8 #—§E m109 0.43 >80.0 F m155 
Atlantic Avenue — NB Left >1.0 >80.0 F m#420 0.62 21.9 € m116 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F #540 0.89 30.4 Cc #319 
Atlantic Avenue — NB Right 0.40 28.2 C 76 0.31 BUS C 56 
lie Overall Intersection >1.0 >80.0 F - 0.82 43.0 D - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.55 2.0 <A m28 0.54 2.0 A ml18g 
Summer Street Summer Street — EB Thru 0.31 40.0 D 76 0.32 35.9 D 106 
Summer Street — EB Right 0.03 34.9 C 22 0.11 32.7 Cc 49 
Summer Street — WB Left >1.0 792 E m#187 0.79 53.2 D m#192 
Summer Street — WB Left/Thru >1.0 73.8 #—E m#204 0.80 46.6 D m#195 
Overall Intersection 0.61 29.4. © - 0.54 19.0 B - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
dl one of the approach lanes operates as a default left-turn lane 
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Signalized 


Lane Grou 
Intersection f 


Essex Street — EB Left 
Atlantic Avenue — NB Left/Thru 
Overall Intersection 
Essex Street — EB Left/Bear Left 
Essex Street — EB Thru/Right 
Lincoln Street — NB Thru//Bear Right/Right 
Surface Road — SB Left/Thru/Right 

Overall Intersection 


Atlantic Avenue — NB Left/Thru 
at Beach Street Overall Intersection 


12. Atlantic Avenue |Kneeland Street — EB Left 

at Kneeland Street |Kneeland Street — EB Left/Thru 
MBTA Access Drive — WB Thru/Right 
Frontage Road — NB Left 
Frontage Road — NB Thru/Right 
1-90 Off-Ramp-— NB Left 
1-90 Off-Ramp — NB Left/Thru 
Overall Intersection 
Kneeland Street — EB Left/Thru/Right 
Kneeland Street — WB Left/Thru/Right 
Lincoln Street — NB Left 
Lincoln Street — NB Left/Thru/Right 
Overall Intersection 
14. Surface Road Kneeland Street — EB Thru 

at Kneeland Street|Kneeland Street — EB Right 
Kneeland Street — WB Left 
Kneeland Street - WB Thru 
Surface Road — SB Left/Thru/Right 
Overall Intersection 
South Station Connector — EB 
Left/Thru/Right 
South Station Connector — WB 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 
Lincoln Street — SB Left/Thru/Right 
Overall Intersection 
South Station Connector — WB Left 
South Station Surface Ramp— SB Left/Thru 
Connector Overall Intersection 


Atlantic Avenue 
at Essex Street 


Surface Road 
at Essex Street / 
Lincoln Street 


11. Atlantic Avenue 


13. Kneeland Street 
at Lincoln Street 


15. Lincoln Street at 
South Station 
Connector 


16. Surface Road at 


v/C? 


0.71 
0.74 
0.73 
0.52 
0.42 
0.70 
0.74 
0.65 
0.59 
0.59 
0.83 
0.75 
0.00 
0.78 
>1.0 
0.29 
0.95 
>1.0 
0.54 
0.67 
0.75 
0.75 
0.69 
0.38 
0.09 
0.13 
0.32 
0.62 
0.41 
0.08 


0.14 


0.46 
0.03 
0.40 
0.38 
0.15 
0.17 


Table 13 (Continued)—Signalized Intersection Capacity Analysis — 2012 Existing Conditions 


Morning Peak Hour Evening Peak Hour 

Delay” LOS 95% Q*| VW/C Delay LOS 95% Q 
40.3 D 194 0.46 28.8 C 139 
164 B 0.71 18.2 B 182 
22.9  C 0.61 2hak - 
3425 5€ >1.0 >80.0 F #549 
303 0.52 Sis ID 131 
53:55 Ee 0.68 338) (C 228 
23.0 C 0.79 19.3 B 278 
29.0 C - 0.87 Si _1D) - 
25 A m21 0.38 5.1 A m76 
2.5 A - 0.38 5.1 A - 
48.0 D m#256 0.77 384 D 197 
39.9 D m#232 0.70 sy} (C 188 
00 A - 0.04 370 ID 5 
31.0 C #466 0.86 505  D #340 
>80.0 F #870 0.49 30.8 C 175 
W218 132 0.48 15.2 B 218 
>80.0 F #271 0.96 74.3 E #371 
66.7  E - 0.75 41.5  D - 
112 B m27 0.46 190 B m217 
52.6 D 210 0.50 49.7 D ml177 
324 C #441 0.93 69.1 E #318 
27.55 C #381 0.49 29.22 C 110 
33.3 C - 0.60 38.2  D - 
All C 128 0.42 242 1© 210 
AEG) NE 40 0.23 22.3 Cc 74 
8.7 A m36 0.35 112 B m103 
84 A 178 0.29 100 B ml68 
>80.0 F 251 >1.0 >80.0 F #414 
614 E - 0.66 59.3 15) - 
464 D 18 0.12 42.8 D 23 
363 D 30 0.22 28.6 C 52 
48 <A 132 0.32 78° #2A 101 
71 #A m8g 0.11 12.5 B 70 
76 A - 0.29 179  B - 
53.3 D 47 0.52 62.1 E 80 
06 =A m9 0.36 09 A ml19 
8.1 A - 0.37 7.6 A - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95" percentile queue is metered by upstream signal 
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Table 13 (Continued)—Signalized Intersection Capacity Analysis — 2012 Existing Conditions 
Signalized 
Intersection 


Morning Peak Hour Evening Peak Hour 


Lane Grou 
“ V/C* Delay’ LOS* 95% Q4| V/C Delay LOS 95% Q 


18. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#660 0.82 35.6 D m#264 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.13 12.8 B m49 0.05 14.8 B m26 
Broadway / Dorchester Avenue — SB Left/Thru 0.82 68.8 E #145 >1.0 >80.0 F #297 
Traveler Street | |Dorchester Avenue — SB Right 0.12 29.0 C 38 0.19 26.8 C 56 

Traveler Street — EB Left 0.87 67.2 E #250 0.29 24.1 C 86 
Traveler Street - EB Thru 0.47 23.2 C 232 0.69 32.0 C #380 
Traveler Street — EB Right 0.16 20.1 C 0.39 19.8 B 49 
West Broadway — WB Left 0.25 20.7 C 0.43 30.4 Cc #130 
West Broadway — WB Thru/Right 0.84 39.6 D 0.47 26.4 Cc 195 
oe Overall Intersection >1.0 >80.0 F - 0.90 41.1 D - 

19. Dorchester Ave |West 4th Street — EB Left/Thru 0.74 Als). 1D) #170 0.43 29.3 C 135 

at West 4th Street |West 4th Street — EB Right 0.06 2A 24 0.10 240 C 38 
West 4th Street — WB Left/Thru/Right 0.82 454 D #315 0.70 37 ID) 240 
Dorchester Avenue — NB Left >1.0 BA VE #619 0.80 27.4 C #156 
Dorchester Avenue — NB Thru 0.37 76 A 113 0.19 6.7 A Sy 
Dorchester Avenue — NB Right 0.00 53) 3A 2 0.00 Sul A p; 
Dorchester Avenue — SB Left/Thru 0.25 147 B m53 0.61 20.4 C ml71 
Dorchester Avenue — SB Right 0.16 MEA XC m28 0.15 29.5 C m41 

Ho Overall Intersection 1.00 36.6 D - 0.77 23.4 Cc - 

20. Purchase Street I-93 Off-Ramp — SB Left 0.70 89 A 386 0.48 13.7 B 241 
at I-93 Off-Ramp |I-93 Off-Ramp — SB Thru/Right 0.75 33.7 C #374 0.59 36.7 D 172 
/ Seaport Seaport Boulevard — WB Left 0.95 58.1 E ml51 0.31 274 C m74 
Boulevard Seaport Boulevard — WB Left/Thru 0.97 61.9 E m164 0.30 27.2 C m73 

Purchase Street — SB Thru/Right 0.62 29.0 C 223 >1.0 65.0 E #500 
ie Overall Intersection 0.78 29.9 C - 0.61 47.0 D - 

21. Congress Street |Congress Street — EB Left/Thru 0.52 A AG 113 0.37 17.0 B 170 
at A Street / Congress Street — EB Right 0.17 249 ane 59 0.21 67 A 31 
Thompson Place |Congress Street — WB Left 0.80 36.8 D #409 0.68 402 D 201 

Congress Street - WB Thru/Right 0.32 TSS IN 130 0.23 62 A 87 
A Street — NB Left/Thru 0.93 >80.0 F #211 0.99 >80.0 F #225 
A Street — NB Right 0.11 144 B 2D] 0.21 240 C 47 
Thompson Place — SB Left/Thru/Right 0.15 40.0 D 34 0.17 402 D 43 
Overall Intersection 0.64 XO - 0.49 Pile C - 
~ Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 

m Volume for 95" percentile queue is metered by upstream signal 
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Table 14—Unsignalized Intersection Capacity Analysis — 2012 Existing Conditions 


Unsignalized Morning Peak Hour Evening Peak Hour 
i Lane Group ; r, é fs 
Intersection v/C? Delay LOS‘ v/C? Delay LOS‘ 
10. Atlantic Avenue at 0.08 11.9 B 


East Street - EB 


West 2nd Street - WB 
Dorchester Avenue - NB 


East Street 


17. Dorchester Avenue at 
West 2nd Street 


Dorchester Avenue - SB 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


Typical of a busy downtown area, there are high levels of vehicle, pedestrian, and bicycle activity in the 
study area during the morning and evening peak hours coinciding with commuter traffic. Varying factors 
such as curbside loading and stopping, construction activity, vehicles blocking intersections and 
jaywalking degrade traffic operations on a day-to-day basis which is typical of a downtown area. 


In existing conditions, both unsignalized intersections in the study area operate at LOS D or better during 
the morning and evening peak hours. The majority of signalized intersections operate at an overall LOS D 
or better during the morning and evening peak hours except for the following eight intersections: 

e Summer Street at Dorchester Avenue (AM peak hour) - This intersection operates at an 
overall LOS E in the morning peak hour and an overall LOS D in the evening peak hour. 
Dorchester Avenue southbound experiences the greatest delay due to a heavy southbound 
permitted left-turn on to Summer Street. The amount of green time allocated to the Dorchester 
Avenue approaches does not allow for vehicle queues to clear. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection operates 
at an overall LOS F during both the morning and evening peak hours. Congested conditions on I- 
93 during the peak hours result in delays on the I-93 on-ramp which impact the intersection 
operations. On the westbound Seaport Boulevard approach, unclear traffic regulations result in 
vehicles making illegal turns and/or cutting off other vehicles when they realize the error. 
Pedestrians have an exclusive pedestrian phase, but typically choose to cross concurrently with 
Atlantic Avenue traffic which increases traffic delays. 


e Purchase Street at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morning peak hour and an overall LOS E during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach, drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection operates at an overall 
LOS F in the morning peak hour and an overall LOS D during the evening peak hour. During the 
morning peak hour, Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach experiences a heavy traffic 
demand from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pick-ups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hour, commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
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provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


e Atlantic Avenue at Kneeland Street (AM peak hour) — This intersection operates at an overall 
LOS E during the morning peak hour and an overall LOS D during the evening peak hour. 
During the morning peak hour, there are heavy volumes exiting the I-93 Northbound Frontage 
Road and I-90 Eastbound contributing to congestion and delay at this intersection. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS E during the evening peak hour when 
traffic on I-93/I-90 is highest. Surface Road processes over 550 more vehicles in the evening peak 
hour and is allotted less green time compared to the morning peak hour, which causes the 
increased delay. The increased green time given to Kneeland Street is to ensure upstream and 
downstream intersections are not blocked. 


e Dorchester Avenue at West Broadway (AM and PM peak hour) — This intersection operates 
at an overall LOS F in both the morning and evening peak hours. Dorchester Avenue is allotted 
the majority of the cycle length which causes higher delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated on a button push, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. 


e Dorchester Avenue at West 4th Street (AM and PM peak hour) — This intersection operates at 
an overall LOS F in both the morning and evening peak hours. Dorchester Avenue is allocated 
the majority of the cycle length which causes higher delays on West 4th Street. Both West 4th 
Street approaches provide a shared left-turn/through lane without any allotted time for protected 
lefts which causes additional backups on West 4th Street. 


5.1.8. | Curbside Operations 


Curbside activity along Atlantic Avenue has a major influence on traffic flow. There are times when 
vehicles are double parked along the curb blocking through lanes along Atlantic Avenue toward Dewey 
Square. As discussed earlier in this report, Figure 2 presents the curbside regulations in the vicinity of 
South Station. 


A curbside queue study was conducted on Atlantic Avenue between Kneeland Street and Summer Street, 
adjacent to South Station. Data were collected on September 18, 2012 from 8:00 a.m. to 10:00 a.m. and 
noon to 1:00 p.m., and on September 20, 2012 from 4:00 p.m. to 6:00 p.m. The queues were recorded in 
five-minute increments at eight defined curbside zones extending from Summer Street to Kneeland Street. 
Curbside regulations vary in these sections and include passenger pick-up/drop-off, taxi stands, food 
pick-up, metered parking and no stopping. Table 15 summarizes the curbside activity by zone. 
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Table 15—Atlantic Avenue Curbside Maximum Observed Queues 


Zone 1 | Zone 2 | Zone 3 | Zone 4 Zone 5 Zone 6 | Zone 7 Zone 8 
, No : 
Ne Stopping Stopping | Food Pick | Taxicab Drop-off / Ne seeping Taxicab Metered 
(Summer to ; (Beach ; 
(Essex Up Stand 1 Pick-up Stand 2 Parking 
Essex Street) Street) 
Street) 
Number of 
Spaces Available i“ 3 ; i P ‘i : : 
Maximum Observed Queues: 
8:00 a.m. to 9:00 12 2a 1 8 1 Ie 5a é 
a.m. 
9:00 a.m. to 10:00 1a 3a 1 128 5 38 64 6 
a.m. 
noon to 1:00 p.m. 1? 1? 1 12? 1 6° 10? 7 
4:00 p.m. to 5:00 32 32 1 10 9 38 7a 6 
p.m. 
5:00 p.m. to 6:00 1a 3a 1 ll 8 4a 6 6 
p.m. 


Source: Data collected on September 18, 2012 from 8:00 to 10:00 a.m., and noon to 1:00 p.m. and September 20, 2012 from 4:00 p.m. to 
6:00 p.m. 


a Demand exceeds capacity; curbside activity may spill into the general purpose lane on Atlantic Avenue. 


From the curbside queue study, the maximum observed queue of 42 vehicles occurred in the evening peak 
hour, with approximately 20% of these vehicles dropping-off or picking-up passengers illegally either in a 
curbside zone that they were not supposed to stop in or by double parking on Atlantic Avenue. 


Figure 22 illustrates the Atlantic Avenue curb-side traffic generation along the South Station curb. South 
Station generates approximately 3,400 daily trips along the Atlantic Avenue curbside (1,700 arriving plus 
1,700 departing trips). The 3,400 daily trips include 1,900 taxicab trips and 1,500 trips made by 
non-taxicabs such as passenger vehicles and commercial delivery vehicles - all competing for limited curb 
space along Atlantic Avenue. On a typical weekday, taxicab activity accounts for 56% of the traffic using 
the South Station curb along Atlantic Avenue. 


Unlike traditional commuter peak periods, the curbside activity at South Station peaks in the late morning 
timeframe, from 10:00 a.m. to 11:00 a.m. where there are over 300 vehicles arriving and departing from 
the curb. Curbside traffic subsides during the midday and increases again from 3:00 p.m. to 6:00 p.m. 
After 6:00 p.m., curbside traffic associated with South Station drops substantially. 


During the peak hours, congestion on Atlantic Avenue is caused by heavy commuter traffic volumes 
which is exacerbated by the curbside activity. Figure 23 summarizes the following curbside operational 
issues: 

e Curbside drop-off/pick-up and taxi activity. The majority of drop-offs occur on the first block 
of Atlantic Avenue between Kneeland Street and Beach Street (Zone 6, 7, and 8) when drivers 
first encounter South Station and attempt to find the first available curbside slot — utilizing the 
taxicab zone (Zone 7). As a result, the dedicated passenger drop-off/pick-up area adjacent to the 
bus terminal (Zone 13) is underutilized since many patrons have already stopped before reaching 
this designated drop-off/pick-up zone. In addition, the signage is confusing in this area and gives 
the impression that the area is a no stopping zone. 


e Stopping in no stopping zones. Taxis and passenger vehicles were both observed using the no 
stopping zones for curbside drop-off/pick-ups. These no stopping zones are located within 
intersections along Atlantic Avenue. 
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e Taxicab pick-up zone (Zone 7). The number of taxis staging for passenger pick-ups exceeds the 
dedicated curb capacity and results in the taxis spilling into the street and blocking travel lanes. 
As mentioned previously, it is common for non-taxicabs to use this area which exacerbates the 
issue of lane blocking along Atlantic Avenue. 


e Silver Line Bus turns (Silver Line 4). The articulated Silver Line 4 bus takes very wide turns 
from Essex Street onto Atlantic Avenue which impact traffic flow by requiring the bus to use the 
entire Atlantic Avenue/Essex Street intersection to maneuver. It is difficult and time consuming 
for the Silver Line bus to make this maneuver in heavy traffic conditions. 


e Jaywalking. Pedestrians regularly jaywalk across Atlantic Avenue. This, coupled with the 
frequency of drop-offs happening in the middle lane, creates an environment where pedestrians 
are weaving in and around moving traffic. 


Overall, the curbside designations along Atlantic Avenue are complicated by the spatial separation 
between the rail and bus terminals at South Station — there is a need for two distinct taxicab zones 
separated by a 15-minute drop-off/pick-up zone. The signage on Atlantic Avenue is not clear and areas 
that are official drop-off zones have signs that appear to designate them as no stopping allowed. 


Along the sidewalk, there is unclear wayfinding for pedestrians arriving at South Station. Pedestrians are 
unsure where they should pick-up taxis and how to connect to the Red Line, Silver Line, Commuter Rail, 
Amtrak and bus services. Adding to the confusion, the sidewalk on Atlantic Avenue experiences heavy 
bicycle activity due to the Hubway bicycle sharing services. All signs along Atlantic Avenue are 
positioned toward the street and are not visible to pedestrians from South Station searching for ground 
transportation. 


5.2. Layover Facility Sites 


Three layover facility sites are under consideration in the SSX project: Widett Circle, Beacon Park Yard, 
and Readville-Yard 2. Figure 1 located at the end of this report presents the location of these three 
layover facility sites in relation to South Station. 


5.2.1. Sites 
Widett Circle 


Figure 24 illustrates the Widett Circle layover facility site boundary. The Widett Circle site, totaling 
approximately 29.4 acres, is located in South Boston along the MBTA’s Fairmount Line, approximately 
one track-mile from South Station. It is comprised of two parcels, primarily in private ownership: Cold 
Storage and Widett Circle. Cold Storage, approximately 6.6 acres, located primarily at 100 Widett Circle, 
currently houses a temperature controlled food storage and distribution facility, owned by Art Mortgage 
Borrower Propco 2006-2 LP, and used by Americold/Crocker & Winsor Seafoods. The building has an 
active rail siding served by CSX Transportation, Inc. (CSXT) with space for six freight cars. A change in 
ownership of the Cold Storage parcel within the Widett Circle site is anticipated. In October 2013, Celtic 
Recycling, LLC received approval from the Massachusetts EEA No. 15070 to renovate and convert 
existing facilities at the Cold Storage parcel into a material recycling facility. Widett Circle, located 
primarily at 1 and 2 Foodmart Road, is owned by The New Boston Food Market Development 
Corporation and is made up of approximately 30 units leased to multiple businesses in the food 
processing, food storage, and food logistics industry. Created as an Urban Renewal Corporation, the 
property is tax-exempt under Massachusetts General Law (MGL) Chapter 121A (760 CMR 25). With the 
exception of an area of commercial land use in the northern portion of the site, the City of Boston 
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identifies the larger Widett Circle site primarily as exempt/institutional, as the majority of businesses are 
tax-exempt, Chapter 121A properties. 


Beacon Park Yard 


Figure 25 illustrates the Beacon Park Yard layover facility site. The Beacon Park Yard site, totaling 
approximately 30 acres, is located in Allston along the MBTA’s Worcester Line approximately 3.8 track 
miles from South Station. The site served for many years as a major freight rail yard and intermodal 
terminal in Boston for CSXT, which recently relocated to central Massachusetts. It contains a number of 
buildings that formerly supported various railroad functions, including a freight rail yard, bulk transfer 
facility, intermodal facility, and engine facility. Beacon Park Yard is owned by Harvard University and 
remains encumbered by CSXT’s operating rights. An agreement in principal has been reached between 
Harvard and MassDOT to use approximately 22 acres of Beacon Park Yard for a new commuter rail 
layover, maintenance facility and rail station. 


MassDOT intends to expand layover capacity to the west and south of South Station to provide a more- 
balanced mix of layover sites. MassDOT has identified the preferred location in the west as Beacon Park 
Yard. 


Readville-Yard 2 


Figure 26 illustrates the MBTA’s Readville-Yard 2 layover facility site. Readville - Yard 2, totaling 
approximately 17.4 acres, is located in the Readville section of Hyde Park, at the intersection of the NEC 
and the MBTA’s Fairmount Line, approximately 8.8 track-miles from South Station. Owned by the 
MBTA, Readville - Yard 2 is a maintenance repair facility and the largest layover yard used by the 
MBTA for its south side commuter service. The layover yard has a total of 12 tracks, 10 of which are 
used for storage and two of which are used for switching and movement of trains. Additionally, the 
building on site has three tracks for maintenance functions. The yard also contains several railroad 
support structures. The MBTA currently uses Readville — Yard 2 for midday layover storage of 10 
trainsets of variable lengths. 


5.2.2. Site Access/Egress 


The study area intersections for the three layover facility sites are illustrated inFigure 27 and are as 
follows: 


e Widett Circle: 


o Frontage Road / Widett Circle Access Road is a signalized intersection with Frontage Road 
one-way northbound and Widett Circle Access Road as the westbound approach. Frontage 
Road provides three through lanes with a channelized right turn lane to Widett Circle. Widett 
Circle Access Road has a one lane approach that is right turn only. A triangular median 
divides the inbound and outbound Access Road at the intersection. A crosswalk traverses the 
median and allows for pedestrians to cross Widett Circle Access Road. A pedestrian signal is 
provided on the east crosswalk, when crossing the Access Road exit. 


o Widett Circle / Widett Circle Access Road is an unsignalized T-intersection. Widett Circle 
is free flowing through the intersection, providing one general purpose lane in both the 
eastbound and westbound directions. Widett Circle Access Road provides a single general 
purpose lane in each direction. The Access Road approach is stop controlled. There is a 
sidewalk on the northbound side of the Access Road leading into Widett Circle. 
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e Beacon Park Yard: 


o Cambridge Street / Lincoln Street is a four-legged signalized intersection. The Cambridge 
Street/Lincoln Street intersection was assessed in the vicinity of Beacon Park Yard. The 
existing access point to the layover yard is through the Cambridge Street/Lincoln Street 
intersection. The future access point would shift as a result of the I-90 highway realignment 
to accommodate open road tolling which is currently being evaluated by MassDOT. The 
Lincoln Street southbound approach consists of a single general purpose lane. Cambridge 
Street runs east/west with the eastbound direction having four lanes, a left, two through lanes 
and a through/right lane. The westbound direction has three lanes, a left, one through and a 
through/right. Crosswalks are present across the north and east approaches allowing 
pedestrians to cross Lincoln Street and Cambridge Street, although there are no pedestrian 
signals. 


e Readville-Yard 2: 


o Hyde Park Avenue / Neponset Valley Parkway / Wolcott Court / Wolcott Square is a 
five-legged signalized intersection. Hyde Park Avenue runs through the intersection in the 
southeast bound and northbound directions. The southeast bound direction has three lanes, a 
left/through and one general purpose lane, with a third lane designated as a bus stop/bus only 
lane. Hyde Park Avenue northbound is a single general purpose lane. The southbound 
approach, Wolcott Court, has a channelized right turn lane and one shared left/through lane. 
Neponset Valley Parkway has one general purpose lane in the westbound direction. Wolcott 
Square roadway has a single general purpose lane in the eastbound direction. Crosswalks and 
pedestrian signals are provided at all approaches. 


o Wolcott Court / Layover Driveway is a three-legged, unsignalized intersection. Wolcott 
Court northbound is free flowing providing a single general purpose lane. Wolcott Court 
westbound has a single, stop controlled, general purpose lane. The layover driveway has a 
single purpose lane that is stop controlled. There are no pedestrian accommodations at this 
location. 


5.2.3. Traffic Volumes/Operations 


Traffic data were collected at the three layover facility sites to assess how well the site driveways handle 
traffic entering and exiting the facilities. Manual TMC’s were conducted during the morning (7:00 a.m. to 
9:00 a.m.), midday (noon to 2:00 p.m.), and evening (4:00 p.m. to 6:00 p.m.), peak periods. Unlike the 
South Station area intersections, a midday condition was considered since the layover sites are expected 
to be more active during the midday than during peak commuter periods. During the morning and evening 
peak hours, most trains will be in service and not dwelling at the layover yard. 


Existing peak hour traffic volumes are shown in Figures 28, 29, and 30 for the morning, midday, and 
evening peaks hours, respectively. Detailed LOS tables for the morning, midday, and evening peak 
periods for signalized and unsignalized intersections are presented in Tables 16 through 21. 


Operations at Widett Circle show overall intersection LOS A at the signalized Frontage Road/Widett 
Circle Access Road intersection during all peak hours. The Widett Circle Access Road experiences 
LOS C during all peak hours. The unsignalized intersection of Widett Circle and Widett Circle Access 
Road operates at LOS A throughout the day, with all approaches also operating at LOS A. 


Beacon Park Yard at Cambridge Street and Lincoln Street operates at an overall intersection LOS C or 
better during all peak hours. With the exception of the Cambridge Street eastbound approach, individual 
approaches operate at LOS D or better which is considered acceptable operating conditions within the 
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city. The Cambridge Street eastbound U-turn/left-turn lane, operates at LOS E during the morning peak 
period and LOS F during the evening peak period. 


The Readville-Yard 2 signalized intersection of Hyde Park Avenue/Neponset Valley Parkway/Wolcott 
Court/Wolcott Square operates at an overall LOS C during the morning peak period. All intersection 
approaches operate at LOS D or better. During the midday, an overall LOS B is experienced. The 
evening peak period operates at an overall LOS D. The Neponset Valley Parkway westbound approach 
operates at a LOS E during the evening peak hour; all other approaches operate at LOS D or better. The 
unsignalized intersection of Wolcott Court/Wolcott Street/Layover Driveway operates at LOS A 
throughout the day, with all approaches also operating at LOS A. 


Table 16—Signalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 


Signalized i cqummenctclll ie 2p il 2012 Existing Conditions 
i Lane Group 
Intersection v/C2 Delay» LOS* 95% Q!? 


Beacon Park Yard 

Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


les) to) Ie) lo} les! to) 3 Ios) 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct / Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
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Table 17—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 


Hour 
Unsignalized 2012 Existing Conditions 
; Lane Group 
Intersection V/IC? Delay” LOS* 95% Q4 


Widett Circle 


Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


Table 18—Signalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 


Signalized 2012 Existing Conditions 
; Lane Group 
Intersection V/iC? Delay? LOS* 95% Q? 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 
Cambridge Street — WB U-Turn/Left 
Cambridge Street — WB Thru/Right 
Lincoln Street — NB Left/Thru/Right 
Lincoln Street — SB Left 
Lincoln Street — SB Thru/Right 
Overall Intersection 
Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 


Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slhight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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Table 19—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 


Unsignalized 2012 Existing Conditions 
; Lane Group 
Intersection V/C? Delay” LOS* 95% Q4 


Widett Circle 


Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


Table 20—Signalized Intersection Capacity Analyses — Layover Facility Weekday Evening Peak 
Hour 


Signalized 2012 Existing Conditions 
; Lane Group 
Intersection V/C? Delay? LOS* 95% Q? 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 
Cambridge Street — WB U-Turn/Left 
Cambridge Street — WB Thru/Right 
Lincoln Street — NB Left/Thru/Right 
Lincoln Street — SB Left 
Lincoln Street — SB Thru/Right 
Overall Intersection 
Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 


Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


October 2014 South Station Expansion 
Page 46 Massachusetts Department of Transportation 


Traffic Analysis Technical Report 


Table 21—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 


0 D : 6 95% Q® 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 0.02 0.0 A 0 
Widett Circle Access |Widett Circle — WB Left/Thru 0.10 es A 8 
Road Widett Circle Access Road — Left/Right 0.06 9.2 A 5 


Readville-Yard 2 | 


5. Wolcott Court / Wolcott Street — WB Left/Right 0.01 Ue IS 1 
Wolcott Street / Wolcott Court — NB Thru/Right 0.03 8.8 A 3 
Layover Driveway Layover Driveway — SB Left/Thru 0.04 95 A 3 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


5.2.4. Layover Facility Safety Review 


A safety assessment was conducted to help determine if safety concerns exist for vehicles, pedestrians, 
and/or bicyclists. Crash data for the three layover facility sites were obtained from MassDOT records for 
the three-year period from January 2010 through December 2012. Crash rates were calculated based on 
the number of crashes relative to the volume of traffic traveling through the intersection on a daily basis. 
Rates that exceed MassDOT’s average District 6 rate (0.76 for signalized intersections and 0.58 for 
unsignalized intersections) could indicate safety or geometric issues that warrant further examination. 


The analysis of the crash data are summarized in Tables 22 and 23, which present the total number of 
crashes over three years, the calculated crash rates, and details on each crash (severity, types, roadway 
conditions, time of day, etc.). 


The study intersection of Lincoln Street at Cambridge Street at Beacon Park Yard had five reported 
crashes within the last three years (2010 to 2012). Of the five crashes, three caused non-fatal injuries and 
two caused property damage only. Three occurred during dry weather conditions while the other two 
occurred during wet conditions. One crash occurred during the traditional morning peak period, 7:00 a.m. 
— 9:00 p.m. and the remaining crashes occurred during off-peak periods. 


There were four reported crashes at Widett Circle at the Frontage Road and Widett Circle Access Road 
intersection. One crash caused non-fatal injuries while the other three caused property damage. All of 
the crashes occurred under dry weather conditions. Only one crash occurred during the weekday evening 
peak period between 4:00 p.m. and 6:00 p.m.; all other crashes occurred during weekday off-peak 
periods. No crashes were reported at the Widett Circle and Widett Circle Access Road intersection. 


The study intersection of Hyde Park Avenue/Neponset Valley Parkway/Wolcott Court/Wolcott Square at 
the Readville-Yard 2 location had seven reported crashes. Four of the seven crashes caused non-fatal 
injuries while the other three caused property damage. Two crashes occurred during the traditional 
evening peak period between 4:00 p.m. and 6:00 p.m. A total of six crashes occurred during dry 
pavement conditions while one crash occurred during wet pavement conditions. No crashes were 
reported at Wolcott Court and the Layover Driveway intersection. 
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The three layover facility sites are located in MassDOT District 6. The average intersection crash rate for 
District 6 signalized intersections is 0.76 crashes per million entering vehicles (MEV). The average for 
unsignalized intersections in District 6 is 0.58 crashes per MEV. Over the three year period, all 
intersections within the Study Area had lower crash rates than the district and state average, suggesting 
that none of the intersections experienced an excessive frequency of crashes. None of the intersections 
are listed as high crash locations by MassDOT. 


Table 22—Layover Facility Sites - Three Year Crash Analysis Summary (2010 to 2012) 


: Total Crashes Calculated Intersection ahore Papen 
Intersection (3-year period) Crash Rate Type District 6 

Average Rate? 

1. Cambridge Street / Lincoln Street 5 0.13 Signalized Below 
2. Frontage Road / Widett Circle Access Road 4 0.26 Signalized Below 
3. Widett Circle / Widett Circle Access Road 0 0.00 | Unsignalized Below 

Hyde Park Avenue / Neponset Valley Pkwy / : : 

4 an Cay, Wolneshie eines 7 0.35 Signalized Below 
5. Wolcott Court / Layover Driveway 0 0.00 | Unsignalized Below 


Source: MassDOT Crash Data (2010-2012) 
a MassDOT crash rates are 0.76 for signalized intersections and 0.58 for unsignalized intersections as of January 2013. 
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Table 23—Layover Facility - Site Safety Review — 2010 to 2012 


4. 
Hyde Park 


1. 2 3. 5. 
Cambridge Frontage Road Widett Circle / Neat cavaiee Wolcott Ct / 
Street / Lincoln | / Widett Circle Widett Circle ¥ Layover 
Street Access Road Access Road Hisey  Welcout Driveway 
Ct / Wolcott 7 
Square 
Year 
2010 3 1 0 2 0 
2011 2 3 0 3 0 
2012 0 0 0 2 0 
Total 5 4 0 7 0 
Average 1.67 1.33 0 2.33 0 
Collision Type 
Angle 1 2 0 1 0 
Head-on 0 0 0 0 0 
Rear-end 3 2 0 2 0 
Rear-to-Rear 0 0 0 0 0 
Sideswipe, opposite direction 0 0 0 0 0 
Sideswipe, same direction 0 0 0 0 0 
Single vehicle crash 1 0 0 4 0 
Unknown 0 0 0 0 0 
Not reported 0 0 0 0 0 
Total 5 4 0 7 0 
Crash Severity 
Fatal injury 0 0 0 0 0 
Non-fatal injury 3 1 0 4 0 
Property damage only 2 3 0 3 0 
Not Reported 0 0 0 0 0 
Unknown 0 0 0 0 0 
Total 5 4 0 7 0 
Time of Day 
Weekday, 7:00 a.m. - 9:00 a.m. 1 0 0 0 0 
Weekday, 4:00 p.m. - 6:00 p.m. 0 1 0 2, 0 
Saturday, 11:00 a.m. - 2:00 
p.m. 0 0 0 1 0 
Weekday, other time 2 3 0 4 0 
Weekend, other time 2 0 0 0 0 
Total 5 4 0 7 0 
Pavement Conditions 
Dry 3 4 0 6 0 
Wet 2 0 0 1 0 
Ice 0 0 0 0 0 
Snow 0 0 0 0 0 
Not reported 0 0 0 0 0 
Total 5 4 0 7 0 
Non Motorist (Bicycle, 
Pedestrian) 
Total 1 0 0 1 0 
Source: MassDOT Crash Data (2010-2012) 
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As summarized in Tables 22 and 23, the crash data analysis revealed the following noteworthy trends: 
e Crash type and severity. The majority of crashes were angle, rear-end, and single vehicle 
crashes that resulted in property damage only. There were no fatal crashes recorded. None of the 
intersections are listed on MassDOT’s ranking of the top 200 crash locations statewide'®. 


e Crash rate. Within the study area, all intersections fell below the average crash rate for District 6 
(0.76 for signalized intersections and 0.58 for unsignalized intersections). This suggests that 
based on the volume of traffic traveling through the intersections, the crash frequency is below 
average compared to city-wide rates. The highest crash rate at the layover facility sites was 0.35 
which occurs at Widett Circle at the intersection of Hyde Park Avenue / Neponset Valley Pkwy / 
Wolcott Court / Wolcott Square where seven crashes were recorded over three years. 


e Roadway conditions. The crashes occurred primarily on dry pavement conditions during the 
weekday outside the peak hours. 


e Pedestrian/bicycle crashes. Two crashes occurred between vehicles and non-motorists (cyclists 
or pedestrians). Once crash occurred at Beacon Park Yard at the intersection of Cambridge Street 
and Lincoln Street. The second crash occurred at Widett Circle at the intersection of Hyde Park 
Avenue / Neponset Valley Pkwy / Wolcott Court / Wolcott Square. 


6. Project Impacts 


This section provides an assessment of the transportation system impacts of the SSX Project both without 
and with the proposed project (i.e., No Build and Build Alternatives, respectively). Data and analyses 
presented in this section are available from MassDOT upon request. Future conditions were analyzed for 
a projected 2025 Opening Year and a 2035 Build Year. These future conditions represent a 13-year 
planning horizon from the baseline existing conditions (2012) to opening year (year 2025) and a 23-year 
planning horizon from existing (2012) to the build, or design, year (year 2035). Future conditions in the 
2025 Opening Year and 2035 Build Year were analyzed for the following alternatives: 


No Build Alternative, 

Alternative | - Transportation Improvements Only, 

Alternative 2 - Joint/Private Development Minimum Build, and 
Alternative 3 - Joint/Private Development Maximum Build. 


6.1. Introduction 


MassDOT conducted multiple alternatives analyses for the SSX project. Alternatives were evaluated and 
ranked according to the SSX project’s purpose and need, performance objectives, and transportation- 
related goals. As applicable, alternatives were analyzed with respect to environmental considerations. 


Terminal expansion alternatives consist of track configuration alternatives. Track configuration 
alternatives focus on various layouts at the South Station terminal area, within the footprint of existing 
Tower | Interlocking and the terminal approach. Track configuration alternatives would occupy the same 
general area and would not differ relative to environmental considerations. Therefore, the environmental 
impact evaluations presented in Section 6 address two sets of alternatives for the SSX project: 


e Joint/private development alternatives at the South Station site; and 
e Layover facility site alternatives. 


'0 Massachusetts Department of Transportation. 20/1 Top Crash Locations Report. September 2013. 
https://www.massdot.state.ma.us/Portals/8/docs/traffic/CrashData/11TopCrashLocationsRpt.pdf. 
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6.2. No Build Alternative 


The 2025 and 2035 No Build Alternative represents a future baseline condition against which the Build 
Alternatives were compared. In the No Build Alternative, the South Station site would continue to be 
occupied by the South Station Rail Terminal, South Station Bus Terminal and the USPS General Mail 
Facility/South Postal Annex. Dorchester Avenue would continue as a privately-owned, predominantly 
privately-used way, and there would be no public access to the waterway at the South Station site. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR_ project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces 
located above the bus terminal. 


For the transportation systems assessment, the No Build Alternative accounts for: 


e Developments in the area that will be constructed before the design year and thus will be 
generating traffic demand that must be added to the roadway network; 

e General background growth associated with overall population and employment trends in the 
study area and surrounding region; 

e Infrastructure improvements that will be constructed before the design year to include roadway 
upgrades and transit system enhancements; and 

e Additional transit system ridership and the resulting street-level pedestrian demands that are a 
result of the area developments, infrastructure improvements, population/employment growth, 
and transit system enhancements. 


6.2.1. No Build Alternative — South Station Assumptions 


Coordination with the City of Boston and CTPS helped establish growth projections and identify 
area-wide developments that are underway, approved, or under BRA review. Land use assumptions for 
the South Station area were approved by the BRA and CTPS for the Boston region, and include a number 
of development projects that were assumed to occur before the 2035 Build Year as summarized in Table 
24 — South Station Area Background Development Projects. 


As an initial step, for the projects listed in Table 24, traffic volumes were taken directly from the relevant 
environmental documents or projected in cases where traffic impact assessments were not conducted. As 
a second step, an annualized growth rate was applied to the 2012 Existing Condition peak hour traffic 
volumes to account for future traffic growth in the Study Area that might occur in addition to the 
project-specific growth. This annualized growth rate accounts for increases in population, jobs, and area 
development projects that cannot be specifically defined at this time. A background growth rate of 0.5% 
per year was used, which is typically required in the city of Boston for traffic forecasts and is consistent 
with other area traffic analyses and CTPS projections for the area. 
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Table 24—South Station Area Background Development Projects 


Project 
Millennium Tower and 
Burnham Building 


Land-Use 
Mixed-Use (Residential, Office, Retail, Health 
Club/Spa, Restaurant, Parking) 


Size 


1,185,000 SF 


Millennium Place 


Mixed-Use (Residential, Retail, Parking) 


265 Residential Units 
12,000 SF Retail 


Parcel P-7a Mixed-Use (Residential, Retail) 100,885 SF 
45 Stuart Street Residential 390,000 SF 
Kensington Place Mixed-Use (Residential, Retail/Office) 407,000 SF 
120 Kingston Street Residential 332,370 SF 
Hong Lok House : é 

eee Residential 62,218 SF 
Oxford imeem Atordables ll gesidential 56,400 SF 
Housing Project 

Fan Pier - Vertex Office 1 Million SF 
381 Congress Street Residential 43,700 SF 


100 Acres Project (remaining 
build-out) 


Mixed-Use (Residential, Office, 
Retail/Entertainment, Cultural/Education, 
Hotel) 


5 Million SF 


One Greenway 


Mixed-Use (Residential, Retail) 


325 Residential Units 
5,500 SF Retail, 
6,000 SF Community 


South Station Air Rights 


Mixed-Use (Office, Hotel, R&D) 


1.8 Million SF 


InkBlock Mixed-Use (Residential, Retail) 548,900 SF 
275 Albany Street Mixed-Use (Residential, Hotel, Retail) Oe 
: : (Excluding Parking) 


Seaport Square 


Mixed-Use (Residential, Office, 
Retail/Entertainment, Cultural/Education, 
Hotel) 


6.5 Million SF 


Mixed-Use (Residential, Office, Hotel, Retail, 


Fan Pier Gaal education 3.3 Million SF 
° Mixed-Use (Residential, Hotel, Office, sg 
Pier 4 Retail/Restaurant) 1.0 Million SF 
368 Congress Street Hotel, Retail LeU ocr 
acne eds aoe 6,000 SF Retail 
316-322 Summer Street Office, Retail/Restaurant 140,000 SF 


399 Congress Street 


Residential, Retail, Extended Stay Hotel 


360 Residential Units, 
1,700 SF Retail, 28 Rooms 


Congress Street Hotel Hotel, residential, and ground floor retail 372,000 SF 
49-63 Melcher Street Office and ground floor retail 221,500 SF 
319 A Street Rear Residential 268,500 SF 

; : ; 5,000 SF Retail, 
Eleven West Broadway Residential and retail CAR eG ecole: 
One Channel Center Office, Parking, Park 901,430 SF 
Convention Center Phase 2 Hotel with ground floor retail 337,300 SF 
Seaport Square — Parcel A Hotel 81,600 SF 


22-26 West Broadway 


Mixed-Use (Residential, Retail) 


31 Residential Units, 
3,834 SF Retail 


Source: Boston Redevelopment Authority as of October 2012 


To estimate the increase in transit system ridership to the year 2035, travel demand forecasts were 
provided by CTPS which account for proposed transit projects consistent with the currently adopted Long 
Range Transportation Plan (RTP). All of the adopted transit projects from the 2035 RTP were included in 
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the SSX project. Unless otherwise noted, any potential transportation projects not included in the 
currently adopted RTP are not accounted for in the travel demand forecasts. 


Appendix 9 - Ridership Forecasting Technical Report provides details on the resulting transit system 
ridership increases. Attachment E includes CTPS’s travel demand modeling methodology and 
assumptions. 


Table 25 summarizes the transit ridership increases at South Station that would occur in the 
2025 Opening Year and 2035 Build Year scenarios for the No Build Alternative compared to Existing 
Conditions. Projected ridership growth between Existing Conditions and the No Build Alternative is a 
result of forecasted growth in population, households, and employment, as well as changes in land use 
and transit services. 


Table 25—South Station Weekday Daily Combined Boardings and Alightings — No Build 
Alternative 


Amtrak and : Intercity/ 
Commuter Red Silver Local y 
Amtrak Commuter A ‘ Commuter 
Rail j - Line Line Bus 
Rail Total Bus 


Existing 4,100 42,000 46,000 | 54,000 | 12,700 | 2,900 12,200 | 128,000 
Conditions 
Pe atin | | ee 53,000 58,000 | 68,000 | 22,800 | 3,600 12,700 | 165,000 
Alternative 
ee NePUe I $3300 56,000 61,000 | 72,000 | 25,600 | 3,800 12,800 | 175,000 
Alternative 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


In the No Build Alternative, increased frequencies on the Fairmount Line would contribute to the 
projected growth in commuter rail ridership at South Station. The proposed Silver Line Gateway 
project,'' combined with projected land use changes along the various Silver Line corridors, would result 
in substantial increases to Silver Line ridership at South Station between Existing Conditions and the 
No Build Alternative. 


Total weekday daily ridership at South Station in the 2025 No Build Alternative is forecasted to be 
165,000 combined boardings and alightings, a 29% increase over 2012 Existing Conditions. The 
forecasted ridership level in the 2035 No Build Alternative is 175,000 combined boardings and alightings, 
a 37% increase over 2012 Existing Conditions. 


6.2.2. No Build Alternative — Layover Facility Assumptions 
Widett Circle 


In the No Build Alternative, it is anticipated the existing parcels would continue in private ownership, and 
the site would continue to be used for industrial/heavy industrial land uses. In October 2013, Celtic 
Recycling, LLC received approval from the Massachusetts EEA to renovate and convert existing facilities 
at the Cold Storage site, located at 100 Widett Circle, into a material recycling facility. 


"| The proposed Silver Line Gateway project will extend Silver Line BRT service from the Seaport District to Chelsea via East Boston. From 
South Station, the proposed Silver Line Gateway route will follow the existing Silver Line route into the Seaport District, connect to the Blue 
Line and East Boston neighborhoods at Airport Station, and then continue into Chelsea where the route will travel in a new dedicated busway 
serving four new stations at Eastern Avenue, Box District, Downtown Chelsea, and Mystic Mall. 
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Beacon Park Yard 


In the No Build Alternative, the Beacon Park Yard site would remain largely the same as today, with the 
exception of highway reconfiguration of the Massachusetts Turnpike to the north of the site and MBTA 
Worcester Line track improvements to the south of the site. 


Readville-Yard 2 


In the No Build Alternative, MassDOT would continue to use Readville-Yard 2 as its maintenance repair 
facility and largest layover yard for its south side service. It is anticipated that MassDOT would continue 
to utilize this facility for layover for 10 eight-car trainsets to support South Station operations. 


6.2.3. South Station Intersection Capacity Analysis — 2025 No Build Alternative 


Intersection capacity analyses were conducted using Synchro 6 software as required by BTD. This 
analysis is based on the HCM methodologies. Tables 26 and 27 summarize the intersection capacity 
analyses for the morning and evening peak hours in the 2025 No Build Alternative. The tables provide 
detailed level of service ratings, volume to capacity ratios, delay, and queue lengths for each intersection 
lane group. Detailed traffic networks are available upon request from MassDOT. 
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Table 26—Signalized Intersection Capacity Analysis — 2025 No Build Alternative 


Signalized Morning Peak Hour Evening Peak Hour 
Intersection LU SY a b c +» C4 
V/C Delay LOS 95% Q V/C Delay LOS 
Congress Street |Dorchester Avenue — NB Left/Right 0.42 18.7 B m85 0.78 60.1 E 
at Dorchester Congress Street — EB Thru/Right 0.64 243 C m158 0.55 13.1 B 
Avenue Congress Street — WB Left >1.0 >80.0 F m#167 0.42 12.1 B 
Congress Street —- WB Thru 0.47 29.0 C m163 0.34 8.5 A 
Overall Intersection 0.79 32.9 C - 0.62 21.1 C - 
Summer Street {Summer Street — EB Left/Thru/Right 0.83 292 ane m384 >1.0 39) E mi#379 
at Dorchester Summer Street — WB Left/Thru/Right 0.57 18.0 B 195 0.78 32.8 C 266 
Avenue Dorchester Avenue — NB Left/Thru/Right 0.48 441 D 73 0.28 25.6 Cc 62 
Dorchester Avenue — SB Left/Thru >1.0 >80.0 F m#429 >1.0 >80.0 B #484 
Dorchester Avenue — SB Right 0.57 67.6 E ml02 0.26 95 A 47 
Overall Intersection >1.0 USI - >1.0 61.1 E - 
Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#512 0.98 35.1 D m#437 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #521 >1.0 >80.0 F #683 
Boulevard Seaport Boulevard — WB Bear Right/ Right 1.00 >80.0 F #347 >1.0 >80.0 F #483 
Seaport Boulevard — WB Right >1.0 >80.0 F #377 >1.0 >80.0 F #500 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#602 >1.0 >80.0 F m#725 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#500 >1.0 >80.0 F m#885 
Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
Atlantic Avenue {Atlantic Avenue — NB Thru/Right >1.0 Bo CC m97 >1.0 >80.0 F m#317 
at Congress Street |Congress Street — EB Left 0.83 419 D m#189 0.65 427 D m190 
Congress Street — EB Thru 0.40 69 A m84 0.43 10.5 B m308 
Congress Street — WB Right 0.88 43.3 D #263 0.89 46.6 D #266 
Overall Intersection 0.92 29 See - 0.90 51.5 D - 
Purchase Street |Congress Street - EB Thru 0.48 25.1 C 180 0.82 36.8 D 342 
at Congress Street |Congress Street - EB Bear Right 0.51 28.1 CC 199 >1.0 >80.0 F #817 
Congress Street — EB Right 0.11 212 C 40 0.24 24.9 Cc 73 
Purchase Street — SB Left 0.78 37.33. D m354 0.54 5.8 A m0 
Purchase Street — SB Bear Left/Thru 0.89 35.0 D m431 >1.0 63.7 E m395 
Overall Intersection 0.71 32.2 C - >1.0 75.9 E - 
Atlantic Avenue |Summer Street — EB Left/Thru 0.78 Sill = 162 0.88 42.1 D 173 
at Summer Street }|Summer Street - WB Thru >1.0 >80.0 F #400 0.87 Well E m#218 
Summer Street — WB Right 0.56 68.6 E m#139 0.49 >80.0 P ml47 
Atlantic Avenue — NB Left >1.0 >80.0 F m#409 0.63 23.4 Cc m112 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F #598 >1.0 51.3 D m#415 
Atlantic Avenue — NB Right 0.45 29 ane’ m33 0.35 27.6 C m40 
Overall Intersection >1.0 >80.0 F - 0.95 540 D - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.66 2.1 #A m27 0.63 2D A m31 
Summer Street Summer Street — EB Thru 0.47 441 D 106 0.52 40.6 D 165 
Summer Street — EB Right 0.05 35.3 D 30 0.33 36.7 D 104 
Summer Street — WB Left >1.0 >80.0 F m94 0.80 52.6 D m#180 
Summer Street — WB Left/Thru >1.0 >80.0 F m102 0.82 46.1 D m#185 
Overall Intersection 0.73 48.0 D - 0.64 19.3 B - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95th percentile queue is metered by upstream signal 
dl one of the approach lanes operates as a default left-turn lane 
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Signalized 


, Lane Group 
Intersection 


Essex Street — EB Left 
Atlantic Avenue — NB Left/Thru 
Overall Intersection 
Essex Street — EB Left/Bear Left/Thru 
Essex Street — EB Bear Right/Right 
Lincoln Street — NB Thru//Bear Right/Right 
Surface Road — SB Left/Thru/Right 

Overall Intersection 


Atlantic Avenue — NB Left/Thru 
at Beach Street Overall Intersection 


12. Atlantic Avenue |Kneeland Street — EB Left 

at Kneeland Street |Kneeland Street — EB Left/Thru 
MBTA Access Drive — WB Thru/Right 
Frontage Road — NB Left 
Frontage Road — NB Thru/Right 
1-90 Off-Ramp— NB Left 
1-90 Off-Ramp — NB Left/Thru 
Overall Intersection 
Kneeland Street — EB Left/Thru/Right 
Kneeland Street — WB Left/Thru/Right 
Lincoln Street — NB Left 
Lincoln Street — NB Left/Thru/Right 
Overall Intersection 
14. Surface Road Kneeland Street — EB Thru 

at Kneeland Street |Kneeland Street — EB Right 
Kneeland Street — WB Left 
Kneeland Street —- WB Thru 
Surface Road — SB Left/Thru/Right 
Overall Intersection 
South Station Connector — EB 
Left/Thru/Right 
South Station Connector — WB 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 
Lincoln Street — SB Left/Thru/Right 


Atlantic Avenue 
at Essex Street 


Surface Road 
at Essex Street / 
Lincoln Street 


11. Atlantic Avenue 


13. Kneeland Street 
at Lincoln Street 


15. Lincoln Street at 
South Station 
Connector 


Overall Intersection 


16. Surface Road at |South Station Connector — WB Left 
South Station Surface Ramp— SB Left/Thru 


Connector Overall Intersection 


v/C? 


0.77 
0.82 
0.80 
0.71 
0.68 
0.81 
0.94 
0.82 
0.68 
0.68 
0.90 
0.93 
0.01 
0.93 
>1.0 
0.32 
>1.0 
1.00 
0.63 
0.79 
0.87 
0.88 
0.81 
0.44 
0.13 
0.17 
0.36 
0.91 
0.52 
0.45 


0.32 


0.56 
0.04 
0.54 
0.45 
0.23 
0.25 


Table 26 (Continued)—Signalized Intersection Capacity Analysis — 2025 No Build Alternative 


Morning Peak Hour Evening Peak Hour 

Delay” LOS 95% Q*| VW/C Delay LOS 95% Q 
43.1 D 213 0.50 294 C 151 
182 B 285 0.86 24.5, Cc #299 
24.8  C - 0.71 26.0 C - 
37.0 D 234 >1.0 >80.0 F #662 
415 D 234 >1.0 >80.0 F #738 
33) 1D) 276 >1.0 >80.0 F #462 
33:45 3G m#288 0.90 AS (C #355 
36.0 D - >1.0  >80.0 F - 
3.2 A m43 0.42 58 A més 1 
3.2 A - 0.42 5.8 A - 
544 D m#274 0.82 412 D 218 
59 AE, m#316 0.75 33.7 CC 208 
Si ID 0 0.04 3) ID) 5 
49.6 D #596 >1.0 >80.0 F #476 
>80.0 F #962 0.54 Silke 1€ 190 
125 B 145 0.55 169 B 250 
>80.0 F #389 >1.0 >80.0 F #436 
>80.0  F - 0.89 67.9 E - 
135 B m34 0.53 198 B m242 
54.2 D m221 0.61 504 D m183 
42.1 D #519 >1.0 >80.0 F m#430 
34.3 C #460 0.70 34.9 C m87 
37.8 D - 0.75 55.5 E - 
DC 150 0.49 264 C #252 
ae 47 0.26 23S 80 
90 A m40 0.45 11.9 B ml116 
O33 aX m220 0.36 96 A ml195 
70.1 —£E m#216 >1.0 >80.0 F m#463 
3 1D - 0.76  >80.0 F - 
504 D 95 0.19 69.5 E 67 
38.9 D 59 1.00 72.8 E #275 
5.6 A 174 0.39 84 A 126 
5.9 A m7 0.12 10.7. B 60 
14.1 B - 0.57 38.3 D - 
413 D 58 0.75 60.6 E ml115 
09 A ml4 0.45 44 A m168 
Ue I - 0.51 15.8  B - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95th percentile queue is metered by upstream signal 
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Table 26 (Continued)—Signalized Intersection Capacity Analysis — 2025 No Build Alternative 
Morning Peak Hour 


Signalized 
Intersection 


Evening Peak Hour 
v/C2_ Delay> ~ LOS* 95% Q*| V/C Delay LOS 95% Q 


Lane Group 


18. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#587 0.96 61.6 E m#224 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.17 125 B m59 0.08 15.2 B m35 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #229 >1.0 >80.0 F #365 
Traveler Street | |Dorchester Avenue — SB Right 0.14 29.3 C 39 0.29 28.5 C 73 

Traveler Street — EB Left 0.97 >80.0 F #217 0.35 25.9 C #112 
Traveler Street - EB Thru 0.61 25.22 C #342 0.83 40.4 D #487 
Traveler Street — EB Right 0.17 20.2 C 45 0.42 20.1 C 50 
West Broadway — WB Left 0.32 217 --€ #86 0.67 52.1 D #136 
West Broadway — WB Thru/Right 0.88 423 D #413 0.56 28.8 C #271 
oe Overall Intersection >1.0 >80.0 F - >1.0 58.8 E - 

19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #306 0.62 35.8 D 179 

at West 4th Street |}West 4th Street — EB Right 0.06 242 ae’ aS 0.11 240 C 40 
West 4th Street — WB Left/Thru/Right 0.90 53.9 D #361 0.99 69.8 E #411 
Dorchester Avenue — NB Left >1.0 >80.0 F #686 0.92 44.8 D #204 
Dorchester Avenue — NB Thru 0.40 79 A 127 0.22 69 A 65 
Dorchester Avenue — NB Right 0.00 5.3 iN D} 0.00 / A 2; 
Dorchester Avenue — SB Left/Thru 0.28 16.1 B m54 0.70 22.4 C m194 
Dorchester Avenue — SB Right 0.20 Pgs, XC m30 0.21 Alek AS m58 
ae Overall Intersection >1.0 Sov 18 - 0.94 33.1 C - 

20. Purchase Street |I-93 Off-Ramp — SB Left 0.99 36.9 D #1062 0.78 214 C 504 
at I-93 Off-Ramp, |I-93 Off-Ramp — SB Thru/Right 0.97 620 E #571 0.62 32.8 C 246 
/ Seaport Seaport Boulevard — WB Left >1.0 69.1 E ml49 0.36 27.3 C m70 
Boulevard Seaport Boulevard — WB Left/Thru >1.0 >80.0 F ml65 0.37 27.3 C m76 

Purchase Street — SB Thru/Right 0.74 32.0 C 276 >1.0 >80.0 F #583 
= Overall Intersection >1.0 46.7 D - 0.79  >80.0 F - 

21. Congress Street |Congress Street — EB Left/Thru 0.89 43.7 D #207 >1.0 >80.0 F m#330 
at A Street / Congress Street — EB Right 0.20 DS XC 79 0.25 194 B m50 
Thompson Place |Congress Street — WB Left >1.0 >80.0 F #718 0.74 32.6 C 353 

Congress Street — WB Thru/Right 0.41 82 A 176 0.34 68 A 134 
A Street — NB Left/Thru >1.0 >80.0 F #350 >1.0 >80.0 F #402 
A Street — NB Right 0.10 142 B 26 0.31 16.7 B 50 
Thompson Place — SB Left/Thru/Right 0.34 43.6 D 65 0.51 48.1 D 106 
Overall Intersection 1.00 >80.0 F - 0.94 778 E - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal 


Table 27—Unsignalized Intersection Capacity Analysis — 2025 No Build Alternative 
Unsignalized 


Intersection 
10. Atlantic Avenue at East Street 


Morning Peak Hour Evening Peak Hour 
v/C? Delay? LOS‘ v/C? Delay” LOS* 


0.10 12.8 B 


0.98 >50.0 F 
0.11 0.0 A 
0.02 1.0 A 


Lane Group 


17. Dorchester Avenue at 
West 2nd Street 


West 2nd Street - WB 
Dorchester Avenue - NB 


Dorchester Avenue - SB 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 
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The study area experiences high levels of vehicle, pedestrian, and bicycle activity during the morning and 
evening peak hours coinciding with commuter traffic. Varying factors such as curbside loading and 
stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic operations 
on a day-to-day basis. 


In 2025 No Build conditions, all unsignalized intersections in the study area operate at an overall LOS C 
or better during the morning, and evening peak hours, except for the westbound approach at the 
intersection of Dorchester Avenue and West 2nd Street which operates at an LOS F. The following 
signalized intersections operate at an overall LOS E or worse during the morning and evening peak hours: 


Summer Street at Dorchester Avenue (AM and PM peak hours) - This intersection operates 
at an overall LOS E during both the morming and evening peak hours. Dorchester Avenue 
southbound would experience the highest delay due to a heavy southbound permitted left-turn on 
to Summer Street. The amount of green time allocated to the Dorchester Avenue approaches 
does not allow for vehicle queues to clear. During the evening peak hour, Summer Street 
eastbound would experience higher delays due to heavy permitted left-turn traffic onto 
Dorchester Avenue. 


Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection operates 
at an overall LOS F during both the morning and evening peak hours. Congested conditions on I- 
93 during the peak hours result in delays on the I-93 on-ramp which impact the intersection 
operations. On the westbound Seaport Boulevard approach, unclear traffic regulations result in 
vehicles making illegal turns and/or cutting off other vehicles when they realize the error. 
Pedestrians have an exclusive pedestrian phase, but typically chose to cross concurrently with 
Atlantic Avenue traffic which increases traffic delays. 


Purchase Street at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morming peak hour and an overall LOS E during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach, drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


Atlantic Avenue at Summer Street (AM peak hour) — This intersection operates at an overall 
LOS F during the morning peak hour and an overall LOS D during the evening peak hour. During 
the peak hours, Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach would carry higher traffic 
demands from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pick-ups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hours, commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


Surface Road at Essex Street and Lincoln Street (AM and PM peak hours) — This 
intersection operates at an overall LOS D during the morning peak hour and an overall LOS F 
during the evening peak hour. During the moming and evening peak hours heavy southbound 
traffic amounts to high delays. Vehicles heading eastbound from Essex Street onto I-93 
Northbound experience high delays due the amount of green time allocated to the movement. 


Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
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hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Kneeland Street at Lincoln Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
Lincoln Street northbound left volume is high and would experience spillback due to long queues 
on the Kneeland Street westbound approach at the intersection of Surface Road and Kneeland 
Street. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS F during the evening peak hour when 
traffic getting on I-93/I-90 are highest. High southbound traffic causes high delays leading to an 
intersection LOS F. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection operates 
at an overall LOS F in the morning peak hour and an overall LOS E in the evening peak hour. 
Dorchester Avenue is allotted the majority of the cycle length which would result in higher delays 
on West Broadway and Traveler Street. The West Broadway and Traveler Street left-turns are not 
protected and must yield to on-coming traffic which causes few left turns to process during each 
cycle. The exclusive pedestrian phase, activated on a button push, is regularly called during the 
peak hours adding to the overall intersection delay for vehicles. 


e Dorchester Avenue at West 4th Street (AM peak hour) — This intersection operates at an 
overall LOS E in the morning peak hour and overall LOS C in the evening peak hour. Dorchester 
Avenue is allocated the majority of the cycle length which would result in higher delays on West 
4th Street. Both West 4th Street approaches provide a shared left-turn/through lane without any 
allotted time for protected lefts which causes additional backups on West 4th Street. 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (PM peak hour) — This 
intersection operates at an overall LOS D during the morning peak hour and an overall LOS F 
during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
operates at an overall LOS F during the morning peak hour and an LOS E during the evening 
peak hour. During the morning peak hour heavy westbound traffic turning left onto A Street 
causes the high delay resulting in an overall LOS F. During the evening peak hour, traffic turning 
left from A Street onto Congress Street experience high delays due to a short green time where 
only a few cars can pass through the intersection. 


6.2.4. | South Station Intersection Capacity Analysis — 2035 No Build Alternative 


Tables 28 and 29 summarize the intersection capacity analyses for the morning and evening peak hours in 
the 2035 No Build Alternative. Detailed traffic networks are available upon request from MassDOT. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 59 


Traffic Analysis Technical Report 


Table 28—Signalized Intersection Capacity Analysis — 2035 No Build Alternative 


Signalized | Morning Peak Hour Evening Peak Hour 
2 Lane Group ma 
Intersection _v/iC? Delay” LOS* 95%Q*  V/C_ Delay LOS  95%Q 
1. Congress Street |Dorchester Avenue — NB Left/Right 0.44 198 B m92 0.81 59.8 E m238 
at Dorchester Congress Street — EB Thru/Right 0.67 24.7 C ml65 0.58 13.3 B m321 
Avenue Congress Street — WB Left >1.0 >80.0 F m#182 0.48 13.6 B m26 
Congress Street - WB Thru 0.49 292) m168 0.35 8.5 A m68 
= Overall Intersection 0.89 38.8 D - 0.65 21.1 C - 
2. Summer Street {Summer Street —- EB Left/Thru/Right 0.89 3215 C m407 >1.0 >80.0 F m#397 
at Dorchester Summer Street — WB Left/Thru/Right 0.61 18.7 B 210 0.83 36.0 D 287 
Avenue 
Dorchester Avenue — NB Left/Thru/Right 0.58 51.0 D 82 0.32 26.8 C 68 
Dorchester Avenue — SB Left/Thru >1.0 >80.0 F m#440 >1.0 >80.0 F #519 
Dorchester Avenue — SB Right 0.62 68.3 E m102 0.29 98 A 49 
|_| Overall Intersection >1.0 >80.0 F - >1.0 VAS E - 
3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#514 >1.0 45.7 D m#456 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #552 >1.0 >80.0 F #748 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #362 >1.0 >80.0 F #506 
Seaport Boulevard — WB Right >1.0 >80.0 F #403 >1.0 >80.0 F #522 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#602 >1.0 >80.0 F m#750 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#533 >1.0 >80.0 F m#915 
a Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
4. Atlantic Avenue {Atlantic Avenue — NB Thru/Right >1.0 Sj ID) m98 >1.0 >80.0 F m#317 
at Congress Street |Congress Street — EB Left 0.86 43.6 D m#193 0.68 43.2 D m194 
Congress Street — EB Thru 0.42 6.7 A m85 0.45 10.8 B m321 
Congress Street — WB Right 0.92 48.2 D #281 0.92 51.2 D #286 
beau Overall Intersection 0.96 38.9 D - 0.94 60.0 E - 
5. Purchase Street |Congress Street - EB Thru 0.50 25:5. 188 0.86 39.3 D #387 
at Congress Street Congress Street — EB Bear Right 0.53 28.8 C 211 >1.0 >80.0 F #867 
Congress Street — EB Right 0.12 213 C 41 0.27 25.4 Cc 83 
Purchase Street — SB Left 0.85 38.7. D m36 0.53 6.5 A m0 
Purchase Street — SB Bear Left/Thru 0.94 37.55 D m#445 >1.0 >80.0 F m402 
—_ Overall Intersection 0.75 33.7 C - >1.0  >80.0 F - 
6. Atlantic Avenue |Summer Street — EB Left/Thru 0.83 338) 172 0.92 46.7 D #195 
at Summer Street }Summer Street — WB Thru >1.0 >80.0 F m#418 0.91 76.0 E m#222 
Summer Street — WB Right 0.61 694 E m#158 0.55  >80.0 F ml45 
Atlantic Avenue — NB Left >1.0 >80.0 F m#410 0.67 25.6 Cc m116 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F m#630 >1.0 69.4 E mi#424 
Atlantic Avenue — NB Right 0.47 302 € m28 0.37 28.7 C m38 
pee Overall Intersection >1.0 >80.0 F - 1.00 60.9 E - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.69 2.3 A m27 0.66 2.6 A m32 
Summer Street /Summer Street — EB Thru 0.48 44.7 D 110 0.53 41.2 D 170 
Summer Street — EB Right 0.05 353 D 30 0.38 37.7 D 115 
Summer Street — WB Left >1.0 >80.0 F m94 0.84 54.7 D m#184 
Summer Street — WB Left/Thru >1.0 >80.0 F m103 0.86 47.6 D m#189 
Overall Intersection 0.76 57.1 E - 0.67 20.0 B - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95" percentile queue is metered by upstream signal 
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Table 28 (Continued)—Signalized Intersection Capacity Analysis — 2035 No Build Alternative 
Morning Peak Hour Evening Peak Hour 
V/C? Delay” LOSS 95% Q*) VW/C Delay LOS 95% Q 


Signalized 
Intersection 


Lane Group 


Atlantic Avenue Essex Street — EB Left 0.81 454 D #226 0.53 29.9 C 160 
at Essex Street Atlantic Avenue — NB Left/Thru 0.86 194 B 0.90 27.7 C #332 
Overall Intersection 0.84 26.3 C 0.74 28.4 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.75 384 D >1.0 >80.0 F #696 
at Essex Street / |Essex Street — EB Bear Right/Right 0.58 STA! ID) >1.0 >80.0 F #776 
Lincoln Street Lincoln Street — NB Thru//Bear Right/Right 0.85 39.2 D >1.0 >80.0 F #491 
Surface Road — SB Left/Thru/Right 0.98 38.5 D m#331 0.94 29.3 iC #428 
Overall Intersection 0.86 38.6 D - >1.0  >80.0 FE 
11. Atlantic Avenue 0.71 32 A m43| 0.44 5.9 A 
at Beach Street Overall Intersection 0.71 3.2 A - 0.44 5.9 A 
12. Atlantic Avenue |Kneeland Street — EB Left 0.90 53.8 D m#285 0.85 44.6 D 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.94 Sie 1B, m#327 0.77 35.6 D 
MBTA Access Drive — WB Thru/Right 0.01 Si ID) 0 0.04 37.9 D 
Frontage Road — NB Left 0.99 65.252 #633 >1.0 >80.0 F 
Frontage Road — NB Thru/Right >1.0 >80.0 F #1023 0.57 32.8 C 
I-90 Off-Ramp— NB Left 0.34 13.1 B 153 0.58 17.7 B 
1-90 Off-Ramp — NB Left/Thru >1.0 >80.0 F #409 >1.0 >80.0 F 
Overall Intersection >1.0 >80.0 F - 0.93 77.8 E 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.65 13.9 B m35 0.56 20.3 C 
at Lincoln Street |Kneeland Street — WB Left/Thru/Right 0.83 55.1 E m223 0.65 50.5 D 
Lincoln Street — NB Left 0.91 48.1 D #550 >1.0 >80.0 F 
Lincoln Street — NB Left/Thru/Right 0.92 39.1 D #492 0.73 36.0 D 
Overall Intersection 0.85 406 D - 0.78 59.4 E 
14. Surface Road Kneeland Street — EB Thru 0.46 2A 157 0.52 2753) Cc 
at Kneeland Street |Kneeland Street — EB Right 0.14 AB) 49 0.28 244 C 
Kneeland Street - WB Left 0.17 89 A m39 0.48 22 B 
Kneeland Street - WB Thru 0.37 96 A m220 0.38 9.5 A 
Surface Road — SB Left/Thru/Right 0.53 >80.0 F m#217 >1.0 >80.0 F 
Overall Intersection 0.54 SOs - 0.80 >80.0 F 
15. Lincoln Street at |South Station Connector — EB 0.46 50.4 D 96 0.20 72.9 E 
South Station Left/Thru/Right 
Connector South Station Connector —- WB 0.33 39.1 D 61 >1.0 79.5 E #283 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.58 5.9 A 189 0.41 8.6 A 134 
Lincoln Street — SB Left/Thru/Right 0.05 5.9 A m7 0.13 10.3 B 60 
Overall Intersection 0.56 14.1 B - 0.59 40.5 D - 
16. Surface Road at |South Station Connector — WB Left 0.45 AM) ID) 58 0.76 60.1 E m115 
South Station Surface Ramp- SB Left/Thru 0.24 09 A ml4 0.47 49 A m178 
Connector Overall Intersection 0.26 71 =A - 0.53 15.9 B - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Signalized 
Intersection 
18. Dorchester 
Avenue at West 


Lane Group 


Dorchester Avenue — NB Left 
Dorchester Avenue — NB Thru/Right 
Dorchester Avenue — SB Left/Thru 
Dorchester Avenue — SB Right 
Traveler Street — EB Left 

Traveler Street — EB Thru 

Traveler Street — EB Right 

West Broadway — WB Left 

West Broadway — WB Thru/Right 
Overall Intersection 
West 4th Street — EB Left/Thru 

West 4th Street — EB Right 

West 4th Street — WB Left/Thru/Right 
Dorchester Avenue — NB Left 
Dorchester Avenue — NB Thru 
Dorchester Avenue — NB Right 
Dorchester Avenue — SB Left/Thru 
Dorchester Avenue — SB Right 
Overall Intersection 

1-93 Off-Ramp — SB Left 

1-93 Off-Ramp — SB Thru/Right 
Seaport Boulevard — WB Left 

Seaport Boulevard — WB Left/Thru 
Purchase Street — SB Thru/Right 
Overall Intersection 

Congress Street — EB Left/Thru 
Congress Street — EB Right 

Congress Street — WB Left 

Congress Street - WB Thru/Right 

A Street — NB Left/Thru 

A Street — NB Right 

Thompson Place — SB Left/Thru/Right 
Overall Intersection 


Broadway / 


Traveler Street 


19. Dorchester Ave 
at West 4th Street 


20. Purchase Street 
at I-93 Off-Ramp, 
/ Seaport 
Boulevard 


21. Congress Street 
at A Street / 
Thompson Place 


v/C? 


>1.0 
0.18 
>1.0 
0.15 
>1.0 
0.67 
0.18 
0.39 
0.97 
>1.0 
>1.0 
0.06 
0.94 
>1.0 
0.42 
0.00 
0.30 
0.23 
>1.0 
>1.0 
>1.0 
>1.0 
>1.0 
0.78 
>1.0 
0.93 
0.21 
>1.0 
0.43 
>1.0 
0.10 
0.35 
>1.0 


Table 28 (Continued)—Signalized Intersection Capacity Analysis — 2035 No Build Alternative 


Morning Peak Hour Evening Peak Hour 

Delayy LOS* 95% Q4) VW/C Delay LOS 95% Q 
>80.0 F m#633 >1.0 >80.0 F m#276 
124 B m58 0.08 15.1 B m35 
>80.0 F #237 >1.0 >80.0 F #386 
294 C 40 0.30 28.7 C 75 
>80.0 F #240 0.38 26.9 C #124 
28.3, C #396 0.87 44.0 D #515 
20.2. C 46 0.44 20.3 C 51 
293 - ~@ #105 0.81 75.8 E #144 
59.55 E #469 0.59 29.6 C #290 
>80.0  F - >1.0 67.7 E - 
>80.0 F #332 0.68 38.6 D 191 
242 WS 0.11 24.1 C 41 
61.8 —E #390 >1.0 >80.0 IF #435 
>80.0 F #735 1.00 65.1 E #237 
81 A 136 0.23 69 A 68 
Bis) AN 2 0.00 Sy AN 2 
16.2 B m54 0.73 23.1 Cc m206 
Ads € m34 0.24 20.3 C m65 
69.1  E - >1.0 38.0 D - 
476 D #1129 0.80 22.8 C 538 
72.22 E #603 0.65 33.6 C 257 
>80.0 F m153 0.38 21 C m66 
>80.0 F ml168 0.38 27.5 C m71 
33.1 C 292 >1.0 >80.0 F #620 
56.4 E - 0.82 >80.0 F - 
492 D #222 >1.0 >80.0 IF m#346 
29 C 82 0.26 18.6 B m48 
>80.0 F #752 0.77 33.8 C #377 
84 A 187 0.35 69 A 140 
>80.0 F #362 >1.0 >80.0 IF #416 
143 B 26 0.32 16.8 B 50 
43.8 D 66 0.53 48.8 D 109 
>80.0 F - 0.97 >80.0 i - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 


m Volume for 95" percentile queue is metered by upstream signal 
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Table 29—Unsignalized Intersection Capacity Analysis — 2035 No Build Alternative 
Morning Peak Hour Evening Peak Hour 
V/C? Delay» ~—-LOS* V/C? Delay” ~— LOS* 


Unsignalized 
Intersection 
10. Atlantic Avenue at 
| _East Street 
17. Dorchester Avenue at 
West 2nd Street 


Lane Group 


East Street - EB 


West 2nd Street — WB 
Dorchester Avenue - NB 


Dorchester Avenue - SB 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


The study area experiences high levels of vehicle, pedestrian, and bicycle activity during the morning and 
evening peak hours coinciding with commuter traffic. Varying factors such as curbside loading and 
stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic operations 
on a day-to-day basis. 


In 2035 No Build conditions, the following intersections operate at an overall LOS E or worse during the 
morning and evening peak hours: 


e Summer Street at Dorchester Avenue (AM and PM peak hours) — This intersection operates 
at an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
hours. Dorchester Avenue southbound would experience higher delay due to a heavy southbound 
permitted left-turn on to Summer Street. The amount of green time allocated to the Dorchester 
Avenue approaches does not allow for vehicle queues to clear. During the evening peak hour, 
Summer Street eastbound would experience higher delays due to heavy permitted left-turn traffic 
onto Dorchester Avenue. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection operates 
at an overall LOS F during both the morning and evening peak hours. Congested conditions on I- 
93 during the peak hours result in delays on the I-93 on-ramp which impact the intersection 
operations. On the Seaport Boulevard westbound approach, unclear traffic regulations result in 
vehicles making illegal turns and/or cutting off other vehicles when they realize the error. 
Pedestrians have an exclusive pedestrian phase, but typically chose to cross concurrently with 
Atlantic Avenue traffic which increases traffic delays. 


e Atlantic Avenue at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS E during the evening peak hour. Evening delays are due to high volumes heading 
northbound on Atlantic Avenue. 


e Purchase Street at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS E during the evening peak hour. Observed conditions in the evening are often worse than the 
model reports when the I-93/I-90 ramps back into the intersection and create congestion. On the 
eastbound Congress Street approach drivers use the two right lanes to merge onto the I-90/I-93 
ramp despite traffic regulations. This back-up results in added delays to the Purchase Street and 
Congress Street corridors. 


e Atlantic Avenue at Summer Street (AM and PM peak hours) — This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
hour. During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound 
and I-93 Northbound. In addition, the westbound Summer Street approach would experience 
higher traffic demands from the east. Atlantic Avenue provides for three lanes of travel, but 
during peak hours the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and 
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passenger car drop-offs and pickups on Atlantic Avenue negatively affect traffic operations when 
double or triple parked. During the peak hours, commuters that take public transit into South 
Station disperse in groups causing conflicts when they cross the street and force traffic to yield. 
Atlantic Avenue provides two left turn lanes, but is hindered by concurrent pedestrian operations 
and over 3,750 pedestrians traversing the intersection during the peak hours. 


e Purchase Street at Summer Street (AM peak hour) — This intersection operates at an overall 
LOS E during the morning peak hour and an overall LOS B during the evening peak hour. 
During the morning peak hour there is heavy volume heading westbound and due to a short 
allocated green time not all queued vehicles have time to clear the intersection. 


e Surface Road at Essex Street and Lincoln Street (AM and PM peak hours) — This 
intersection operates at an overall LOS D during the morning peak hour and an overall LOS F 
during the evening peak hour. Heavy evening traffic heading eastbound from Essex Street onto I- 
93 Northbound experience high delays due to the amount of green time allocated to the 
movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Kneeland Street at Lincoln Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
Lincoln Street northbound would experience higher evening volumes turning left onto Kneeland 
Street. Delays are caused by spillback due to long queues on the Kneeland Street westbound 
approach at the intersection of Surface Road and Kneeland Street which impact the Lincoln Street 
northbound left turning movement. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS F during the evening peak hour when 
traffic getting on I-93/I-90 are highest. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection operates 
at an overall LOS F in the morning peak hour and an overall LOS E in the evening peak hour. 
Dorchester Avenue 1s allotted the majority of the cycle length which would result in higher delays 
on West Broadway and Traveler Street. The West Broadway and Traveler Street left-turns are not 
protected and must yield to on-coming traffic which causes few left turns to process during each 
cycle. The exclusive pedestrian phase, activated on a button push, is regularly called during the 
peak hours adding to the overall intersection delay for vehicles. 


e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection operates 
at an overall LOS E in the morning peak hour and an overall LOS D in the evening peak hour. 
Dorchester Avenue is allocated the majority of the cycle length which would result in higher 
delays on West 4th Street. Both West 4th Street approaches provide a shared left-turn/through 
lane without any allotted time for protected lefts which causes additional backups on West 4th 
Street. 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (AM and PM peak hours) — This 
intersection operates at an overall LOS E during the morning peak hour and an overall LOS F 
during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
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the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
operates at an overall LOS F during both morning and evening peak hours. During the morning 
peak hour heavy westbound traffic turning left onto A Street causes high delays resulting in an 
overall LOS F. During the evening peak hour, traffic turning left from A Street onto Congress 
Street experience high delays due to a short green time where only a few cars can pass through 
the intersection. 


6.2.5. Layover Facility Intersection Capacity Analysis -— 2025 No Build 
Alternative 


Similar to the South Station site, coordination with the City of Boston and CTPS resulted in growth 
projections for the layover facility sites. Intersection capacity analyses were conducted using Synchro 6 
software as required by BTD. This analysis is based on the HCM methodologies. Tables 30 through 35 
summarize the intersection capacity analyses for the morning, midday, and evening peak hours in the 
2025 No Build Alternative. The tables provide detailed level of service ratings, volume to capacity ratios, 
delay, and queue lengths for each intersection lane group. Detailed traffic networks are available upon 
request from MassDOT. 


Operations at Widett Circle show overall intersection LOS A at both study area intersections during all 
peak hours. 


Beacon Park Yard at Cambridge Street and Lincoln Street operates at an overall intersection LOS D or 
better during all peak hours. 


The Readville-Yard 2  signalized intersection of Hyde Park Avenue/Neponset Valley Parkway/Wolcott 
Court/Wolcott Square operates at an overall LOS C or better during the morming and midday peak 
periods. The evening peak period operates at an overall LOS F. The Neponset Valley Parkway 
westbound approach and the Hyde Park Avenue southbound approach operate at LOS F during the 
evening peak hour. All other approaches operate at LOS D or better. The unsignalized intersection of 
Wolcott Court/Wolcott Street/Layover Driveway operates at LOS A throughout the day, with all 
approaches also operating at LOS A. 
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Table 30—Signalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2025 No Build Alternative 


Signalized 2025 No Build Alternative —- AM Peak 
i Approach 
Intersection v/C? Delay» LOS 95% Q4 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


DUUDUUWDOUP Ts 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 31—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2025 No Build Alternative 
Unsignalized 2025 No Build Alternative —- AM Peak 
4 Approach 
Intersection v/C? Delay LOSS 95% Q!* 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 


Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


October 2014 South Station Expansion 
Page 66 Massachusetts Department of Transportation 


Traffic Analysis Technical Report 


Table 32—Signalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2025 No Build Alternative 


Signalized 2025 No Build Alternative - Midday 
A Approach 
Intersection V/C2 Delay? ~LOS¢ 95% Qe 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


> oo 


Qoee 8a. 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 33—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2025 No Build Alternative 
Unsignalized 2025 No Build Alternative - Midday 
4 Approach 
Intersection v/C2 Delay» LOS* 95% Q!? 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 


Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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Table 34—Signalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2025 No Build Alternative 


Signalized 2025 No Build Alternative — PM Peak 
i Approach 
Intersection v/C? Delay» LOS* 95% Q4 


Beacon Park Yard 

Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 35—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2025 No Build Alternative 


Unsignalized 2025 No Build Alternative — PM Peak 
4 Approach 
Intersection v/C2 Delay» LOSS 95% Q!? 


Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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6.2.6. Layover Facility Intersection Capacity Analysis -— 2035 No Build 
Alternative 


Tables 36 through 41 summarize the intersection capacity analyses for the morning, midday, and evening 
peak hours in the 2035 No Build Alternative. Detailed traffic networks are available upon request from 
MassDOT. 


Operations at Widett Circle show overall intersection LOS A at both study area intersections during all 
peak hours. 


Beacon Park Yard at Cambridge Street and Lincoln Street operates at an overall intersection LOS D or 
better during all peak hours. 


The Readville-Yard 2 signalized intersection of Hyde Park Avenue/Neponset Valley Parkway/Wolcott 
Court/Wolcott Square operates at an overall LOS B or better during the midday peak periods. The 
morning and evening peak periods operate at an overall LOS E and F, respectively. The Neponset Valley 
Parkway westbound approach operates at LOS E in the morning peak and LOS F in the evening peak 
hour. The Hyde Park Avenue southbound approach operates at LOS F during the evening peak hour. All 
other approaches operate at LOS D or better. 


The unsignalized intersection of Wolcott Court/Wolcott Street/Layover Driveway operates at LOS A 
throughout the day, with all approaches also operating at LOS A. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 69 


Traffic Analysis Technical Report 


Table 36—Signalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2035 No Build Alternative 


Signalized 2035 No Build Alternative - AM Peak 
i Approach 
Intersection vic? Delay» LOS* 95% Q4 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


les} () IS} 1S) lec! tS) ee sl 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Shight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 37—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2035 No Build Alternative 
Unsignalized 2035 No Build Alternative — AM Peak 
A Approach 
Intersection V/C2 Delay» LOS* 95% Q!? 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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Table 38—Signalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2035 No Build Alternative 


Signalized 2035 No Build Alternative - Midday 
A Approach 
Intersection V/C? Delay” LOS* 95% Q4 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


> oo 


Qbear 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 39—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2035 No Build Alternative 
Unsignalized 2035 No Build Alternative - Midday 
‘4 Approach 
Intersection v/C2 Delay» LOS* 95% Q!? 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 


Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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Table 40—Signalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2035 No Build Alternative 


Signalized 2035 No Build Alternative — PM Peak 
Approach 


Intersection VIC? Delay” LOS® 95% Q¢ 
Beacon Park Yard 

Cambridge Street / Cambridge Street — EB U-Turn/Left 

Lincoln Street Cambridge Street — EB Thru/Right 
Cambridge Street — WB U-Turn/Left 
Cambridge Street — WB Thru/Right 
Lincoln Street — NB Left/Thru/Right 
Lincoln Street — SB Left 
Lincoln Street — SB Thru/Right 
Overall Intersection 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access |Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 41—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2035 No Build Alternative 


Unsignalized 2035 No Build Alternative — PM Peak 
A Approach 
Intersection V/C? Delay? LOS* 95% Q? 


Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 
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6.3. Alternative 1 - Transportation Improvements Only 


Alternative 1 would include the previously-approved private development described in the No Build 
Alternative. In addition, South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. The 
existing South Station Terminal, totaling approximately 210,000 square feet (sf), would be expanded by 
approximately 403,000 square feet, consisting of an expanded passenger concourse and passenger support 
services. Capacity improvements would include construction of seven new tracks and four platforms 
(including widening of one existing platform), for a total of 20 tracks and 11 platforms. Tower 1 
Interlocking, as well as four approach interlockings, would be reconstructed and/or reconfigured. With 
Alternative 1, South Station expansion and development would be in accordance with Chapter 91 
standards for non-water-dependent infrastructure facilities and city zoning requirements. With 
Alternative 1, no provision would be made for future private development as part of the SSX project. 
Figure 31 illustrates the Alternative 1 concept. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (including adjacent sidewalks and crosswalks). 
Restoration also would include construction of an extension of the Harborwalk along reopened 
Dorchester Avenue. Figure 32 depicts the Dorchester Avenue typical cross-section. 


Alternative 1 would include construction of additional layover facilities at a minimum of two sites. 
6.3.1. Alternative 1- South Station Assumptions 


Alternative | is depicted in Figure 31. With the relocation of the USPS facility, Dorchester Avenue is 
reopened and an extension of the Harborwalk is provided along the Fort Point Channel. A new station 
headhouse is provided along Dorchester Avenue which would absorb 30 to 40% of the curbside activity 
from Atlantic Avenue. 


Table 42 summarizes the transit ridership increases at South Station that would occur in the 
2025 Opening Year and 2035 Build Year scenarios for Alternative 1, compared to Existing Conditions 
and the No Build Alternative. 
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Table 42—South Station Weekday Daily Combined Boardings and Alightings —Alternative 1 
Amtrak 
Commuter and Red Silver Local Cite 
Rail Commuter Line Line Bus Bus 
Rail Total? 


ea 42,000 46,000 | 54,000 | 12,700 | 2,900 12,200 | 128,000 
Conditions 
eee le es200 53,000 58,000 | 68,000 | 22,800 | 3,600 12,700 | 165,000 
Alternative 
2039: NorBuild |) ~"igicag 56,000 61,000 | 72,000 | 25,600 | 3,800 12,800 | 175,000 
Alternative 


2025 
Alternative | - 
8,100 65,000 74,000 } 70,000 | 23,200 3,600 12,500 | 183,000 
9,300 72,000 81,000 | 74,000 | 26,100 3,800 12,600 | 198,000 
Improvements 
Only 


Transportation 
Improvements 
Only 
2035 

Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 

a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


Intercity/ A 
Amtrak re 


4,100 


Alternative | - 
Transportation 


In the 2025 Opening Year, Alternative | would increase daily Amtrak and commuter rail boardings and 
alightings at South Station by approximately 28% compared to the No Build Alternative. In the 
2035 Build Year, Alternative 1 would increase daily Amtrak and commuter rail boardings and alightings 
at South Station by approximately 33% compared to the No Build Alternative. 


Trip generation for Alternative 1 was developed in accordance with BTD guidelines and the Institute of 
Transportation Engineers (ITE) Trip Generation Manual. Alternative | involves new tracks, the relocation 
of the USPS facility, and the reopening of Dorchester Avenue between Summer Street and Foundry 
Street. This will provide a new public connection which would result in shifted traffic patterns, primarily 
on A Street, Summer Street, and Atlantic Avenue. The addition of new tracks and higher ridership would 
translate into an increase in taxicab trips and passenger pick-up and drop-off activity. Traffic within the 
area was distributed based on these anticipated traffic pattern changes. 


Alternative 1 would not provide new or replacement structured parking; as a result, there would be a net 
decrease of 242 structured parking spaces on the site due to the relocation of the USPS facility. 


6.3.2. Alternative 1- Layover Facility Assumptions 


Conceptual site plans for the three layover facility sites under consideration for Alternative 1 are 
illustrated in Figures 33 through 35. Trip generation for the layover sites was estimated by reviewing the 
layover facility site programming, parking, and the vehicle service activities for each layover facility site. 
These estimates were custom to each alternative site and were based on the layover site program 
summarized in Table 43. 


October 2014 South Station Expansion 
Page 74 Massachusetts Department of Transportation 


Table 43—Layover Facility Sites - Net-New Program 


Traffic Analysis Technical Report 


Widett Circle Beacon Park Yard Readville-Yard 2 
New Crew Building (SF) 30,000 24,200 8,000 
New Support Shed (SF) 7,600 6,300 2,000 
New Trainsets 30 20 8 


While the layover facility sites do not generate traffic associated with staff and crew vehicles because 
these personnel arrive and depart on the trains themselves, there are service needs and deliveries expected 
throughout the course of the day. Primary vehicle traffic associated with the layover sites includes parts 
deliveries, fuel deliveries, mechanical employees, and security. Crew amenities such as restrooms, 
vending machines, and waiting areas are provided so that crew members laying over during the day will 
remain on-site with the trains. Crews are expected to board trains at the rail terminus or at South Station, 
not at the layover yards. The resulting net new vehicle trip generation is presented in Table 44 for the 
morning, midday, and evening peak hours. 


Table 44—Vehicle Trip Generation Estimate — Net New Vehicle Trips 


AM Peak Hour Midday Peak Hour PM Peak Hour 
Enter | Exit | Total | Enter | Exit Total | Enter | Exit | Total 
Widett Circle Dp p} 4 12 12 24 2; 2, 4 
Beacon Park Yard 3 3 6 13 13 26 3 3 6 
Readville-Yard 2 1 1 2 7 q 14 1 1 2 


As summarized in Table 44, the new trip generation at the layover facility sites is very low. Overall, the 
layover facility sites would generate six or fewer net new vehicle trips during commuter morning and 
evening peak hours amounting to less than | vehicle trip every 10 minutes. The midday peak hour is the 
highest generator with 26 trips at Beacon Park Yard, 24 trips at Widett Circle, and 14 trips at Readville- 
Yard 2. Midday layover facility traffic generation amounts to approximately one vehicle trip every three 
minutes. 


The existing access to Widett Circle and Readville-Yard 2 does not change in Alternative 1. At Beacon 
Park Yard, access to the yard is currently located at the intersection of Cambridge Street and Lincoln 
Street and passes beneath Interstate 90. Future access to the yard may be relocated to the eastern end of 
the yard, intersecting with future roads (pending completion of other future MassDOT and Harvard 
University improvement projects). At this time, since the street configuration is not known, traffic to the 
layover facility was added to the existing intersection at Lincoln Street. This is a conservative approach 
because in actuality only a portion of the traffic would pass through the intersection if the access drive is 
shifted to the eastern end of the yard. At some point in the future, this driveway location could change 
pending the efforts to relocate the highway. Regardless of location, the layover yard traffic generation is 
very low and not expected to have a noticeable influence regardless of the exact driveway location along 
Cambridge Street. 


6.3.3. South Station Intersection Capacity Analysis — 2025 Alternative 1 


Tables 45 and 46 summarize the intersection capacity analyses for the South Station intersections in 
2025 Alternative 1. Detailed traffic networks are available upon request from MassDOT. 
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Table 45—Signalized Intersection Capacity Analysis — 2025 Alternative 1 


Signalized | Morning Peak Hour Evening Peak Hour 
2 Lane Group a 

Intersection | V/C?_ Delay? LOS‘ 95% Q? | V/C Delay LOS 95% Q 
1. Congress Street |Dorchester Avenue — NB Left/Right 0.67 33.8 C 288 >1.0 >80.0 F #516 
at Dorchester Congress Street — EB Thru/Right 0.55 240 C m133 0.46 17.3 B m275 
Avenue Congress Street — WB Left 0.94 >80.0 F m#174 0.38 14.7 B m34 
Congress Street - WB Thru 0.33 324 C m160 0.22 9.8 A m65 
Overall Intersection 0.82 33.6 C - 0.66 46.6 D - 
Summer Street | |Summer Street — EB Left/Thru/Right 0.63 7.7 =A m100 0.54 6.6 A m60 
at Dorchester Summer Street — WB Left/Thru/Right 0.35 98 A 116 0.40 13.5 B 147 
Avenue Dorchester Avenue — NB Left 1.00 >80.0 F #145 0.78 45.5 D 125 
Dorchester Avenue - NB Thru/Right 0.45 30.0 C 148 0.37 22.4 C 132 
Dorchester Avenue — SB Left 0.88 67.0 E mi#246 0.97 60.9 E #246 
Dorchester Avenue — SB Thru/Right 0.77 478 D m331 0.64 184 B 250 
|_| Overall Intersection 0.75 26.3 C - 0.72 21.1 C - 
3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#512 0.98 35.1 D m#437 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #556 >1.0 >80.0 F #841 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #352 >1.0 >80.0 F #475 
Seaport Boulevard — WB Right >1.0 >80.0 F #376 >1.0 >80.0 F #489 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#580 >1.0 >80.0 F m#620 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#600 >1.0 >80.0 F m#924 
= Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.93 M3 m98 >1.0 68.5 E m#318 

at Congress Street |Congress Street — EB Left 0.83 AY)8; JD) m#192 0.65 41.8 D m189 
Congress Street — EB Thru 0.39 7.0 A m82 0.42 9.9 A Ziti 

Congress Street — WB Right >1.0 78.3 —E #334 >1.0 >80.0 iF m#277 

eae) Overall Intersection 0.94 a3 - 1.00 56.9 E - 
5. Purchase Street |Congress Street - EB Thru 0.47 249 C 174 0.82 36.6 D 339 
at Congress Street |Congress Street - EB Bear Right 0.51 28.1 CC 199 >1.0 >80.0 F #817 
Congress Street — EB Right 0.11 21.2 iC 40 0.24 24.9 C 72 

Purchase Street — SB Left 0.76 36.6 D m339 0.50 59 A m0 
Purchase Street — SB Bear Left/Thru 0.89 34.7 C m430 >1.0 74.6 E m404 

—_ Overall Intersection 0.71 31.9 C - >1.0 78.5 E - 
6. Atlantic Avenue |Summer Street — EB Left/Thru 0.79 BV92  C. 164 0.88 42.8 D 173 
at Summer Street |Summer Street - WB Thru >1.0 >80.0 F m#410 0.86 444 D #210 
Summer Street — WB Right 0.56 329) € m61 0.47 22> C m#40 

Atlantic Avenue — NB Left >1.0 >80.0 F m#387 0.55 19.7 B m103 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F #526 0.94 35.1 D #390 
Atlantic Avenue — NB Right 0.43 35.3) 1D) 48 0.32 26.9 © m50 

el Overall Intersection >1.0 >80.0 F - 0.91 35,2 D - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.66 2.22 A m28 0.63 24 #A m31 
Summer Street Summer Street — EB Thru 0.45 43.7 D 104 0.50 40.2 D 161 
Summer Street — EB Right 0.05 35.3 D 30 0.39 37.9 D 116 

Summer Street — WB Left >1.0 >80.0 F m98 0.76 49.6 D m170 

Summer Street — WB Left/Thru >1.0 >80.0 F m106 0.77 43.6 D m177 

Overall Intersection 0.74 50.3. D - 0.63 18.3 B - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95th percentile queue is metered by upstream signal 
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Table 45 (Continued)—Signalized Intersection Capacity Analysis — 2025 Alternative 1 
Morning Peak Hour Evening Peak Hour 
V/C? Delay” LOSS 95% Q*) VW/C Delay LOS 95% Q 


Signalized 


, Lane Group 
Intersection 


Atlantic Avenue Essex Street — EB Left 0.76 42.7 D 211 0.49 29.3 C 148 
at Essex Street Atlantic Avenue — NB Left/Thru 0.75 164 B 220 0.77 20.8 C 231 
Overall Intersection 0.76 23.8 C - 0.65 23:5 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.71 36.8 D 232 >1.0 >80.0 F #662 
at Essex Street / |Essex Street — EB Bear Right/Right 0.55 36.5 D 189 >1.0 >80.0 F #758 
Lincoln Street Lincoln Street — NB Thru//Bear Right/Right 0.81 34h) ID) 276 >1.0 >80.0 FE #462 
Surface Road — SB Left/Thru/Right 0.92 ails m271 0.86 32.8 C 3) 
Overall Intersection 0.81 34.8 CC - >1.0  >80.0 F - 
11. Atlantic Avenue 0.63 Da. =A m31| 0.38 53. A m73 
at Beach Street Overall Intersection 0.63 21 #A - 0.38 5.3 A - 
12. Atlantic Avenue |Kneeland Street — EB Left 0.86 A)33 JD) m#256 0.78 36.0 D 193 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.90 53.6 D m#298 0.70 30.8 C 183 
MBTA Access Drive — WB Thru/Right 0.01 Si Ww 0 0.04 SQ) 1D) 5 
Frontage Road — NB Left 0.95 54.0 D #603 >1.0 >80.0 B #483 
Frontage Road — NB Thru/Right >1.0 >80.0 F #951 0.51 30.6 C 187 
1-90 Off-Ramp— NB Left 0.33 126 B 145 0.56 16.5 B 250 
1-90 Off-Ramp — NB Left/Thru 0.88 DS 18 #245 0.95 73.0 E #348 
Overall Intersection 0.92 >80.0 F - 0.83 56.9 E - 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.61 13.1 B m32 0.67 48.5 D m264 
at Lincoln Street |Kneeland Street - WB Left/Thru/Right 0.79 54.2. D m219 0.82 57.1 E m183 
Lincoln Street — NB Left 0.86 413 D #519 0.64 28.5 Cc m#323 
Lincoln Street — NB Left/Thru/Right 0.87 33.5 C #460 0.65 24.6 Cc m#284 
Overall Intersection 0.80 37.55 D - 0.71 43.0 D - 
14. Surface Road Kneeland Street — EB Thru 0.44 29sec 149 0.58 31.8 C 202 
at Kneeland Street |Kneeland Street — EB Right 0.13 25 ae 47 0.27 27.6 C 68 
Kneeland Street — WB Left 0.17 89 A m40 0.26 34 A ml19 
Kneeland Street - WB Thru 0.36 OA m221 0.26 5 A m22 
Surface Road — SB Left/Thru/Right 0.88 Oy 18, m211 >1.0 >80.0 F m#505 
Overall Intersection 0.51 a - 0.73 >80.0 F - 
15. Lincoln Street at |South Station Connector — EB 0.45 52.7. D 96 0.19 48.5 D 67 
South Station Left/Thru/Right 
Connector South Station Connector —- WB 0.32 38.9 D 59 1.00 73.3 E #276 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.56 5.6 A 173 0.39 84 A 126 
Lincoln Street — SB Left/Thru/Right 0.04 60 <A ms 0.12 13.7 B m54 
Overall Intersection 0.54 144 B - 0.57 35.5 D - 
16. Surface Road at |South Station Connector — WB Left 0.45 413 D 58 0.75 60.5 E ml114 
South Station Surface Ramp— SB Left/Thru 0.23 Oy A mll 0.45 10.6 B m140 
Connector Overall Intersection 0.25 7.0 A - 0.50 20.8 C - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95th percentile queue is metered by upstream signal 
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Signalized 
Intersection 
18. Dorchester 
Avenue at West 


Lane Group 


Dorchester Avenue — NB Left 

Dorchester Avenue — NB Thru/Right 

Dorchester Avenue — SB Left/Thru 

Dorchester Avenue — SB Right 

Traveler Street — EB Left 

Traveler Street - EB Thru 

Traveler Street — EB Right 

West Broadway — WB Left 

West Broadway — WB Thru/Right 

Overall Intersection 

19. Dorchester Ave |West 4th Street — EB Left/Thru 

at West 4th Street | West 4th Street - EB Right 
West 4th Street — WB Left/Thru/Right 
Dorchester Avenue — NB Left 
Dorchester Avenue — NB Thru 
Dorchester Avenue — NB Right 
Dorchester Avenue — SB Left/Thru 
Dorchester Avenue — SB Right 

ew Overall Intersection 

20. Purchase Street 1-93 Off-Ramp — SB Left 

at I-93 Off-Ramp, |I-93 Off-Ramp — SB Thru/Right 

/ Seaport Seaport Boulevard — WB Left 

Seaport Boulevard — WB Left/Thru 

Purchase Street — SB Thru/Right 

Overall Intersection 

Congress Street — EB Left/Thru 

Congress Street — EB Right 

Congress Street — WB Left 

Congress Street — WB Thru/Right 

A Street — NB Left/Thru 

A Street — NB Right 

Thompson Place — SB Left/Thru/Right 

Overall Intersection 


Broadway / 


Traveler Street 


Boulevard 


21. Congress Street 
at A Street / 
Thompson Place 


v/C? 
>1.0 
0.36 
>1.0 
0.13 
0.92 
0.64 
0.17 
0.36 
0.94 
>1.0 
>1.0 
0.06 
0.90 
>1.0 
0.49 
0.00 
0.52 
0.21 
>1.0 
0.99 
0.97 
>1.0 
>1.0 
0.74 
>1.0 
0.88 
0.08 
>1.0 
0.41 
0.93 
0.10 
0.34 
0.93 


Table 45 (Continued)—Signalized Intersection Capacity Analysis — 2025 Alternative 1 


Morning Peak Hour Evening Peak Hour 

Delayy LOS* 95% Q*4) VW/C Delay LOS 95% Q 
>80.0 F m#616 >1.0 >80.0 F m#329 
13.8 B m123 0.25 14.9 B m100 
>80.0 F #528 >1.0 >80.0 F #741 
29.1 C 39 0.34 29.4 C 58 
>80.0 F #213 0.36 26.9 C #116 
27.55 C #374 0.80 38.3 D #473 
20.2. C 45 0.41 19.9 B 61 
24.1 C #93 0.65 46.7 D #130 
52.4 D #449 0.67 32.4 C #266 
>80.0  F - >1.0 >80.0 iB - 
>80.0 F #301 0.70 40.1 D 177 
24 2a, 25 0.13 24.4 C 33 
53.9 D #361 0.98 68.2 E #425 
>80.0 F #660 >1.0 >80.0 IF #257 
8.7 A 164 0.32 re. 100 
Ds) AN 2 0.00 Syl AN } 
23:35 € m68 >1.0 >80.0 IF m219 
36.0 D m28 0.26 30.3 C m50 
60.7 E - >1.0 67.9 E - 
36.9 D #1062 0.78 21.4 C 504 
62.0 E #568 0.64 33.3 C 247 
68.9 E m143 0.36 27.1 C m56 
78.5  E m154 0.36 27.1 C m60 
32.0 C 275 >1.0 >80.0 F #580 
46.0 D - 0.79 >80.0 F - 
47.1 D #203 >1.0 >80.0 IF m#316 
149 B m24 0.12 16.0 B m32 
>80.0 F #718 0.74 32.6 Cc Be) 
8.2 A 173 0.34 68 A 133 
>80.0 F #212 >1.0 >80.0 IF #252 
142 B 26 0.31 16.7 B 50 
43.6 D 65 0.51 48.1 D 106 
66.6 E - 0.87 51.8 D - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 


a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 

d 95th percentile queue length, expressed in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95th percentile queue is metered by upstream signal 
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Table 46—Unsignalized Intersection Capacity Analysis — 2025 Alternative 1 
Morning Peak Hour Evening Peak Hour 
vV/C* Delay» ~— LOS* V/C? ‘Delay? ~— LOS* 


Unsignalized 
Intersection 
10. Atlantic Avenue at 
| _East Street 
17. Dorchester Avenue at 
West 2nd Street 


Lane Group 


East Street - EB 


West 2nd Street — WB 
Dorchester Avenue - NB 


Dorchester Avenue - SB 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


For Alternative 1, all unsignalized intersections in the study area operate at an overall LOS C or better 
during the morning and evening peak hours, except for the westbound approach at the intersection of 
Dorchester Avenue and West 2nd Street which operates at LOS F. The following signalized intersections 
operate at an overall LOS E or worse during the morning and evening peak hours: 


e Summer Street at Dorchester Avenue (AM and PM peak hours) - This intersection operates 
at an overall LOS C during both the morning and evening peak, an improvement from the no 
build conditions with overall intersection operation at LOS E during both peak hours. This 
improvement is due to the opening of Dorchester Avenue to public use which alleviates the 
Dorchester Avenue southbound left turn movement by allowing vehicles to continue to travel 
southbound on Dorchester Avenue. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection operates 
at an overall LOS F during both the morning and evening peak hours. Congested conditions on I- 
93 during the peak hours result in delays on the I-93 on-ramp which impacts the intersection 
operations. On the westbound Seaport Boulevard approach, unclear traffic regulations result in 
vehicles making illegal turns. Pedestrians have an exclusive pedestrian phase, but typically chose 
to cross concurrently with Atlantic Avenue traffic which increases traffic delays. 


e Atlantic Avenue at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morning peak hour and an overall LOS E during the evening peak hour. 
Evening delays are due to high volumes heading eastbound. 


e Purchase Street at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morning peak hour and an overall LOS E during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the esstbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection operates at an overall 
LOS F during the morning peak hour and an overall LOS D during the evening peak hour. During 
the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach experiences a heavy traffic 
demand from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pickups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hours commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
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provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


e Surface Road at Essex Street & Lincoln Street (AM and PM peak hours) — This intersection 
operates at an overall LOS C during the morning peak hour and an overall LOS F during the 
evening peak hour. During the morning and evening peak hours heavy southbound traffic 
amounts to high delays. Vehicles heading eastbound from Essex Street onto I-93 Northbound 
experience high delays due the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and Pm peak hours) - This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93N Frontage Road and J-90E contributing to 
congestion and delay at this intersection. High volumes on Kneeland Street turning left onto 
Atlantic Avenue also contribute to congestion and delays. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS F during the evening peak hour when 
traffic getting on J-93/I-90 are highest. High southbound traffic causes high delays leading to an 
intersection LOS F. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection operates 
at an overall LOS F during the morning and evening peak hours. Dorchester Avenue is allotted 
the majority of the cycle length which causes major delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated by push button, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. There are also high volumes of traffic traveling through the 
Dorchester Avenue corridor in which the roadway does not have capacity to handle. 


e Dorchester Avenue at West 4th Street (AM peak hour) — This intersection operates at an 
overall LOS E in the morning and evening peak hour. Dorchester Avenue is allocated the 
majority of the cycle length which causes major delays on West 4th Street. Both West 4th Street 
approaches provide a shared left-turn/through lane without any allotted time for protected lefts 
which causes additional backups on West 4th Street. There are also high volumes of traffic 
traveling through the Dorchester Avenue corridor in which the roadway does not have capacity to 
handle. 


e Purchase Street at I-93 Off-Ramp & Seaport Boulevard (PM peak hour) — This intersection 
operates at an overall LOS D during the morning peak hour and an overall LOS F during the 
evening peak hour. Heaving southbound traffic from Purchase Street and I-93 Off-Ramp amount 
to long queues and high delays. An excessive amount of green time is allocated the Seaport 
Boulevard westbound movements adding to the delays experienced by southbound traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
operates at an overall LOS E during the morning peak hour and an LOS D during the evening 
peak hour. During the morning peak hour heavy westbound traffic turning left onto A Street 
causes the high delay resulting in an overall LOS E. During the evening peak hour traffic turning 
left from A Street onto Congress Street experience high delays due to a short green time where 
only a few cars can pass through the intersection. This is an improvement from the no build 
conditions due to a portion of traffic being rerouted from A Street onto Dorchester Avenue. 


6.3.4. | South Station Intersection Capacity Analysis — 2035 Alternative 1 


Tables 47 and 48 summarize the intersection capacity analyses for the South Station intersections for 
2035 Alternative |. Detailed traffic networks are available upon request from MassDOT. 
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Table 47—Signalized Intersection Capacity Analysis — 2035 Alternative 1 
| Morning Peak Hour Evening Peak Hour 


_v/iC* Delay” LOS* 95%Q* | V/C_ Delay LOS  95%Q 


Signalized 


Intersection Fane C=0up 


1. Congress Street |Dorchester Avenue — NB Left/Right 0.70 35.1 D 304 >1.0 >80.0 F #535 
at Dorchester Congress Street — EB Thru/Right 0.59 243 C m130 0.49 16.6 B m290 
Avenue Congress Street — WB Left >1.0 >80.0 F m#192 0.45 16.7 B m36 

Congress Street - WB Thru 0.35 324 C m165 0.24 9.8 A m68 

Overall Intersection 0.91 374 D - 0.70 49.2 D - 

Summer Street |Summer Street — EB Left/Thru/Right 0.66 78 #A ml05 0.54 76 #A m58 

at Dorchester Summer Street — WB Left/Thru/Right 0.38 10.1 B 124 0.44 15.3 B 157 
Avenue Dorchester Avenue — NB Left >1.0 >80.0 F #156 0.75 40.2 D #149 
Dorchester Avenue - Thru/Right 0.47 305 (C 154 0.37 20.8 Cc 138 

Dorchester Avenue — SB Left/Thru 0.97 >80.0 F mi#266 0.97 56.9 E #268 

Dorchester Avenue — SB Right 0.78 483 D m330 0.62 15.7 B 245 

|_| Overall Intersection 0.81 28.9  C - 0.73 21.1 C - 

3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#514 >1.0 45.7 D m#456 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #583 >1.0 >80.0 F #879 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #371 >1.0 >80.0 F #497 

Seaport Boulevard — WB Right >1.0 >80.0 F #397 >1.0 >80.0 F #513 

Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#58 1 >1.0 >80.0 F m#632 

Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#605 >1.0 >80.0 F m#943 

= Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.98 269 en© m97 >1.0 >80.0 P m#318 

at Congress Street |Congress Street — EB Left 0.86 441 D m#195 0.68 42.5 D m193 
Congress Street — EB Thru 0.40 68 A m84 0.44 10.3 B m305 

Congress Street — WB Right >1.0 >80.0 F #355 >1.0 >80.0 B m#291 

few Overall Intersection 0.99 37.6 D - >1.0 68.2 E - 

5. Purchase Street |Congress Street - EB Thru 0.49 25,2 @@ 183 0.86 39.1 D #386 
at Congress Street |Congress Street - EB Bear Right 0.53 28.8 C 211 >1.0 >80.0 F #867 

Congress Street — EB Right 0.12 21.2 C 41 0.27 25.4 C 82 
Purchase Street — SB Left 0.83 37.55 D m374 0.59 6.7 A m0 
Purchase Street — SB Bear Left/Thru 0.93 37.1 D m#441 >1.0 >80.0 F m412 

—_ Overall Intersection 0.74 33.3 OC - >1.0  >80.0 FE - 

6. Atlantic Avenue |Summer Street — EB Left/Thru 0.85 35.4 D #174 0.93 48.2 D #193 
at Summer Street |Summer Street - WB Thru >1.0 >80.0 F m#422 0.90 47.6 D #230 

Summer Street — WB Right 0.61 346 C m66 0.54 23.3 Cc mi#58 
Atlantic Avenue — NB Left >1.0 >80.0 F m#401 0.54 20.6 C m96 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F #580 0.99 46.7 D #418 
Atlantic Avenue — NB Right 0.45 35,5: ID) m45 0.33 28.3 C m48 
el Overall Intersection >1.0 >80.0 F - 0.96 41.0 D - 

7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.69 24 A m28 0.66 2.6 A m32 
Summer Street Summer Street — EB Thru 0.47 44.1 D 106 0.52 40.8 D 167 

Summer Street — EB Right 0.05 35.33. D 30 0.42 38.8 D 126 
Summer Street — WB Left >1.0 >80.0 F m98 0.81 51.1 D m173 
Summer Street — WB Left/Thru >1.0 >80.0 F m107 0.82 44.4 D m#181 
Overall Intersection 0.76 60.3. E - 0.66 18.8 B - 

Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 

m Volume for 95" percentile queue is metered by upstream signal 
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Table 47 (Continued)—Signalized Intersection Capacity Analysis — 2035 Alternative 1 
Signalized 
Intersection 


Morning Peak Hour Evening Peak Hour 
V/C?_ Delay?’ LOSS 95% Q*) VW/C Delay LOS 95% Q 


Lane Group 


8. Atlantic Avenue |Essex Street — EB Left 0.80 449 D 224 0.52 29.8 C 157 
at Essex Street Atlantic Avenue — NB Left/Thru 0.79 17.1 B 257 0.81 22.5 C 263 
Overall Intersection 0.80 25.0 C - 0.69 24.8 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.78 399 ID >1.0 >80.0 F #696 
at Essex Street / |Essex Street — EB Bear Right/Right 0.58 STA! ID >1.0 >80.0 F 
Lincoln Street Lincoln Street — NB Thru//Bear Right/Right 0.84 39.2 D >1.0 >80.0 F 
Surface Road — SB Left/Thru/Right 0.96 35.1 ID) m#297 0.96 45.2 D 
Overall Intersection 0.86 37.6 D >1.0  >80.0 F 
11. Atlantic Avenue 0.66 21 A m31| 0.39 54 A 
at Beach Street Overall Intersection 0.66 21 #A - 0.39 5.4 A 
12. Atlantic Avenue |Kneeland Street — EB Left 0.90 Doe m#271 0.79 37.1 D 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.94 60.1 —E m#309 0.72 31.3 C 
MBTA Access Drive — WB Thru/Right 0.01 Sy 1D) 0 0.04 37.9 D 
Frontage Road — NB Left 1.00 653° = #639 >1.0 >80.0 PB 
Frontage Road — NB Thru/Right >1.0 >80.0 F #1011 0.55 31.6 C 
1-90 Off-Ramp— NB Left 0.34 12.8 B 153 0.59 17.5 B 
1-90 Off-Ramp — NB Left/Thru 0.92 >80.0 F #258 >1.0 >80.0 F 
Overall Intersection 0.97 >80.0 F - 0.86 65.2 E 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.63 13.4 B m33 0.68 48.0 D 
at Lincoln Street |Kneeland Street - WB Left/Thru/Right 0.83 54.9 D m223 0.83 56.9 E 
Lincoln Street — NB Left 0.91 478 D #548 0.70 32.2 Cc 
Lincoln Street — NB Left/Thru/Right 0.92 39.0 D #491 0.71 27.3 Cc 
Overall Intersection 0.84 405 D - 0.75 43.9 D 
14. Surface Road Kneeland Street — EB Thru 0.46 294 C 156 0.61 32.4 C 
at Kneeland Street |Kneeland Street — EB Right 0.14 AS) CC 49 0.28 27.8 C 
Kneeland Street — WB Left 0.17 90 A m40 0.28 4.5 A 
Kneeland Street — WB Thru 0.37 Oy is m222 0.27 1.6 A 
Surface Road — SB Left/Thru/Right 0.92 69.8 E m#213 >1.0 >80.0 F 
Overall Intersection 0.54 35.0 C - 0.78  >80.0 F 
15. Lincoln Street at |South Station Connector — EB 0.46 52.8 D 97 0.20 51.3 D 
South Station Left/Thru/Right 
Connector South Station Connector —- WB 0.33 39.1 D 61 >1.0 80.0 F #283 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.58 5.9 A 188 0.41 8.6 A 133 
Lincoln Street — SB Left/Thru/Right 0.05 60 <A ms 0.13 13.3 B m54 
Overall Intersection 0.56 144 B - 0.59 37.6 D - 
16. Surface Road at |South Station Connector — WB Left 0.45 412 D 59 0.76 60.1 E m115 
South Station Surface Ramp— SB Left/Thru 0.24 07 +A mll 0.47 10.8 B m146 
Connector Overall Intersection 0.26 70 A - 0.53 20.6 C - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 47 (Continued)—Signalized Intersection Capacity Analysis — 2035 Alternative 1 
Signalized Morning Peak Hour Evening Peak Hour 
Intersection V/C* Delay’ LOS* 95% Q4| V/C Delay LOS 95% Q 


Lane Group 


18. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#693 >1.0 >80.0 F m#349 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.37 13.8 B m126 0.26 14.9 B ml01 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #537 >1.0 >80.0 F #760 
Traveler Street | |Dorchester Avenue — SB Right 0.14 29.2 C 40 0.36 29.8 C 62 

Traveler Street — EB Left >1.0 >80.0 F #226 0.40 28.6 C #131 
Traveler Street —- EB Thru 0.67 28.3 C #396 0.84 41.3 D #502 
Traveler Street — EB Right 0.18 20.2 C 46 0.43 20.1 C 65 
West Broadway — WB Left 0.39 25.5 C #105 0.77 62.0 E #137 
West Broadway — WB Thru/Right 0.98 62.1 E #477 0.71 34.2 C #285 
ee Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 

19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #327 0.76 44.1 D #189 

at West 4th Street | West 4th Street - EB Right 0.06 242 eG, 25 0.16 24.8 C 39 
West 4th Street — WB Left/Thru/Right 0.94 61.8 —E #390 >1.0 77.0 E #447 
Dorchester Avenue — NB Left >1.0 >80.0 F #706 >1.0 >80.0 B #287 
Dorchester Avenue — NB Thru 0.51 90 A 175 0.34 78 A 104 
Dorchester Avenue — NB Right 0.00 ioe A 2} 0.00 5.7 A 2 
Dorchester Avenue — SB Left/Thru 0.54 23:35) 2€ m71 >1.0 >80.0 B m228 
Dorchester Avenue — SB Right 0.23 ail = m31 0.28 28.2 C m56 
pa Overall Intersection >1.0 W318, - >1.0  >80.0 E - 

20. Purchase Street I-93 Off-Ramp — SB Left >1.0 476 D #1129 0.80 22.8 Cc 538 
at I-93 Off-Ramp, |I-93 Off-Ramp — SB Thru/Right >1.0 72.9 E #602 0.66 34.1 C 257 
/ Seaport Seaport Boulevard — WB Left >1.0 >80.0 F m147 0.38 275 C m57 
Boulevard Seaport Boulevard — WB Left/Thru >1.0 >80.0 F m158 0.37 274 C m60 

Purchase Street — SB Thru/Right 0.77 33.0 C 290 >1.0 >80.0 F #616 
= Overall Intersection >1.0 55-1 EB - 0.82  >80.0 F - 

21. Congress Street |Congress Street — EB Left/Thru 0.92 52.8 D #219 >1.0 >80.0 F m#333 
at A Street / Congress Street — EB Right 0.09 149 B m26 0.13 14.9 B m28 
Thompson Place |Congress Street — WB Left >1.0 >80.0 F #752 0.77 33.8 C #377 

Congress Street — WB Thru/Right 0.43 83 A 183 0.35 69 A 140 
A Street — NB Left/Thru 0.98 >80.0 F #227 >1.0 >80.0 F #264 
A Street — NB Right 0.10 143 B 26 0.32 16.8 B 50 
Thompson Place — SB Left/Thru/Right 0.35 43.8 D 66 0.53 48.8 D 109 
Overall Intersection 0.97 (430 e - 0.90 56.8 E - 
~ Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 

m Volume for 95" percentile queue is metered by upstream signal 
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Table 48—Unsignalized Intersection Capacity Analysis — 2035 Alternative 1 
Morning Peak Hour Evening Peak Hour 
vV/C* Delay» ~— LOS¢ V/C? Delay” ~— LOS* 


Unsignalized 
Intersection 
10. Atlantic Avenue at 
| _East Street 
17. Dorchester Avenue at 
West 2nd Street 


Lane Group 


East Street - EB 


West 2nd Street — WB 
Dorchester Avenue - NB 


Dorchester Avenue - SB 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


For 2035 Alternative 1, all unsignalized intersections in the study area operate at an overall LOS D or 
better during the morning and evening peak hours, except for the westbound approach at the intersection 
of Dorchester Avenue and West 2nd Street which operates at LOS F during the evening peak. The 
following signalized intersections operate at an overall LOS E or worse during the morning and evening 
peak hours: 


e Summer Street at Dorchester Avenue (AM and PM peak hours) - This intersection operates 
at an overall LOS C during the morning and evening peak hours, an improvement over no build 
conditions. This improvement is due to the opening of Dorchester Avenue to public use which 
alleviates the Dorchester Avenue southbound left turn movement by allowing vehicles to 
continue to travel southbound on Dorchester Avenue. Dorchester Avenue southbound 
experiences the greatest delay due to a heavy southbound permitted left-turn on to Summer 
Street. The amount of green time allocated to the Dorchester Avenue approaches does not allow 
for vehicle queues to clear. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection operates 
at an overall LOS F during both the morning and evening peak hours. Congested conditions on I- 
93 during the peak hours result in delays on the I-93 on-ramp which impacts the intersection 
operations. On the Seaport Boulevard westbound approach, unclear traffic regulations result in 
vehicles making illegal turns and/or cutting off other vehicles when they realize the error. 
Pedestrians have an exclusive pedestrian phase, but typically chose to cross concurrently with 
Atlantic Avenue traffic which increases traffic delays. 


e Atlantic Avenue at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
Evening delays are due to high volumes heading eastbound. 


e Purchase Street at Congress Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morning peak hour and an overall LOS F during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the westbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM and PM peak hours) — This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS D during the evening peak 
hour. During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound 
and I-93 Northbound. In addition, the westbound Summer Street approach experiences a heavy 
traffic demand from the east. Atlantic Avenue provides for three lanes of travel, but during peak 
hours the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car 
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drop-offs and pickups on Atlantic Avenue negatively affect traffic operations when double or 
triple parked. During the peak hours commuters that take public transit into South Station 
disperse in groups causing conflicts when they cross the street midblock requiring traffic to yield. 
Atlantic Avenue provides two left turn lanes, but is hindered by concurrent pedestrian operations 
and over 3,750 pedestrians traversing the intersection during the peak hours. 


e Purchase Street at Summer Street (AM peak hour) — This intersection operates at an overall 
LOS E during the morning peak hour and an overall LOS B during the evening peak hour. 
During the morning peak hour there is heavy volume heading westbound and due to a short 
allocated green time not all queued vehicles have time to clear the intersection. 


e Surface Road at Essex Street & Lincoln Street (PM peak hours) — This intersection operates 
at an overall LOS D during the morning peak hour and an overall LOS F during the evening peak 
hour. Heavy evening traffic heading eastbound from Essex Street onto I-93 Northbound 
experience high delays due to the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) - This intersection operates at 
an overall LOS F during the morning peak hour and an overall LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Kneeland Street at Lincoln Street (PM peak hour) — This intersection operates at an overall 
LOS D during the morning and evening peak hours. An improvement from the no build 
condition, some South Station traffic traveling on Kneeland Street and Lincoln Street can use 
Dorchester Avenue, alleviating Atlantic Avenue and the subsequent travel patterns to Atlantic 
Avenue. Lincoln Street northbound experiences high evening volumes turning left onto Kneeland 
Street. Delays are cause by spillback due to long queues on the Kneeland Street westbound 
approach at the intersection of Surface Road and Kneeland Street which impact the Lincoln Street 
northbound left turning movement. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection operates at an overall 
LOS C during the morning peak hour and an overall LOS F during the evening peak hour when 
traffic getting on J-93/I-90 are highest. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection operates 
at an overall LOS F in the morning and evening peak hours. Dorchester Avenue is allotted the 
majority of the cycle length which causes major delays on West Broadway and Traveler Street. 
The West Broadway and Traveler Street left-turns are not protected and must yield to on-coming 
traffic which causes few left turns to process during each cycle. The exclusive pedestrian phase, 
activated on a button push, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. There are also high volumes of traffic traveling through the 
Dorchester Avenue corridor in which the roadway does not have capacity to handle. 


e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection operates 
at an overall LOS E in the morning peak hour and an overall LOS F in the evening peak hour. 
Dorchester Avenue is allocated the majority of the cycle length which causes delays on West 4th 
Street. Both West 4th Street approaches provide a shared left-turn/through lane without any 
allotted time for protected lefts which causes additional backups on West 4th Street. The 
increasing northbound left turning movement traffic also accounts for major delays to the 
intersection. 


e Purchase Street at I-93 Off-Ramp & Seaport Boulevard (AM and PM peak hours) — This 
intersection operates at an overall LOS E during the moming peak hour and an overall LOS F 
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during the evening peak hour. Heaving southbound traffic from Purchase Street and I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated the 
Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
operates at an overall LOS E during both morning and evening peak hours. During the morning 
peak hour heavy westbound traffic turning left onto A Street causes high delays resulting in an 
overall LOS F. During the evening peak hour, traffic turning left from A Street onto Congress 
Street experience high delays due to a short green time where only a few cars can pass through 
the intersection. This is an improvement from the no build conditions due some traffic being 
rerouted from A Street onto Dorchester Avenue. 


6.3.5. | Layover Facility Intersection Capacity Analysis — 2025 Alternative 1 


Tables 49 through 54 summarize the intersection capacity analyses for the layover facility intersections 
for 2025 Alternative |. Detailed traffic networks are available upon request from MassDOT. 


For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
would operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning 
peak, midday, and evening peak. Intersection traffic operations would not be degraded as a result of the 


layover 


facility operation at any of the three potential layover facility sites. This is primarily due to the 


very low passenger vehicle and service vehicle traffic demands projected to occur to and from the layover 


yard. 
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Table 49—Signalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2025 Alternative 1 


Signalized 2025 Alternative 1 - AM Peak 
: Approach 
Intersection v/C2 Delay» LOS* 95% Q! 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


DOUOUUWOP Tt 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 50—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2025 Alternative 1 
Unsignalized 2025 Alternative 1 - AM Peak 
, Approach 
Intersection v/iC? Delay” LOSS 95% Q? 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 
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Table 51—Signalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2025 Alternative 1 


Signalized 2025 Alternative 1 - Midday 
A Approach 
Intersection V/C? Delay” LOS* 95% Q4 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


Ovse as S's 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Shight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 52—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2025 Alternative 1 


Unsignalized 2025 Alternative 1 - Midday 
i Approach 
Intersection V/C? Delay” LOS* 95% Q* 


Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 
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Table 53—Signalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2025 Alternative 1 


Signalized 2025 Alternative 1 — PM Peak 
A Approach 
Intersection V/C? Delay” LOS* 95% Q4 


Beacon Park Yard 

Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


SAS © © & ley "ss 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


Table 54—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2025 Alternative 1 


Unsignalized 2025 Alternative 1 — PM Peak 
‘ Approach 
Intersection v/C2 Delay» LOS* 95% Q!? 


Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 
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6.3.6. | Layover Facility Intersection Capacity Analysis — 2035 Alternative 1 


Tables 55 through 60 summarize the intersection capacity analyses for the layover facility intersections 
for 2035 Alternative 1. Detailed traffic networks are available upon request from MassDOT. 


For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
would operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning 
peak, midday, and evening peak. Intersection traffic operations would not be degraded as a result of the 
layover facility operation at any of the three potential layover facility sites. This is primarily due to the 
very low passenger vehicle and service vehicle traffic demands projected to occur to and from the layover 
yard. 


Table 55—Signalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 
Hour 2035 Alternative 1 


Signalized 2035 Alternative 1 - AM Peak 
: Approach 
Intersection V/C2 Delay? LOSS 95% Q? 


Beacon Park Yard 

Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


eel (@) 1S} (Ql lech te) (> Is] 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 
Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 
Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct / Wolcott |Neponset Valley Pkwy — WB Left/Slight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 


Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
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Table 56—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Morning Peak 


Hour 2035 Alternative 1 
Unsignalized 2035 Alternative 1 - AM Peak 
A Approach 
Intersection v/C2 Delay» LOS* 95% Q!? 


Widett Circle 


Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 


Table 57—Signalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 
Hour 2035 Alternative 1 


Signalized 2035 Alternative 1 - Midday 
4 Approach 
Intersection V/iC? Delay? LOS* 95% Q¢ 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


Ove vate + 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 


Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square —- EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Slhight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
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Table 58—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Midday Peak 


Hour 2035 Alternative 1 
Unsignalized 2035 Alternative 1 - Midday 
A Approach 
Intersection V/C? Delay> LOS 95% Q4 


Widett Circle 


Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — NB Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 
Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 


Table 59—Signalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2035 Alternative 1 


Signalized 2035 Alternative 1 —- PM Peak 
: Approach 
Intersection V/C2 Delay» LOS* 95% Q!* 


Beacon Park Yard 
1. Cambridge Street / Cambridge Street — EB U-Turn/Left 
Lincoln Street Cambridge Street — EB Thru/Right 

Cambridge Street — WB U-Turn/Left 

Cambridge Street — WB Thru/Right 

Lincoln Street — NB Left/Thru/Right 

Lincoln Street — SB Left 

Lincoln Street — SB Thru/Right 

Overall Intersection 


iS 2 sl OO & ey tl 


Widett Circle 
Frontage Road / Widett Circle Access Road — WB Right 


Widett Circle Access Frontage Road — NB Thru/Right 
Road Overall Intersection 


Readville-Yard 2 
Hyde Park Avenue/ |Wolcott Square — EB Hard 
Neponset Valley Pkwy |Left/Left/Thru/Right\ 
/ Wolcott Ct/ Wolcott |Neponset Valley Pkwy — WB Left/Shight 
Square Left/Thru/Right 
Hyde Park Avenue — NB Left/Slight 
Left/Thru/Right 
Wolcott Court — SB Left/Thru/Right 
Hyde Park Avenue — SEB 
Left/Thru/Right/Hard Right 
Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 


d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
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Table 60—Unsignalized Intersection Capacity Analysis — Layover Facility Weekday Evening Peak 
Hour 2035 Alternative 1 
Unsignalized 2035 Alternative 1 — PM Peak 
A Approach 
Intersection v/C* Delay LOSS 95% Q!* 
Widett Circle 
Widett Circle / Widett Circle — EB Thru/Right 
Widett Circle Access |Widett Circle — WB Left/Thru 
Road Widett Circle Access Road — Left/Right 


Readville-Yard 2 
Wolcott Court / Wolcott Street — WB Left/Right 
Wolcott Street / Wolcott Court — NB Thru/Right 


Layover Driveway Layover Driveway — SB Left/Thru 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 


6.4. Alternative 2 — Joint/ Private Development Minimum Build 


Alternative 2 would include all of the same project elements as those proposed in Alternative 1, as well as 
provisions for future private development by incorporating appropriate structural foundations into the 
overall station and track design. 


In Alternative 2, the potential for future private development at the South Station site would comply with 
existing state and local regulations. Future private development would occur in conformance with the 
existing Chapter 91 regulations as well as with the Fort Point Downtown Municipal Harbor Planning 
Area requirements and the Massachusetts Coastal Zone Management Program. Future private 
development with Alternative 2 could include approximately 660,000 square feet of mixed-use 
development along Dorchester Avenue, consisting of residential, office, and commercial uses, including 
retail and hotel uses, with building heights ranging up to approximately 12 stories. Development could 
include approximately 235 parking spaces. Alternative 2 would include an extension of the South Station 
Connector connecting to the back of the joint/private development. 


Figure 36 presents the Alternative 2 concept plan. The Dorchester Avenue typical cross-section for 
Alternative 1 (refer to Figure 31) also applies to Alternative 2. The conceptual site plans for the three 
layover facility sites for Alternative 2 are identical to Alternative | (refer to Figures 33 through 35). 


6.4.1. Alternative 2- South Station Assumptions 
Table 61 summarizes the transit ridership increases at South Station that would occur in the 


2025 Opening Year and 2035 Build Year scenarios for Alternative 2, compared to Existing Conditions, 
the No Build Alternative, and Alternative 1. 
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Table 61—South Station Weekday Daily Combined Boardings and Alightings — Alternative 2 
Amtrak 


Commuter and Red Sihveral (ocal Intercity/ 


Total? 


AULT S Rail Commuter Line Line Bus OLE 


Rail Total? 


Existing 4,100 42,000 46,000 | 54,000 2,900] 12,200} — 128,000 
Conditions 
a Nop ula F500 53,000 58,000 | 68,000 3,600 | 12,700 | 165,000 
Alternative 
ee OES | ~Sas00 56,000 61,000 | 72,000 | 25,600 | 3,800} — 12,800 | 175,000 
Alternative 


r Bus 


2025 

Alternative 2 - 

KOU RE 8,100 66,000 74,000 | 70,000 3,700 12,700 | 183,000 
Development 

Minimum 

Build 

2035 

Alternative 2 - 

Tomi va 9,300 72,000 81,000 | 75,000 3,900 12,800 | 199,000 
Development 

Minimum 

Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


In the 2025 Opening Year, Alternative 2 would increase daily Amtrak and commuter rail boardings and 
alightings at South Station by approximately 28% compared to the No Build Alternative. In the 
2035 Build Year, Alternative 2 would increase daily Amtrak and commuter rail boardings and alightings 
at South Station by approximately 33% compared to the No Build Alternative. 


Consistent with BTD guidelines, trips were estimated using the ITE Trip Generation Manual. The ITE 
manual yields ‘unadjusted’ vehicle trips, meaning that these trips do not reflect alternative modes of 
transportation such as walking, bicycling, and transit. The following ITE land use codes (LUC) were 
used: 


LUC 220 (Apartments) — was used to estimate residential trips. 

LUC 820 (Shopping Center) — was used to estimate retail trips. 

LUC 710 (Office) — was used to estimate trips associated with the office space being proposed. 
LUC 310 (Hotel) — was used to estimate trips associated with the hotel space being proposed. 


The raw ITE trip generation rates were adjusted to account for mode split, vehicle occupancy (VOR), and 
internal capture resulting from the co-location of complimentary uses such as office and residential in a 
transit-oriented environment. 


Table 62 summarizes the resulting vehicle trips that would be generated in Alternative 2 by the 
joint/private development. 
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Table 62—Alternative 2 — Net New Vehicular Trip Generation Estimate 


Entering Trips Exiting Trips Total Trips 
Weekday AM Peak Hour 175 65 240 
Weekday PM Peak Hour 155 245 400 
Weekday Daily 1,585 1,585 3,170 


As summarized in Table 62, Alternative 2 would generate 240 net-new vehicle trips during the weekday 
morning peak hour and 400 net-new vehicle trips in the evening peak hour. Over the entire weekday, 
Alternative 2 would generate 3,170 vehicle trips. 


6.4.2. Alternative 2- Layover Facility Assumptions 


Trip generation for the layover sites was estimated by reviewing the layover facility site programming, 
parking, and the vehicle service activities for each layover facility site. The layover facility assumptions 
and trip generation methodology for Alternative 2 is the same as Alternative 1. 


6.4.3. South Station Intersection Capacity Analysis — 2025 Alternative 2 


Tables 63 and 64 summarize the intersection capacity analyses for the South Station intersections for 
2025 Alternative 2. Detailed traffic networks are available upon request from MassDOT. 
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Table 63—Signalized Intersection Capacity Analysis — 2025 Alternative 2 


Signalized | Morning Peak Hour Evening Peak Hour 
% Lane Group — 

Intersection | V/C?_ Delay? LOS‘ 95% Q? | V/C Delay LOS 95% Q 

1. Congress Street |Dorchester Avenue — NB Left/Right 0.70 35.9 D 303 >1.0 >80.0 F #598 
at Dorchester Congress Street — EB Thru/Right 0.56 243 C m132 0.47 17.8 B m283 
Avenue Congress Street — WB Left >1.0 >80.0 F m#188 0.44 16.7 B m38 
Congress Street —- WB Thru 0.33 32.5: °C ml61 0.22 9.8 A m66 

= Overall Intersection 0.88 36.2. D - 0.71 63.8 E - 
2. Summer Street {Summer Street —- EB Left/Thru/Right 0.67 81 A m107 0.62 8.1 A m71 
at Dorchester Summer Street — WB Left/Thru/Right 0.36 99 A 117 0.42 15.1 B 150 
Avenue Dorchester Avenue — NB Left >1.0 >80.0 F #162 0.77 43.3 D #147 
Dorchester Avenue — NB Thru/Right 0.49 309 € 161 0.44 21.7 C 168 
Dorchester Avenue — SB Left 0.93 Ws |e m#249 >1.0 T4.4 E #214 

Dorchester Avenue — SB Thru/Right 0.82 50.4 D m#357 0.66 17.0 B 301 
|_| Overall Intersection 0.84 305 € - 0.79 22.8 C - 
3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#512 0.98 35.1 D m#437 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #556 >1.0 >80.0 F #841 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #352 >1.0 >80.0 F #475 
Seaport Boulevard — WB Right >1.0 >80.0 F #376 >1.0 >80.0 F #489 

Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#582 >1.0 >80.0 F m#620 

Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#598 >1.0 >80.0 F m#925 

a Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
4. Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.93 28:9 Ee m96 >1.0 73.4 E m#317 
at Congress Street |Congress Street — EB Left 0.83 42.1 D m#186 0.65 420 D m189 
Congress Street — EB Thru 0.40 69 A m84 0.43 10.3 B 298 

Congress Street — WB Right >1.0 >80.0 F #344 >1.0 >80.0 FE m#280 

beau Overall Intersection 0.95 34.8 C - >1.0 67.0 E - 
5. Purchase Street |Congress Street - EB Thru 0.47 24.9 C 0.82 366 D 339 
at Congress Street Congress Street — EB Bear Right 0.51 28.1 C >1.0 >80.0 F #817 
Congress Street — EB Right 0.11 21.2 C 0.24 24.9 C 73 

Purchase Street — SB Left 0.80 37.7 D 0.54 69 A m0 

Purchase Street — SB Bear Left/Thru 0.91 35.9 D >1.0 74.6 E m400 

—_ Overall Intersection 0.72 32.7 C >1.0 77.9 E - 
6. Atlantic Avenue |Summer Street — EB Left/Thru 0.81 egal Xe 0.90 44.3 D 176 
at Summer Street }Summer Street — WB Thru >1.0 >80.0 F 0.87 43.8 D m#212 
Summer Street — WB Right 0.57 sys (C 0.48 21.3 € m40 

Atlantic Avenue — NB Left >1.0 >80.0 F 0.55 20.7 C ml01 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F 0.96 38.7 D #400 

Atlantic Avenue — NB Right 0.47 38.0 D 0.36 28.3 C m51 

bee Overall Intersection >1.0 >80.0 F 0.93 36.6 D - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.68 2.3 A 0.64 2.5 A m31 
Summer Street |Summer Street - EB Thru 0.45 43.7 D 0.51 40.3 D 162 
Summer Street — EB Right 0.05 35.3 D 0.39 38.1 D 118 

Summer Street — WB Left >1.0 >80.0 F 0.77 49.8 D ml171 

Summer Street — WB Left/Thru >1.0 >80.0 F 0.78 43.7 D m177 

Overall Intersection 0.75 51.8  D - 0.64 18.3 B - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95" percentile queue is metered by upstream signal 
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Table 63 (Continued)—Signalized Intersection Capacity Analysis — 2025 Alternative 2 
Signalized 
Intersection 


Morning Peak Hour Evening Peak Hour 


Lane G 
Eas eee VIC? Delay’ ~LOS® 95%Q* V/C Delay LOS 95%Q 


Atlantic Avenue Essex Street — EB Left 0.77 43.1 D 213 0.51 29.7 C 155 
at Essex Street Atlantic Avenue — NB Left/Thru 0.78 165 B 246 0.81 22.7 C 258 
Overall Intersection 0.78 23.8 C - 0.68 25.0 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.71 37.0 D 234 >1.0 >80.0 F #662 
at Essex Street / |Essex Street — EB Bear Right/Right 0.56 Xe.7 ID) 192 >1.0 >80.0 F #745 
Lincoln Street Lincoln Street — NB Thru/Bear Right/Right 0.81 315 WD 278 >1.0 >80.0 F #521 
Surface Road — SB Left/Thru/Right 0.95 BAS. m#302 0.87 33.6 Cc 358 
Overall Intersection 0.83 36.1 OD - >1.0  >80.0 F - 
11. Atlantic Avenue 0.65 20 A ml7| 0.39 sa aA m72 
at Beach Street Overall Intersection 0.65 2.0 A - 0.39 5.1 A - 
12. Atlantic Avenue |Kneeland Street — EB Left 0.94 643 +E m#296 0.80 38.2 D 203 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.86 479 D m#277 0.72 BS C 194 
MBTA Access Drive — WB Thru/Right 0.01 Si WD 0 0.04 Si) 1D) 5 
Frontage Road — NB Left 0.96 Sos) #603 >1.0 >80.0 F #483 
Frontage Road — NB Thru/Right >1.0 >80.0 F #990 0.59 32.6 Cc 214 
I-90 Off-Ramp— NB Left 0.34 U2) |B} 152 0.58 17.1 B 261 
1-90 Off-Ramp — NB Left/Thru 0.88 WS 16, #245 0.95 73.0 E #348 
Overall Intersection 0.95 >80.0 F - 0.84 57.8 E - 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.61 12.9 B m31 0.66 48.3 D m260 
at Lincoln Street |Kneeland Street — WB Left/Thru/Right 0.82 54.9 D m222 0.83 56.8 E m186 
Lincoln Street — NB Left 0.88 43.2 D #530 0.70 31.2 Cc m#337 
Lincoln Street — NB Left/Thru/Right 0.89 35.33 D #471 0.71 26.5 Cc m#298 
Overall Intersection 0.82 38.7 D - 0.74 43.3 D - 
14. Surface Road Kneeland Street - EB Thru 0.44 2 C 150 0.58 31.9 Cc 204 
at Kneeland Street |Kneeland Street — EB Right 0.13 25a 47 0.27 27.6 C 68 
Kneeland Street — WB Left 0.17 89 A m39 0.26 3.8 A ml19 
Kneeland Street - WB Thru 0.36 yey al m211 0.26 1.6 A m22 
Surface Road — SB Left/Thru/Right 0.95 74.7 &#§ m#231 >1.0 >80.0 F m#527 
Overall Intersection 0.53 36.6 D - 0.74  >80.0 F - 
15. Lincoln Street at |South Station Connector — EB 0.57 55.5) oE 117 0.24 49.7 D 80 
South Station Left/Thru/Right 
Connector South Station Connector — WB 0.39 403 D 69 >1.0 >80.0 F #377 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.57 5.7 A 180 0.39 84 A 126 
Lincoln Street — SB Left/Thru/Right 0.06 5.6 A m9 0.14 13.5 B m58 
Overall Intersection 0.57 163 B - 0.65 69.8 E - 
16. Surface Road at |South Station Connector — WB Left 0.48 38.6 D 60 0.84 Sul E m116 
South Station Surface Ramp- SB Left/Thru 0.24 0.8 A ml1 0.47 120 B ml143 
Connector Overall Intersection 0.27 Hil AN : 0.54 DI = 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95th percentile queue is metered by upstream signal 
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Table 63 (Continued)—Signalized Intersection Capacity Analysis — 2025 Alternative 2 
Morning Peak Hour 


Signalized 
Intersection 


Evening Peak Hour 


Lane Grou 
Le V/C* Delay’ LOS* 95% Q*4| V/C Delay LOS 95% Q 


. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#658 >1.0 >80.0 F m#327 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.36 13.9 B m125 0.26 15.2 B m103 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #550 >1.0 >80.0 F #813 
Traveler Street |Dorchester Avenue — SB Right 0.14 29.2 C 40 0.43 31.3 C 82 

Traveler Street — EB Left 0.97 >80.0 F #221 0.38 27.7 C #126 
Traveler Street - EB Thru 0.64 27.5 C #375 0.80 38.6 D #477 
Traveler Street — EB Right 0.17 20.2 C 45 0.41 19.9 B 61 
West Broadway — WB Left 0.36 24.2 C #93 0.66 47.2 D #130 
West Broadway — WB Thru/Right 0.95 53.8 D #453 0.68 33.1 C #270 
Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #306 0.76 44.9 D #191 
at West 4th Street West 4th Street — EB Right 0.06 24 © 25 0.14 244 C 34 
West 4th Street — WB Left/Thru/Right 0.90 53.9 D #361 0.98 68.2 E #425 
Dorchester Avenue — NB Left >1.0 >80.0 F #661 >1.0 >80.0 P #260 
Dorchester Avenue — NB Thru 0.49 8.8 A 165 0.33 Ua PX 101 
Dorchester Avenue — NB Right 0.00 5.3 AN 2} 0.00 Sf A 2 
Dorchester Avenue — SB Left/Thru 0.52 23 ae m68 >1.0 >80.0 F m212 
Dorchester Avenue — SB Right 0.23 oak Xe m30 0.32 30.3 C m60 
Overall Intersection >1.0 61.5 E - >1.0 71.6 E - 
20. Purchase Street I-93 Off-Ramp — SB Left 0.99 36.9 D #1062 0.78 21.4 C 504 
at I-93 Off-Ramp, |I-93 Off-Ramp — SB Thru/Right >1.0 72.8 E #602 0.66 34.1 C 257 
/ Seaport Seaport Boulevard — WB Left >1.0 68.9 E m142 0.36 27.2 C m56 
Boulevard Seaport Boulevard — WB Left/Thru >1.0 >80.0 F m157 0.36 272 C m60 
Purchase Street — SB Thru/Right 0.75 32:2. © 279 >1.0 >80.0 F #595 
Overall Intersection >1.0 48.8 D - 0.80  >80.0 F - 
21. Congress Street |Congress Street — EB Left/Thru 0.89 48.6 D #208 >1.0 >80.0 F m#321 
at A Street / Congress Street — EB Right 0.08 15.0 B m22 0.12 164 B m28 
Thompson Place |Congress Street — WB Left >1.0 >80.0 F #718 0.74 32.6 C 353 
Congress Street — WB Thru/Right 0.41 82 A 175 0.34 6.9 A 136 
A Street — NB Left/Thru 0.93 >80.0 F #212 >1.0 >80.0 F #252 
A Street — NB Right 0.10 142 B 26 0.31 16.7 B 50 
Thompson Place — SB Left/Thru/Right 0.34 43.6 D 65 0.51 48.1 D 106 
Overall Intersection 0.93 66.7  E - 0.88 540 D - 
22. SS Bus Ramps/ |South Station Connector Extension - WB 0.20 14.7 B 29 0.44 143 B 60 
Left/Right 
South Station SS Bus Ramps — NB Thru/Right 0.24 3.6 A 26 0.09 3.9 A 14 
Connector SS Bus Ramps — SB Left/Thru 0.08 3.0 A 11 0.36 52 A 61 
Extension 
Overall Intersection 0.23 44 A - 0.38 6.6 A - 

Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 

m Volume for 95" percentile queue is metered by upstream signal 
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Table 64—Unsignalized Intersection Capacity Analysis — 2025 Alternative 2 
Unsignalized 


Morning Peak Hour Evening Peak Hour 
Lane Group 


Intersection vic? Delay? LOS‘ vic? Delay? —LOS* 

10. Atlantic Avenue at 16.6 C 0.11 142 B 
East Street 

17. Dorchester Avenue at West 2nd Street — WB F >1.0 >50.0 F 

West 2nd Street Dorchester Avenue - NB A 0.26 0.0 A 

Dorchester Avenue - SB A 1.4 A 

23. South Station Connector South Station Connector Extension — EB 0.08 0.0 A 0.05 0.0 A 

Extension / Loop Road South Station Connector Extension —- WB 0.00 0.0 A 0.03 0.0 A 

Loop Road - SB 0.04 8.5 A 0.11 8.9 A 

24. South Station Connector South Station Connector Extension — EB 0.05 eS) A 0.05 7.3 A 

Extension / Loop Road 0.00 0.0 A 0.00 0.0 A 

26. JD 1+2/ Dorchester Ave JD 1+2-—EB 0.05 11.5 B 0.12 13.1 B 

Dorchester Ave — NB 0.00 0.2 A 0.01 0.5 A 

Dorchester Ave — SB 0.20 0.0 A 0.27 0.0 A 

27. JD 3/Connector Road JD 3—WB 0.01 8.7 A 0.00 8.7 A 

Connector Road — NB 0.05 0.0 A 0.05 0.0 A 

28. JD 4/Connector Road JD 4— WB 0.02 9.7 A 0.11 10.0 B 

Connector Road — NB 0.02 2.8 A 0.02 2.6 A 

29. JD5/ Dorchester Ave JD 5—-—EB 0.02 11.8 B 0.18 15.9 Cc 

Dorchester Ave — NB 0.00 0.2 A 0.01 0.3 A 

Dorchester Ave — SB 0.23 0.0 A 0.30 0.0 A 

30. South Station Bus Access / JD|South Station Bus Access — EB 0.08 0.0 A 0.05 0.0 A 

6 South Station Bus Access - WB 0.00 0.0 A 0.00 0.0 A 

JD 6—NB 0.01 9.1 A 0.05 9.1 A 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


The study area experiences higher levels of vehicle, pedestrian, and bicycle activity during the morning 
and evening peak hours coinciding with commuter traffic. Varying factors such as curbside loading and 
stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic operations 
on a day-to-day basis. 


For 2025 Alternative 2, all unsignalized intersections in the study area would operate at an overall LOS D 
or better during the morming and evening peak hours, except for the westbound approach at the 
intersection of Dorchester Avenue and West 2™ Street; this approach would operate at LOS F during the 
morning and evening peak hours. The majority of signalized intersections operate at an overall LOS E or 
worse during the morning and evening peak hours: 
e Congress Street at Dorchester Avenue (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
With the reopening of Dorchester Avenue, the northbound approach would carry higher volumes, 
with inadequate green time allocated to this approach under current signal operations. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during both the morning and evening peak hours. Congested 
conditions on I-93 during the peak hours result in delays on the I-93 on-ramp which impact the 
intersection operations. On the Seaport Boulevard westbound approach, unclear traffic 
regulations result in vehicles making illegal turns and/or cutting off other vehicles when they 
realize the error. Pedestrians have an exclusive pedestrian phase, but typically chose to cross 
concurrently with Atlantic Avenue traffic which increases traffic delays. 
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e Atlantic Avenue at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS C during the morning peak hour and an overall LOS E during the evening peak hour. 
Evening delays are due to high volumes heading westbound turning right onto Atlantic Avenue. 


e Purchase Street at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS C during the morning peak hour and an overall LOS E during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS F during the morning peak hour and an overall LOS D during the evening peak hour. 
During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach would handle higher traffic 
demands from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pickups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hours, commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


e Surface Road at Essex Street and Lincoln Street (PM peak hour) — This intersection would 
operate at an overall LOS D during the morning peak hour and an overall LOS F during the 
evening peak hour. Heavy evening traffic heading eastbound from Essex Street onto I-93 
Northbound experience high delays due to the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during the morning peak hour and an LOS E during the evening 
peak. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour 
when traffic getting on I-93/I-90 is highest. 


e SS Bus Ramps at I-90/1I93 HOV Lanes and I-93 Off-Ramps (PM peak hour) — This 
intersection would operate at an overall LOS B in the morning peak period and an overall LOS E 
during the evening peak hour. With high westbound volumes, particularly turning left, this 
approach would experience higher delays. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection would 
operate at an overall LOS F in both the moming and evening peak hours. Dorchester Avenue is 
allotted the majority of the cycle length which causes delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated on a button push, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. With the reopening of Dorchester Avenue and new development 
within South Station, an increase in traffic through the Dorchester Avenue corridor would result 
in higher delays on the north and southbound approaches. 
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e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS E in both the morning and evening peak hours. Dorchester Avenue is 
allocated the majority of the cycle length which would result in higher delays on West 4th Street. 
Both West 4th Street approaches provide a shared left-turn/through lane without any allotted time 
for protected lefts which causes additional backups on West 4th Street. With the reopening of 
Dorchester Avenue and new development within South Station an increase in traffic through the 
Dorchester Avenue corridor would result in higher delays on the north and southbound 
approaches. 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (PM peak hour) — This 
intersection would operate at an overall LOS D during the morning peak hour and an overall LOS 
F during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM peak hour) — This intersection would 
operate at an overall LOS E during the morning peak hour and LOS D during the evening peak 
hour. During the morning peak hour heavy westbound traffic turning left onto A Street causes 
high delays resulting in an overall LOS E. 


6.4.4. South Station Intersection Capacity Analysis — 2035 Alternative 2 


Tables 65 and 66 summarize the intersection capacity analyses for the South Station intersections for 
2035 Alternative 2. Detailed traffic networks are available upon request from MassDOT. 
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Table 65—Signalized Intersection Capacity Analysis, 2035 Alternative 2 


Signalized | Morning Peak Hour Evening Peak Hour 
2 Lane Group - 
Intersection VIC? Delay” LOS* 95%Q*  V/C Delay LOS  95%Q 
1. Congress Street |Dorchester Avenue — NB Left/Right 0.73 37.1 D 319 >1.0 >80.0 F #620 
at Dorchester Congress Street — EB Thru/Right 0.60 244 C ml131 0.50 16.8 B m290 
Avenue Congress Street — WB Left >1.0 >80.0 F m#204 0.51 19.7 B m41 
Congress Street - WB Thru 0.35 324 C m166 0.24 9.8 A m69 
Overall Intersection 0.98 40.6 D - 0.75 67.5 E - 
Summer Street | |Summer Street — EB Left/Thru/Right 0.70 83 A ml114 0.66 8.8 A m74 
at Dorchester Summer Street — WB Left/Thru/Right 0.38 10.1 B 125 0.44 15.4 B 162 
Avenue Dorchester Avenue — NB Left >1.0 >80.0 F #173 0.86 57.9 E #167 
Dorchester Avenue — NB Thru/Right 0.51 sulk 4 165 0.46 21.9 C 173 
Dorchester Avenue — SB Left >1.0 >80.0 F m#271 >1.0 >80.0 F #249 
Dorchester Avenue — SB Thru/Right 0.84 51.0 D m#354 0.68 17.5 B 305 
|_| Overall Intersection 0.90 34.3, C - 0.86 27.8 C - 
3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#514 >1.0 45.7 D m#456 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #583 >1.0 >80.0 F #879 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #371 >1.0 >80.0 F #497 
Seaport Boulevard — WB Right >1.0 >80.0 F #397 >1.0 >80.0 F #513 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#584 >1.0 >80.0 F m#662 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#605 >1.0 >80.0 F m#985 
= Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.98 Ws C m97 E 
at Congress Street |Congress Street — EB Left 0.86 43.8 D m#191 D 
Congress Street — EB Thru 0.41 6.8 A m86 B 
Congress Street — WB Right >1.0 >80.0 F #365 B 
ee Overall Intersection 1.00 39.2 D - E 
5. Purchase Street |Congress Street — EB Thru 0.49 2512: -€ 183 D 
at Congress Street |Congress Street — EB Bear Right 0.53 28.8 C 211 F 
Congress Street — EB Right 0.12 213 C 41 Cc 
Purchase Street — SB Left 0.87 39.4 D m386 A 
Purchase Street — SB Bear Left/Thru 0.95 38.7 D m#477 F 
—_ Overall Intersection 0.75 344 C - F 
6. Atlantic Avenue |Summer Street — EB Left/Thru 0.86 36.7. D #183 D 
at Summer Street |Summer Street - WB Thru >1.0 >80.0 F m#415 D 
Summer Street — WB Right 0.62 344 C m60 C 
Atlantic Avenue — NB Left >1.0 >80.00 F m#389 Cc 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F #583 D 
Atlantic Avenue — NB Right 0.49 37.7 D m42 c 
el Overall Intersection >1.0 >80.0 F - D 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.71 25 A m28 A 
Summer Street Summer Street — EB Thru 0.47 44.1 D 106 D 
Summer Street — EB Right 0.05 35.33. D 30 D 
Summer Street — WB Left >1.0 >80.0 F m98 D 
Summer Street — WB Left/Thru >1.0 >80.0 F m107 D 
Overall Intersection 0.78 60.8 E - B 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 


a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 

d queue length in feet 


# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 


m Volume for 95" percentile queue is metered by upstream signal 
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Table 65 (Continued)—Signalized Intersection Capacity Analysis, 2035 Alternative 2 
Morning Peak Hour Evening Peak Hour 
V/C? Delay” LOSS 95% Q*) VW/C Delay LOS 95% Q 


Signalized 


, Lane Group 
Intersection 


Atlantic Avenue |Essex Street — EB Left 0.81 453 D 225 0.54 30.2 Cc 163 
at Essex Street Atlantic Avenue — NB Left/Thru 0.82 172 B 269 0.84 24.8 C 289 
Overall Intersection 0.81 25.0 C - 0.72 26.6 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.75 38.4 D 247 >1.0 >80.0 F #696 
at Essex Street / |Essex Street — EB Bear Right/Right 0.59 Sito ID) 201 >1.0 >80.0 F #785 
Lincoln Street Lincoln Street — NB Thru/Bear Right/Right 0.85 39.5 D 295 >1.0 >80.0 F #549 
Surface Road — SB Left/Thru/Right 0.99 406 D m#338 0.92 36.8 D #415 
Overall Intersection 0.86 39.6 D - >1.0  >80.0 F - 
11. Atlantic Avenue 0.68 21 A ml7| 0.41 5.2 A m75 
at Beach Street Overall Intersection 0.68 2.1 #A - 0.41 5.2 A - 
12. Atlantic Avenue |Kneeland Street — EB Left 0.93 SMB m#308 0.81 39.4 D Daley 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.85 AsSall JD) m#288 0.73 32.9 C 206 
MBTA Access Drive — WB Thru/Right 0.01 Si WD 0 0.04 SQ) 1D) 5 
Frontage Road — NB Left >1.00 16.2, #639 >1.0 >80.0 FE #506 
Frontage Road — NB Thru/Right >1.0 >80.0 F #1050 0.63 340 C #226 
I-90 Off-Ramp— NB Left 0.37 13.8 B 161 0.61 18.3 B 276 
1-90 Off-Ramp — NB Left/Thru 0.92 >80.0 F #258 1.00 >80.0 F #371 
Overall Intersection 1.00 >80.0 F - 0.87 66.4 E - 
13. Kneeland Street [Kneeland Street — EB Left/Thru/Right 0.63 13.2 B m32 0.68 48.6 D m262 
at Lincoln Street |Kneeland Street — WB Left/Thru/Right 0.86 D5.0> EB m221 0.84 56.7 E m189 
Lincoln Street — NB Left 0.93 50.9 D #563 0.77 35.9 D m#365 
Lincoln Street — NB Left/Thru/Right 0.94 414 D #504 0.78 29.9 Cc m#328 
Overall Intersection 0.86 42.1 D - 0.78 44.9 D - 
14. Surface Road Kneeland Street - EB Thru 0.46 yee AC 156 0.61 32.5 C IAS 
at Kneeland Street |Kneeland Street — EB Right 0.14 25.6 ae 49 0.28 27.8 C 70 
Kneeland Street — WB Left 0.17 89 A m38 0.28 4.8 A m23 
Kneeland Street —- WB Thru 0.37 96 A m211 0.27 1.6 A m25 
Surface Road — SB Left/Thru/Right 0.98 >80.0 F m#234 >1.0 >80.0 F m#543 
Overall Intersection 0.55 38.0 D - 0.79 >80.0 F - 
15. Lincoln Street at |South Station Connector — EB 0.57 55.5 E 118 0.25 53.0 D 82 
South Station Left/Thru/Right 
Connector South Station Connector — WB 0.40 40.5 D 70 >1.0 >80.0 F #385 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.59 6.0 <A 194 0.41 8.6 A 133 
Lincoln Street — SB Left/Thru/Right 0.06 5.6 A m9 0.15 13.0 B m57 
Overall Intersection 0.59 163 B - 0.67 73.4 E - 
16. Surface Road at |South Station Connector — WB Left 0.49 38.9 D 61 0.85 S03} E ml117 
South Station Surface Ramp— SB Left/Thru 0.25 09 =A mll 0.49 Wed B m148 
Connector Overall Intersection 0.28 ere Bak - 0.56 DIS C - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 65 (Continued)—Signalized Intersection Capacity Analysis, 2035 Alternative 2 
Signalized 
Intersection 


Morning Peak Hour Evening Peak Hour 


Lane Grou 
: V/C* Delay’ LOS* 95% Q*4| V/C Delay LOS 95% Q 


. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#692 >1.0 >80.0 F m#346 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.38 13.9 B m128 0.27 15.1 B m106 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #561 >1.0 >80.0 F #835 
Traveler Street |Dorchester Avenue — SB Right 0.14 29.33, C 40 0.45 32.0 C 90 

Traveler Street — EB Left >1.0 >80.0 F #232 0.42 29.3 C #139 
Traveler Street - EB Thru 0.67 284 C #397 0.84 41.5 D #503 
Traveler Street — EB Right 0.18 20.2 C 46 0.43 20.1 C 65 
West Broadway — WB Left 0.40 25.6 C #106 0.77 63.1 E #137 
West Broadway — WB Thru/Right 0.99 63.9 E #481 0.71 34.4 C #287 
Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #332 0.81 49.8 D #214 
at West 4th Street ]West 4th Street - EB Right 0.06 242 ee aS 0.16 24.8 C 40 
West 4th Street — WB Left/Thru/Right 0.94 61.8 —E #390 >1.0 77.0 E #447 
Dorchester Avenue — NB Left >1.0 >80.0 F #707 >1.0 >80.0 F #291 
Dorchester Avenue — NB Thru 0.51 90 A 176 0.34 78 A 106 
Dorchester Avenue — NB Right 0.00 DES aa 2 0.00 557 A D} 
Dorchester Avenue — SB Left/Thru 0.54 23.6 C m70 >1.0 >80.0 F m222 
Dorchester Avenue — SB Right 0.26 30.8 C m34 0.34 28.4 Cc m65 
Overall Intersection >1.0 743 E - >1.0  >80.0 F - 
20. Purchase Street |I-93 Off-Ramp — SB Left >1.0 476 D #1129 0.80 22.8 C 538 
at I-93 Off-Ramp, |I-93 Off-Ramp — SB Thru/Right >1.0 >80.0 F #633 0.68 35.1 D 268 
/ Seaport Seaport Boulevard — WB Left >1.0 >80.0 F m146 0.38 27.6 C m56 
Boulevard Seaport Boulevard — WB Left/Thru >1.0 >80.0 F ml62 0.38 215 C m60 
Purchase Street — SB Thru/Right 0.78 33.4 C 295 >1.0 >80.0 F #631 
Overall Intersection >1.0 58.6 E - 0.83 >80.0 F - 
21. Congress Street |Congress Street — EB Left/Thru 0.93 544 D #222 >1.0 >80.0 F m#335 
at A Street / Congress Street — EB Right 0.09 146 B m25 0.13 16.0 B m28 
Thompson Place |Congress Street — WB Left >1.0 >80.0 F #752 0.77 33.8 C #377 
Congress Street —- WB Thru/Right 0.43 84 A 186 0.36 70 A 143 
A Street — NB Left/Thru 0.98 >80.0 F #227 >1.0 >80.0 F #264 
A Street — NB Right 0.10 143 B 26 0.32 16.8 B 50 
Thompson Place — SB Left/Thru/Right 0.35 43.8 D 66 0.53 48.8 D 109 
Overall Intersection 0.97 T44 E - 0.91 59.2 E - 
22. SS Bus Ramps/ |South Station Connector Extension - WB 0.22 146 B 31 0.46 144 B 62 
Left/Right 
South Station SS Bus Ramps — NB Thru/Right 0.25 3.7 A 27 0.09 39 A 14 
Connector SS Bus Ramps — SB Left/Thru 0.08 30 A 11 59 
: 0.36 52 A 
Extension 
Overall Intersection 0.24 46 A - 0.39 6.7 A - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 66—Unsignalized Intersection Capacity Analysis, 2035 Alternative 2 
Unsignalized 
Intersection 

10. Atlantic Avenue at 

East Street 


Morning Peak Hour Evening Peak Hour 
v/C? Delay? LOS‘ v/C? Delay” LOS* 


East Street - EB 17.2 Cc 14.3 B 


Lane Group 


17. Dorchester Avenue at West 2nd Street — WB F F 
West 2nd Street Dorchester Avenue - NB A 0.27 0.0 A 
Dorchester Avenue - SB A 0.05 1.4 A 

23. South Station Connector South Station Connector Extension — EB A 0.05 0.0 A 
Extension / Loop Road South Station Connector Extension - WB A 0.03 0.0 A 
Loop Road - SB A A 

Extension / Loop Road Connector Road — NB 0.00 0.0 A A 

26. JD 1+2/ Dorchester Ave JD 1+2— EB 0.05 11.5 B 0.12 13.2 B 
Dorchester Ave — NB 0.00 0.2 A 0.01 0.5 A 

Dorchester Ave — SB 0.20 0.0 A 0.27 0.0 A 

27. JD3/ Connector Road JD 3—WB 0.01 8.7 A 0.00 8.7 A 
Connector Road — NB 0.05 0.0 A 0.05 0.0 A 

28. JD4/ Connector Road JD 4—WB 0.02 9.8 A 0.11 10.1 B 
Connector Road — NB 0.02 3.1 A 0.02 2.9 A 

29. JD5/ Dorchester Ave JD 5—EB 0.02 11.9 B 0.18 16.3 Cc 
Dorchester Ave — NB 0.00 0.2 A 0.01 0.3 A 

Dorchester Ave — SB 0.23 0.0 A 0.31 0.0 A 

30. South Station Bus Access / JD|South Station Bus Access — EB 0.08 0.0 A 0.05 0.0 A 
6 South Station Bus Access - WB 0.00 0.0 A 0.00 0.0 A 

JD 6—NB 0.01 9.1 A 0.05 9.2 A 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


The study area experiences high levels of vehicle, pedestrian, and bicycle activity during the morning and 
evening peak hours coinciding with commuter traffic. Varying factors such as curbside loading and 
stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic operations 
on a day-to-day basis. 


For 2035 Alternative 2, all unsignalized intersections in the study area operate at an overall LOS D or 
better during the morning and evening peak hours, except for the westbound approach at the intersection 
of Dorchester Avenue and West 2" Street; this approach operates at an LOS F during the morning and 
evening peak hours. The majority of signalized intersections operate at an overall LOS E or worse during 
the morning and evening peak hours: 
e Congress Street at Dorchester Avenue (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
With the reopening of Dorchester Avenue, the northbound approach would experience higher 
volumes, with inadequate green time allocated to this approach under current signal timing. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during both the morning and evening peak hours. Congested 
conditions on I-93 during the peak hours result in delays on the I-93 on-ramp which impact the 
intersection operations. On the Seaport Boulevard westbound approach, unclear traffic 
regulations result in vehicles making illegal turns and/or cutting off other vehicles when they 
realize the error. Pedestrians have an exclusive pedestrian phase, but typically chose to cross 
concurrently with Atlantic Avenue traffic which increases traffic delays. 
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e Atlantic Avenue at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
Evening delays are due to high volumes heading northbound on Atlantic Avenue, and westbound 
on Congress Street turning right onto Atlantic Avenue. 


e Purchase Street at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS C during the morning peak hour and an overall LOS F during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS F during the morning peak hour and an overall LOS D during the evening peak hour. 
During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach would carry higher traffic 
demands from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pick-ups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hours, commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


e Purchase Street at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS E during the morning peak hour and LOS B during the evening peak hour. Increased 
traffic from the South Station developments cause increases to Summer Street westbound left 
movement increasing approach delays and subsequently overall intersection delays. 


e Surface Road at Essex Street and Lincoln Street (PM peak hour) — This intersection would 
operate at an overall LOS D during the morning peak hour and an overall LOS F during the 
evening peak hour. Heavy evening traffic heading eastbound from Essex Street onto I-93 
Northbound experience high delays due to the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during the morning peak hour and LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour 
when traffic getting on I-93/I-90 are highest. 


e South Station Bus Ramps at I-90/193 HOV Lanes and I-93 Off-Ramps (PM peak hour) — 
This intersection operates at an overall LOS B in the morning peak period and an overall LOS E 
during the evening peak hour. With high westbound volumes, particularly turning left, this 
approach would experience higher delays. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection would 
operate at an overall LOS F in both the morning and evening peak hours. Dorchester Avenue is 
allotted the majority of the cycle length which causes delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
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coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated on a button push, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. With the reopening of Dorchester Avenue and new development 
within South Station, an increase in traffic through the Dorchester Avenue corridor would result 
in higher delays on the north and southbound approaches. 


e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS E/F in the morning and evening peak hours. Dorchester Avenue is 
allocated the majority of the cycle length which would result in higher delays on West 4th Street. 
Both West 4th Street approaches provide a shared left-turn/through lane without any allotted time 
for protected lefts which causes additional backups on West 4th Street. With the reopening of 
Dorchester Avenue and new development within South Station, an increase in traffic through the 
Dorchester Avenue corridor would result in higher delays on the north and southbound 
approaches 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (AM and PM peak hours) — This 
intersection would operate at an overall LOS E during the morning peak hour and an overall LOS 
F during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
would operate at an overall LOS E during both morming and evening peak hours. During the 
morming peak hour, heavy westbound traffic turning left onto A Street causes high delays 
resulting in an overall LOS E. During the evening peak hour, traffic turning left from A Street 
onto Congress Street experience high delays due to a short green time where only a few cars can 
pass through the intersection. 


6.4.5. | Layover Facility Intersection Capacity Analysis — 2025 Alternative 2 


The intersection capacity analyses for the layover facility sites intersections for 2025 Alternative 2 are 
identical to 2025 Alternative 1 as summarized in Section 6.3.5 and Tables 49 through 54. 


For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning peak, 
midday, and evening peak. Intersection traffic operations would not be degraded as a result of the layover 
facility operation at any of the three potential layover facility sites. This is primarily due to the very low 
passenger vehicle and service vehicle traffic demands projected to occur to and from the layover yard. 


LOS E/F conditions at the intersection of Hyde Park Avenue / Neponset Valley Pkwy / Wolcott Ct / 
Wolcott Square at the Readville-Yard 2 layover facility do not occur within lane groups that provide 
access to or egress from the layover yard. 


6.4.6. | Layover Facility Intersection Capacity Analysis — 2035 Alternative 2 


The intersection capacity analyses for the layover facilities intersections for 2035 Alternative 2 are 
identical to 2035 Alternative 1 as summarized in Section 6.3.6 and Tables 55 through 60. 


For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
would operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning 
peak, midday, and evening peak. Intersection traffic operations would not be degraded as a result of the 
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layover facility operation at any of the three potential layover facility sites. This is primarily due to the 
very low passenger vehicle and service vehicle traffic demands projected to occur to and from the layover 
yard. 


LOS E/F conditions at the intersection of Hyde Park Avenue / Neponset Valley Pkwy / Wolcott Ct / 
Wolcott Square at the Readville-Yard 2 layover facility do not occur within lane groups that provide 
access to or egress from the layover yard. 


6.5. Alternative 3 — Joint/ Private Development Maximum Build 


Alternative 3 would include all of the same project elements as those proposed in Alternative 1, as well as 
provisions for future private development by incorporating appropriate structural foundations into the 
overall station and track design. 


In Alternative 3, the maximum potential for future private development at the South Station complex 
would be limited by the Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations applicable to Boston Logan 
International Airport. Accordingly, building heights would be limited to approximately 290 feet. 
Alternative 3 would require an amendment to the Municipal Harbor Plan, modifying applicable 
Chapter 91 regulations. No development would likely occur over the secondary headhouse and portions 
of track interlocking. 


In Alternative 3, the potential for future private development at the South Station site could include 
approximately 2 million square feet of mixed-use development along Dorchester Avenue, consisting of 
residential, office, and commercial uses, including retail and hotel uses, with building heights up to 
approximately 21 stories. Development could include approximately 506 parking spaces. Alternative 3 
would include an extension of the South Station Connector which would link to the back of the 
joint/private development. 


Figure 37 presents the Alternative 3 concept plan. The Dorchester Avenue typical cross-section for 
Alternative 1 (refer to Figure 31) also applies to Alternative 3. The conceptual site plans for the three 
layover facility sites for Alternative 3 are identical to Alternatives 1 and 2 (refer to Figures 33 through 
35). 


6.5.1. Alternative 3 — South Station Assumptions 
Table 67 summarizes the transit ridership increases at South Station that would occur in the 


2025 Opening Year and 2035 Build Year scenarios for Alternative 3, compared to Existing Conditions, 
the No Build Alternative, Alternative 1, and Alternative 2. 
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Table 67—South Station Weekday Daily Combined Boardings and Alightings — Alternative 3 
Amtrak A 

Commuter and Red Silver | Local LASSIE 

Amtrak ; 3 i Commuter 
Rail Commuter Line Line Bus Bus 


Rail Total? 


Total? 


Existing 4.100 42,000 46,000 | 54,000 2,900 12,200 | 128,000 
Conditions 
ee ae Oe 53,000 58,000 | 68,000 3,600 12,700 | 165,000 
Alternative 


2035 No Build 5,500 56,000 61,000 | 72,000 | 25,600 | 3,800 12,800 | 175,000 
Alternative 


2025 

Alternative 3 - 

IO eae 8,100 67,000 75,000 | 72,000 3,800 13,100 | 187,000 
Development 

Maximum 

Build 

2035 

Alternative 3 - 

dome avale 9,300 74,000 83,000 | 77,000 4,000 13,300 | 203,000 
Development 

Maximum 

Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


In the 2025 Opening Year, Alternative 3 would increase daily Amtrak and commuter rail boardings and 
alightings at South Station by approximately 29% compared to the No Build Alternative. In the 
2035 Build Year, Alternative 3 would increase daily Amtrak and commuter rail boardings and alightings 
at South Station by approximately 36% compared to the No Build Alternative. 


Consistent with BTD guidelines, trips were estimated using the ITE Trip Generation Manual. The ITE 
manual yields ‘unadjusted’ vehicle trips, meaning that these trips do not reflect alternative modes of 
transportation such as walking, bicycling, and transit. The following ITE LUC were used: 


LUC 220 (Apartments) — was used to estimate residential trips. 

LUC 820 (Shopping Center) — was used to estimate retail trips. 

LUC 710 (Office) — was used to estimate trips associated with the office space being proposed. 
LUC 310 (Hotel) — was used to estimate trips associated with the hotel space being proposed. 


The raw ITE trip generation rates were adjusted to account for mode split, vehicle occupancy (VOR), and 
internal capture resulting from the co-location of complimentary uses such as office and residential in a 
transit-oriented environment. 


Table 68 summarizes the resulting vehicle trips that would be generated in Alternative 3 by the 
joint/private development. 
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Table 68—Alternative 3 — Net New Vehicular Trip Generation Estimate 


Entering Trips Exiting Trips Total Trips 


Weekday AM Peak Hour 595 190 785 
Weekday PM Peak Hour 270 S15 845 
Weekday Daily 3,260 3,260 6,520 


As summarized in Table 68, Alternative 3 would generate 785 net-new vehicle trips during the weekday 
morning peak hour and 845 net-new vehicle trips in the evening peak hour. This amounts to 
approximately one new vehicle trip per minute. Over the entire weekday, Alternative 2 would generate 
6,520 vehicle trips. 


6.5.2. Alternative 3 i Layover Facility Assumptions 


Trip generation for the layover sites was estimated by reviewing the layover facility site programming, 
parking, and the vehicle service activities for each layover facility site. The layover facility assumptions 
and trip generation methodology for Alternative 3 is the same as Alternatives | and 2. 


6.5.3. South Station Intersection Capacity Analysis — 2025 Alternative 3 


Tables 69 and 70 summarize the intersection capacity analyses for the South Station intersections for 
2025 Alternative 3. Detailed traffic networks are available upon request from MassDOT. 
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Table 69—Signalized Intersection Capacity Analysis — 2025 Alternative 3 
| Morning Peak Hour Evening Peak Hour 


_viC? Delay” LOS* 95%Q*  V/C_ Delay LOS 95%Q 


Signalized 


Intersection Fane Coup 


1. Congress Street |Dorchester Avenue — NB Left/Right 0.75 39.2 D m326 >1.0 >80.0 F #716 
at Dorchester Congress Street —- EB Thru/Right 0.58 24.77 C m132 0.48 18.1 B m286 
Avenue Congress Street — WB Left >1.0 >80.0 F m#220 0.48 18.0 B m41 

Congress Street - WB Thru 0.33 32.6 C m162 0.22 9.9 A m66 
= Overall Intersection >1.0 448 D - 0.78  >80.0 F - 

2. Summer Street {Summer Street - EB Left/Thru/Right 0.77 89 A m136 0.66 8.6 A m77 
at Dorchester Summer Street — WB Left/Thru/Right 0.37 10.0 B 123 0.42 15.1 B 151 
Avenue Dorchester Avenue — NB Left >1.0 >80.0 F #196 0.85 58.0 E #161 

Dorchester Avenue — NB Thru/Right 0.55 Spay G 181 0.57 23.8 C 220 
Dorchester Avenue — SB Left >1.0 >80.00 F m#254 >1.0 >80.0 F #277 
Dorchester Avenue — SB Thru/Right 0.95 64.1 §E mi#434 0.69 18.1 B 338 
cS Overall Intersection >1.0 491 D - 0.92 34.5 C - 

3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#512 0.98 35.1 D m#437 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #556 >1.0 >80.0 F #841 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #352 >1.0 >80.0 F #475 

Seaport Boulevard — WB Right >1.0 >80.0 F #376 >1.0 >80.0 F #489 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#585 >1.0 >80.0 F m#623 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#602 >1.0 >80.0 F m#930 

— Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 

4. Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.94 244 C E 
at Congress Street |Congress Street — EB Left 0.83 415 D D 

Congress Street — EB Thru 0.42 6.9 A B 
Congress Street — WB Right >1.0 >80.00 F F 

beau Overall Intersection 0.97 SyHisil 1D) F 

5. Purchase Street |Congress Street —- EB Thru 0.47 249 C D 
at Congress Street Congress Street — EB Bear Right 0.51 28.1 C F 

Congress Street — EB Right 0.12 21.2 C Cc 
Purchase Street — SB Left 0.89 42.7 D A 
Purchase Street — SB Bear Left/Thru 0.94 38.6 D E 

—_ Overall Intersection 0.74 35.3 D E 

6. Atlantic Avenue {Summer Street — EB Left/Thru 0.86 36.3 D D 
at Summer Street }|Summer Street - WB Thru >1.0 >80.0 F D 

Summer Street — WB Right 0.59 307 Cc 
Atlantic Avenue — NB Left >1.0 >80.0 F Cc 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 F D 
Atlantic Avenue — NB Right 0.74 419 D C 

pee Overall Intersection >1.0 >80.0 F D 

7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.73 2.7 A A 
Summer Street Summer Street — EB Thru 0.45 43.7 D D 

Summer Street — EB Right 0.05 353 D D 
Summer Street — WB Left >1.0 >80.0 F D 
Summer Street — WB Left/Thru >1.0 >80.0 F D 
Overall Intersection 0.78 52.8 D B 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 69 (Continued)—Signalized Intersection Capacity Analysis, 2025 Alternative 3 
Morning Peak Hour Evening Peak Hour 
V/C? Delay» LOSS 95% Q*) VW/C Delay LOS 95% Q 


Signalized 


, Lane Group 
Intersection 


Atlantic Avenue Essex Street — EB Left 0.79 44.1 D 0.53 30.0 C 161 
at Essex Street Atlantic Avenue — NB Left/Thru 0.84 134 B 0.84 24.4 Cc 
Overall Intersection 0.83 25.3 -€ 0.71 26.2 C 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.72 Sy 1D) >1.0 >80.0 F 
at Essex Street / |Essex Street — EB Bear Right/Right 0.57 37.0 D >1.0 >80.0 F 
Lincoln Street Lincoln Street — NB Thru/Bear Right/Right 0.82 38.0 D >1.0 >80.0 F 
Surface Road — SB Left/Thru/Right >1.0 48.0 D 0.89 34.5 Cc 
Overall Intersection 0.86 41.8 D - >1.0  >80.0 FE 
11. Atlantic Avenue 0.70 20 A ml6| 0.41 49 A 
at Beach Street Overall Intersection 0.70 20 A - 0.41 4.9 A 
12. Atlantic Avenue |Kneeland Street — EB Left 0.94 62.7 E m#321 0.82 40.6 D 
at Kneeland Street }Kneeland Street — EB Left/Thru 0.85 470 D m#300 0.74 33.9 e 
MBTA Access Drive — WB Thru/Right 0.01 Mi WD 0 0.04 Si) 1D) 
Frontage Road — NB Left 1.00 694 E #603 >1.0 >80.0 B 
Frontage Road — NB Thru/Right >1.0 >80.0 F #1092 0.64 34.4 C 
1-90 Off-Ramp— NB Left 0.39 143 B 168 0.60 18.0 B 
1-90 Off-Ramp — NB Left/Thru 0.88 DS 18 #245 0.95 73.0 E 
Overall Intersection >1.0 >80.0  F - 0.84 59.8 E 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.60 126 B m30 0.66 48.2 D 
at Lincoln Street |Kneeland Street - WB Left/Thru/Right 0.88 56.9 E m223 0.83 56.2 E 
Lincoln Street — NB Left 0.93 50.7. D m#559 0.78 34.3 C 
Lincoln Street — NB Left/Thru/Right 0.94 416 D #500 0.79 28.9 C 
Overall Intersection 0.87 426 D - 0.77 43.8 D 
14. Surface Road Kneeland Street — EB Thru 0.44 29 Aeae 150 0.59 31.9 C 
at Kneeland Street |Kneeland Street — EB Right 0.14 216 47 0.27 Pale C 
Kneeland Street — WB Left 0.17 8.7 A m36 0.26 4.2 A 
Kneeland Street —- WB Thru 0.36 O93 AN m188 0.26 1.6 A 
Surface Road — SB Left/Thru/Right >1.0 >80.00 F m#274 >1.0 >80.0 F 
Overall Intersection 0.57 47.8 D - 0.75 >80.0 F 
15. Lincoln Street at |South Station Connector — EB 0.80 65.9 E 158 0.30 50.9 D 
South Station Left/Thru/Right 
Connector South Station Connector —- WB 0.57 45.8 D 92 >1.0 >80.0 F #511 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.59 60 <A 193 0.40 84 A 127 
Lincoln Street — SB Left/Thru/Right 0.09 53 A mll 0.16 13.5 B m61 
Overall Intersection 0.63 214 C - 0.75 >80.0 F - 
16. Surface Road at |South Station Connector — WB Left 0.54 346 C 63 1.00 64.0 E m118 
South Station Surface Ramp- SB Left/Thru 0.28 15 A mll 0.49 13.3 B m146 
Connector Overall Intersection 0.31 7.8 A - 0.59 Die C - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 69 (Continued)—Signalized Intersection Capacity Analysis, 2025 Alternative 3 
Signalized Morning Peak Hour Evening Peak Hour 
: Lane Group 
Intersection V/C* Delay’ LOS* 95% Q*%| V/C Delay LOS 95% Q 


. Dorchester Dorchester Avenue — NB Left F >1.0 >80.0 F m#324 
Avenue at West |Dorchester Avenue — NB Thru/Right B 0.27 15.3 B m106 
Broadway / Dorchester Avenue — SB Left/Thru F >1.0 >80.0 F #917 
Traveler Street |Dorchester Avenue — SB Right C 0.55 34.9 C 119 

Traveler Street — EB Left F 0.40 28.2 Cc #132 
Traveler Street — EB Thru Cc 0.81 38.8 D #479 
Traveler Street — EB Right Cc 0.41 19.9 B 61 
West Broadway — WB Left Cc 0.66 47.8 D #130 
West Broadway — WB Thru/Right E 0.69 33.3 Cc #273 
Overall Intersection F >1.0  >80.0 F - 
19. Dorchester Ave |West 4th Street — EB Left/Thru iF 0.79 48.1 D #207 
at West 4th Street /West 4th Street — EB Right C 0.14 24.5 C 35 
West 4th Street — WB Left/Thru/Right D 0.98 68.2 E #425 
Dorchester Avenue — NB Left P >1.0 >80.0 P #264 
Dorchester Avenue — NB Thru A 0.33 Te ea 102 
Dorchester Avenue — NB Right A 0.00 5s]2 A 2 
Dorchester Avenue — SB Left/Thru C >1.0 >80.0 F m203 
Dorchester Avenue — SB Right C 0.40 30.2 C m72 
Overall Intersection E >1.0 76.2 E - 
20. Purchase Street |I-93 Off-Ramp — SB Left D 0.78 21.4 C 504 
at I-93 Off-Ramp |I-93 Off-Ramp — SB Thru/Right F 0.67 34.8 Cc 265 
/ Seaport Seaport Boulevard — WB Left E 0.36 274 C m54 
Boulevard Seaport Boulevard — WB Left/Thru F 0.37 274 C m58 
Purchase Street — SB Thru/Right C >1.0 >80.0 F #605 
Overall Intersection E 0.80  >80.0 F - 
21. Congress Street |Congress Street — EB Left/Thru D >1.0 >80.0 £F m#324 
at A Street / Congress Street — EB Right B 0.12 17.8 B m26 
Thompson Place |Congress Street — WB Left P 0.74 32.6 C 353 
Congress Street — WB Thru/Right A 0.35 69 A 139 
A Street — NB Left/Thru F >1.0 >80.0 F #525 
A Street — NB Right B 0.31 16.7 B 50 
Thompson Place — SB Left/Thru/Right D 0.51 48.1 D 106 
Overall Intersection E 0.89 57.6 E - 
22. SS Bus Ramps/ |South Station Connector Extension - WB B 0.68 15.6 B 109 
Left/Right 
South Station SS Bus Ramps — NB Thru/Right A 20 
Connector 0.12 5.8 A 
Extension 
SS Bus Ramps — SB Left/Thru 0.43 7.7 2A 79 
Overall Intersection 0.53 9.7 A - 

Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 

m Volume for 95" percentile queue is metered by upstream signal 

South Station Expansion October 2014 


Massachusetts Department of Transportation Page 113 


Traffic Analysis Technical Report 


Table 70—Unsignalized Intersection Capacity Analysis, 2025 Alternative 3 
Unsignalized 


Morning Peak Hour Evening Peak Hour 
Lane Group J e 


Intersection vic? Delay? LOS‘ vic? Delay? —LOS* 

10. Atlantic Avenue at 17s. “¢ 0.11 142 B 
East Street 

17. Dorchester Avenue at West 2nd Street — WB F >1.0 >50.0 F 

West 2nd Street Dorchester Avenue - NB A 0.27 0.0 A 

Dorchester Avenue - SB A 1.4 A 

23. South Station Connector South Station Connector Extension — EB 0.21 0.0 A 0.09 0.0 A 

Extension / Loop Road South Station Connector Extension —- WB 0.01 0.0 A 0.08 0.0 A 

Loop Road - SB 0.09 8.8 A 0.22 10.0 B 

24. South Station Connector South Station Connector Extension — EB 0.12 WS A 0.08 74 A 

Extension / Loop Road Connector Road — NB 0.00 0.0 A 0.00 0.0 A 

26. JD 1+2/ Dorchester Ave JD 1+2— EB 0.14 12.7 B 0.20 15.5 G 

Dorchester Ave — NB 0.01 0.3 A 0.02 0.7 A 

Dorchester Ave — SB 0.23 0.0 A 0.34 0.0 A 

27. JD 3/ Connector Road JD 3—WB 0.06 D5 A 0.02 8.9 A 

Connector Road — NB 0.11 0.0 A 0.07 0.0 A 

28. JD 4/ Connector Road JD 4—-—WB 0.04 10.8 B 0.22 11.1 B 

Connector Road — NB 0.04 2.5 A 0.03 3.0 A 

29. JD5/ Dorchester Ave JD 5-—EB 0.08 14.2 B 0.61 28.9 D 

Dorchester Ave — NB 0.03 1.1 A 0.01 0.5 A 

Dorchester Ave — SB 0.35 0.0 A 0.33 0.0 A 

30. South Station Bus Access / JD|South Station Bus Access — EB 0.21 0.0 A 0.09 0.0 A 

6 South Station Bus Access - WB 0.00 0.0 A 0.00 0.0 A 

JD 6—NB 0.03 10.2 B 0.15 10.0 A 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


The study area experiences higher levels of vehicle, pedestrian, and bicycle activity during the morning 
and evening peak hours coinciding with commuter traffic. Varying factors such as curbside loading and 
stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic operations 
on a day-to-day basis. 


For 2025 Alternative 3, all unsignalized intersections in the study area would operate at an overall LOS D 
or better during the morning and evening peak hours, except for the westbound approach at the 
intersection of Dorchester Avenue and West 2™ Street; this approach would operate at LOS F during the 
morming and evening peak hours. The majority of signalized intersections would operate at an overall 
LOS E or worse during the morning and evening peak hours: 


e Congress Street at Dorchester Avenue (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour. 
With the reopening of Dorchester Avenue, the northbound approach would experience high 
volumes, with inadequate green time allocated to this approach under current signal timing. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during both the morning and evening peak hours. Congested 
conditions on I-93 during the peak hours result in delays on the I-93 on-ramp which impact the 
intersection operations. On the Seaport Boulevard westbound approach, unclear traffic 
regulations result in vehicles making illegal turns and/or cutting off other vehicles when they 
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realize the error. Pedestrians have an exclusive pedestrian phase, but typically chose to cross 
concurrently with Atlantic Avenue traffic which increases traffic delays. 


e Atlantic Avenue at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour. 
Evening delays are due to high northbound volumes on Atlantic Avenue and high volumes 
heading westbound on Congress Street turning right onto Atlantic Avenue. 


e Purchase Street at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS E during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS F during the morning peak hour and an overall LOS D during the evening peak hour. 
During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach would experience a heavy 
traffic demand from the east. Atlantic Avenue provides for three lanes of travel, but during peak 
hours the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car 
drop-offs and pickups on Atlantic Avenue negatively affect traffic operations when double or 
triple parked. During the peak hours, commuters that take public transit into South Station 
disperse in groups causing conflicts when they cross the street and force traffic to yield. Atlantic 
Avenue provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 
3,750 pedestrians traversing the intersection during the peak hours. 


e Surface Road at Essex Street and Lincoln Street (PM peak hour) — This intersection would 
operate at an overall LOS D during the morning peak hour and an overall LOS F during the 
evening peak hour. Heavy evening traffic heading eastbound from Essex Street onto I-93 
Northbound experience high delays due to the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during the morning peak hour and LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour 
when traffic getting on I-93/I-90 are highest. 


e South Station Bus Ramps at I-90/193 HOV Lanes and I-93 Off-Ramps (PM peak hour) — 
This intersection would operate at an overall LOS C in the morning peak period and an overall 
LOS F during the evening peak hour. With high westbound volumes, particularly turning left, 
this approach would experience high delays. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection would 
operate at an overall LOS F in both the moming and evening peak hours. Dorchester Avenue is 
allotted the majority of the cycle length which causes delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated on a button push, is regularly called during the peak hours adding to the overall 
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intersection delay for vehicles. With the reopening of Dorchester Avenue and new development 
within South Station, an increase in traffic through the Dorchester Avenue corridor would result 
in higher delays on the north and southbound approaches. 


e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS E in both the morning and evening peak hours. Dorchester Avenue is 
allocated the majority of the cycle length which causes higher delays on West 4th Street. Both 
West 4th Street approaches provide a shared left-turn/through lane without any allotted time for 
protected lefts which causes additional backups on West 4th Street. With the reopening of 
Dorchester Avenue and new development within South Station, an increase in traffic through the 
Dorchester Avenue corridor would result in higher delays on the north and southbound 
approaches. 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (AM and PM peak hours) — This 
intersection would operate at an overall LOS E during the morning peak hour and an overall LOS 
F during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
would operate at an overall LOS E during both morning and evening peak hours. During the 
morming peak hour, heavy westbound traffic turning left onto A Street causes high delays 
resulting in an overall LOS E. During the evening peak hour, traffic turning left from A Street 
onto Congress Street experience high delays due to a short green time where only a few cars can 
pass through the intersection. 


6.5.4. | South Station Intersection Capacity Analysis — 2035 Alternative 3 


Tables 71 and 72 summarize the intersection capacity analyses for the South Station intersections for 
2035 Alternative 3. Detailed traffic networks are available upon request from MassDOT. 
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Table 71—Signalized Intersection Capacity Analysis, 2035 Alternative 3 
| Morning Peak Hour Evening Peak Hour 


VIC? Delay” LOS* 95%Q* | V/C_ Delay LOS 95%Q 


Signalized 


Intersection Fane Coup 


1. Congress Street |Dorchester Avenue — NB Left/Right 0.78 404 D m#339 >1.0 >80.0 F m#731 
at Dorchester Congress Street — EB Thru/Right 0.62 24.8 C m134 0.51 17.2 B m301 
Avenue Congress Street — WB Left >1.0 >80.0 F m#240 0.56 22.8 C m46 

Congress Street - WB Thru 0.35 32.6 C m167 0.24 9.8 A m69 
= Overall Intersection >1.0 52.6 D - 0.84  >80.0 F - 

2. Summer Street {Summer Street - EB Left/Thru/Right 0.81 Oy IN ml148 0.70 9.5 A m107 
at Dorchester Summer Street — WB Left/Thru/Right 0.39 10.2 B 134 0.45 15.5 B 166 
Avenue Dorchester Avenue — NB Left >1.0 >80.0 F #202 0.94 >80.0 F #179 

Dorchester Avenue — NB Thru/Right 0.57 328) ¢ 186 0.58 24.1 C 227 
Dorchester Avenue — SB Left >1.0 >80.0 F m#273 >1.0 >80.0 F #310 
Dorchester Avenue — SB Thru/Right 0.97 65.7 E m#428 0.71 18.0 B Bil) 
|__| Overall Intersection >1.0 52.6 D - 1.00 42.4 D - 

3. Atlantic Avenue |Seaport Boulevard — EB Left/Thru >1.0 >80.0 F m#514 >1.0 45.7 D m#456 
at Seaport Seaport Boulevard — WB Thru/Right >1.0 >80.0 F #583 >1.0 >80.0 F #879 
Boulevard Seaport Boulevard — WB Bear Right/ Right >1.0 >80.0 F #371 >1.0 >80.0 F #497 

Seaport Boulevard — WB Right >1.0 >80.0 F #397 >1.0 >80.0 F #513 
Atlantic Avenue — NB Left/Bear Left >1.0 >80.0 F m#585 >1.0 >80.0 F m#637 
Atlantic Avenue — NB Bear Left/Thru/Right >1.0 >80.0 F m#609 >1.0 >80.0 F m#950 

a Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 

4. Atlantic Avenue {Atlantic Avenue — NB Thru/Right 0.99 28.8 C m97 >1.0 >80.0 F m#315 
at Congress Street |Congress Street — EB Left 0.86 43.0 D m173 0.68 42.7 D m194 

Congress Street — EB Thru 0.44 68 <A m91 0.46 10.9 B m323 
Congress Street — WB Right >1.0 >80.0 F #382 >1.0 >80.0 F m#294 
beau Overall Intersection >1.0 422 D - >1.0  >80.0 F - 

5. Purchase Street |Congress Street - EB Thru 0.49 25.3 C 0.86 39.1 D #386 
at Congress Street Congress Street — EB Bear Right 0.53 28.8 C >1.0 >80.0 F #867 

Congress Street — EB Right 0.12 213 C 0.27 25.4 C 83 
Purchase Street — SB Left 0.96 48.0 D 0.60 84 A m0 
Purchase Street — SB Bear Left/Thru 0.99 433 D >1.0 >80.0 F m405 

—_ Overall Intersection 0.77 38.7 D >1.0  >80.0 FE - 

6. Atlantic Avenue {Summer Street — EB Left/Thru 0.91 419 D 0.95 51.3 D #208 
at Summer Street |Summer Street - WB Thru >1.0 >80.0 F 0.92 48.2 D m#224 

Summer Street — WB Right 0.63 sly € 0.56 25.3 C mi#55 
Atlantic Avenue — NB Left >1.0 >80.0 F 0.55 DDD) Cc m91 
Atlantic Avenue — NB Left/Thru >1.0 >80.00 F >1.0 58.1 E m#414 
Atlantic Avenue — NB Right 0.82 43.4 D 0.40 32.1 C m51 
pe Overall Intersection >1.0 >80.0 F - 0.99 45.8 D - 

7. Purchase Street at |Purchase Street — SB Left/Thru/Right 0.76 2.9 A m28 0.68 2.6 A m32 
Summer Street Summer Street — EB Thru 0.47 44.1 D 106 0.53 41.1 D 169 

Summer Street — EB Right 0.05 353 D 30 0.43 39.1 D 129 
Summer Street — WB Left >1.0 >80.0 F m97 0.82 51.5 D m173 
Summer Street — WB Left/Thru >1.0 >80.0 F m106 0.83 44.7 D ml181 
Overall Intersection 0.81 61.9 E - 0.68 18.8 B - 

Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 

m Volume for 95" percentile queue is metered by upstream signal 

South Station Expansion October 2014 


Massachusetts Department of Transportation Page 117 


Traffic Analysis Technical Report 


Table 71 (Continued)—Signalized Intersection Capacity Analysis, 2035 Alternative 3 
Morning Peak Hour Evening Peak Hour 
V/C? Delay” LOSS 95% Q*) VW/C Delay LOS 95% Q 


Signalized 
Intersection 


Lane Group 


Atlantic Avenue Essex Street — EB Left 0.83 46.7 D #239 0.56 30.5 C 169 
at Essex Street Atlantic Avenue — NB Left/Thru 0.88 20.3 C 297 0.87 27.1 C #306 
Overall Intersection 0.86 27.3 CC - 0.74 28.2 C - 
Surface Road Essex Street — EB Left/Bear Left/Thru 0.75 38.7 D 251 >1.0 >80.0 F #696 
at Essex Street / 
Lincoln Street 
Essex Street — EB Bear Right/Right 0.60 38.0 D >1.0 >80.0 F #792 
Lincoln Street — NB Thru//Bear Right/Right 0.86 402 D >1.0 >80.0 F #625 
Surface Road — SB Left/Thru/Right >1.0 60.0 E 0.93 38.2 D #428 
Overall Intersection 0.89 477 D - >1.0  >80.0 F - 
11. Atlantic Avenue 0.73 Pia ml6| 0.43 50 A m75 
at Beach Street Overall Intersection 0.73 21 #A - 0.43 5.0 A - 
12. Atlantic Avenue |Kneeland Street — EB Left 0.94 55a m#329 0.84 42.2 D m222 
at Kneeland Street 
Kneeland Street — EB Left/Thru 0.85 450 D m#307 0.75 34.8 Cc m213 
MBTA Access Drive — WB Thru/Right 0.01 Bi 1D) 0 0.04 37.9 D 5 
Frontage Road — NB Left >1.0 >80.0 F #639 >1.0 >80.0 F #506 
Frontage Road — NB Thru/Right >1.0 >80.0 F #1152 0.68 36.2 D #261 
1-90 Off-Ramp— NB Left 0.41 15.1 B 176 0.63 19.1 B 288 
1-90 Off-Ramp — NB Left/Thru 0.92 >80.0 F #258 1.00 >80.0 F #371 
Overall Intersection >1.0 >80.0 F - 0.88 67.7 E - 
13. Kneeland Street |Kneeland Street — EB Left/Thru/Right 0.62 124 B m32 0.67 48.7 D m262 
at Lincoln Street |Kneeland Street — WB Left/Thru/Right 0.89 56.0 E m224 0.84 56.2 E m192 
Lincoln Street — NB Left 1.00 65.7 E m#584 0.85 40.4 D m#365 
Lincoln Street — NB Left/Thru/Right >1.0 S42: SE #527 0.86 33.6 Cc m#335 
Overall Intersection 0.91 497 D - 0.81 45.9 D - 
14. Surface Road Kneeland Street — EB Thru 0.46 ALC 157 0.62 32.6 Cc 215 
at Kneeland Street |Kneeland Street — EB Right 0.14 25.6 C 48 0.28 27.9 (C 71 
Kneeland Street — WB Left 0.17 87 A m36 0.28 Sl A ml19 
Kneeland Street - WB Thru 0.38 Oe m190 0.27 1.8 A m24 
Surface Road — SB Left/Thru/Right >1.0 >80.0 F m#274 >1.0 >80.0 F m#549 
Overall Intersection 0.59 50.7 D - 0.80 >80.0 F - 
15. Lincoln Street at |South Station Connector — EB 0.81 66.2 E 160 0.31 53.0 D 95 
South Station Left/Thru/Right 
Connector South Station Connector —- WB 0.58 464 D 93 >1.0 >80.0 F #518 
Left/Thru/Right 
Surface Ramp — NB Left/Thru/Right 0.62 63 A 210 0.41 8.6 A 134 
Lincoln Street — SB Left/Thru/Right 0.10 54 A mll 0.17 13.0 B m60 
Overall Intersection 0.65 214 C - 0.77 —>80.0 F - 
16. Surface Road at |South Station Connector — WB Left 0.55 34 Se 64 >1.0 67.4 E m118 
South Station Surface Ramp- SB Left/Thru 0.29 17 A ml4 0.51 139 B m150 
Connector Overall Intersection 0.32 78 A - 0.61 BIO C - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d 95th percentile queue length, expressed in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 71 (Continued)—Signalized Intersection Capacity Analysis, 2035 Alternative 3 
Signalized 
Intersection 


Morning Peak Hour Evening Peak Hour 


Lane Grou 
Le V/C* Delay’ LOS* 95% Q4| V/C Delay LOS 95% Q 


. Dorchester Dorchester Avenue — NB Left >1.0 >80.0 F m#689 >1.0 >80.0 F m#345, 
Avenue at West {Dorchester Avenue — NB Thru/Right 0.39 141 B m133 0.28 15.3 B m108 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #601 >1.0 >80.0 F #941 
Traveler Street |Dorchester Avenue — SB Right 0.15 29.55 C 41 0.58 36.0 D 129 

Traveler Street — EB Left >1.0 >80.0 F #220 0.44 29.9 Cc #143 
Traveler Street - EB Thru 0.67 28.4 C #398 0.84 41.8 D #505 
Traveler Street — EB Right 0.18 20.2 C 46 0.43 20.1 Cc 65 
West Broadway — WB Left 0.40 25.7 C #106 0.78 64.2 E #137 
West Broadway — WB Thru/Right 1.00 66.7 E #489 0.72 34.8 C #290 
Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 
19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #346 0.86 55.9 E #226 
at West 4th Street ]West 4th Street - EB Right 0.06 IN, XE 5) 0.17 24.9 C 41 
West 4th Street — WB Left/Thru/Right 0.94 61.8 —E #390 >1.0 77.0 E #447 
Dorchester Avenue — NB Left >1.0 >80.0 F #707 >1.0 >80.0 F #295 
Dorchester Avenue — NB Thru 0.52 91 A 178 0.34 7.8 #A 106 
Dorchester Avenue — NB Right 0.00 Sees A 2 0.00 1 A 2 
Dorchester Avenue — SB Left/Thru 0.54 24 ae m68 >1.0 >80.0 F m211 
Dorchester Avenue — SB Right 0.30 30.8 C m39 0.43 28.9 Cc m76 
Overall Intersection >1.0 Vig 18, - >1.0  >80.0 FE - 
20. Purchase Street |I-93 Off-Ramp — SB Left >1.0 476 D #1129 0.80 22.8 Cc 538 
at I-93 Off-Ramp |I-93 Off-Ramp — SB Thru/Right >1.0 >80.0 F #711 0.70 35.8 D #278 
/ Seaport Seaport Boulevard — WB Left >1.0 >80.0 F ml44 0.38 27.7 C m55 
Boulevard Seaport Boulevard — WB Left/Thru >1.0 >80.0 F m167 0.38 27.7 C m60 
Purchase Street — SB Thru/Right 0.81 344 C 308 >1.0 >80.0 F #641 
Overall Intersection >1.0 66.5 E - 0.84  >80.0 F - 
21. Congress Street |Congress Street — EB Left/Thru 0.95 Sill 18) #228 >1.0 >80.0 F m#341 
at A Street / Congress Street — EB Right 0.09 143 B m21 0.13 16.8 B m25 
Thompson Place |Congress Street — WB Left >1.0 >80.0 F #752 0.77 33.8 C #377 
Congress Street - WB Thru/Right 0.44 85 A 194 0.36 70 A 145 
A Street — NB Left/Thru 0.98 >80.0 F #227 >1.0 >80.0 F #264 
A Street — NB Right 0.10 143 B 26 0.32 16.8 B 50 
Thompson Place — SB Left/Thru/Right 0.35 43.8 D 66 0.53 48.8 D 109 
Overall Intersection 0.98 144. E - 0.92 63.1 E - 
22. SS Bus Ramps/ |South Station Connector Extension —- WB 0.39 145 B 51 0.68 15.7 B 111 
South Station Left/Right 0.34 48 A 37 0.12 5.8 A 20 
Connector SS Bus Ramps — NB Thru/Right 0.09 36 A 14 0.43 78 A 76 
Extension SS Bus Ramps — SB Left/Thru 
Overall Intersection 0.35 60 A - 0.53 9.9 A - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound. 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 72—Unsignalized Intersection Capacity Analysis, 2035 Alternative 3 
Unsignalized 


Morning Peak Hour Evening Peak Hour 
Lane Group e e 


Intersection vic? Delay? LOS‘ vic? Delay? LOS‘ 

10. Atlantic Avenue at 18.2 C 0.12 142 B 
East Street 

17. Dorchester Avenue at West 2nd Street — WB F >1.0 >50.0 F 

West 2nd Street Dorchester Avenue - NB A 0.27 0.0 A 

Dorchester Avenue - SB A 0.06 1.5 A 

23. South Station Connector South Station Connector Extension — EB 0.21 0.0 A 0.09 0.0 A 

Extension / Loop Road South Station Connector Extension —- WB 0.01 0.0 A 0.08 0.0 A 

Loop Road - SB 0.10 8.8 A 0.23 10.1 B 

24. South Station Connector South Station Connector Extension — EB 0.12 WS A 0.08 7A A 

Extension / Loop Road Connector Road — NB 0.00 0.0 A 0.00 0.0 A 

26. JD 1+2/ Dorchester Ave JD 14+2— EB 0.14 12.8 B 0.21 15.7 Cc 

Dorchester Ave — NB 0.01 0.3 A 0.02 0.7 A 

Dorchester Ave — SB 0.23 0.0 A 0.34 0.0 A 

27. JD3/ Connector Road JD 3—WB 0.06 D5 A 0.02 8.9 A 

Connector Road — NB 0.12 0.0 A 0.08 0.0 A 

28. JD 4/ Connector Road JD 4—-—WB 0.04 10.9 B 0.22 11.2 B 

Connector Road — NB 0.05 2.6 A 0.03 3.2 A 

29. JD5/ Dorchester Ave JD 5-—EB 0.09 14.4 B 0.63 30.7 D 

Dorchester Ave — NB 0.03 1.0 A 0.01 0.5 A 

Dorchester Ave — SB 0.36 0.0 A 0.34 0.0 A 

30. South Station Bus Access / JD|South Station Bus Access — EB 0.21 0.0 A 0.09 0.0 A 

6 South Station Bus Access - WB 0.00 0.0 A 0.00 0.0 A 

JD 6—NB 0.03 10.2 B 0.16 10.0 B 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 


The study area would experience increased levels of vehicle, pedestrian, and bicycle activity during the 
morning and evening peak hours coinciding with commuter traffic. Varying factors such as curbside 
loading and stopping, construction activity, vehicles blocking intersections and jaywalking degrade traffic 
operations on a day-to-day basis. 


For 2035 Alternative 3, all unsignalized intersections in the study area would operate at an overall LOS D 
or better during the morning and evening peak hours, except for the westbound approach at the 
intersection of Dorchester Avenue and West 2™ Street; this approach would operate at LOS F during the 
morning and evening peak hours. The majority of signalized intersections would operate at an overall 
LOS E or worse during the morning and evening peak hours: 


e Congress Street at Dorchester Avenue (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour. 
With the reopening of Dorchester Avenue, the northbound approach would carry higher volumes, 
with inadequate green time allocated to this approach under current signal timing. 


e Atlantic Avenue at Seaport Boulevard (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during both the morning and evening peak hours. Congested 
conditions on I-93 during the peak hours result in delays on the I-93 on-ramp which impact the 
intersection operations. On the Seaport Boulevard westbound approach, unclear traffic 
regulations result in vehicles making illegal turns and/or cutting off other vehicles when they 
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realize the error. Pedestrians have an exclusive pedestrian phase, but typically chose to cross 
concurrently with Atlantic Avenue traffic which increases traffic delays. 


e Atlantic Avenue at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour. 
Evening delays are due to high northbound volumes on Atlantic Avenue and high westbound 
volumes on Congress Street turning right onto Atlantic Avenue. 


e Purchase Street at Congress Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour. 
Observed conditions in the evening are often worse than the model reports when the I-93/I-90 
ramps back into the intersection and create congestion. On the eastbound Congress Street 
approach drivers use the two right lanes to merge onto the I-90/I-93 ramp despite traffic 
regulations. This back-up results in added delays to the Purchase Street and Congress Street 
corridors. 


e Atlantic Avenue at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS F during the morning peak hour and an overall LOS D during the evening peak hour. 
During the peak hours Atlantic Avenue is heavily used by commuters from I-90 Eastbound and 
I-93 Northbound. In addition, the westbound Summer Street approach would carry higher traffic 
demands from the east. Atlantic Avenue provides for three lanes of travel, but during peak hours 
the curbside activity often reduces the capacity of Atlantic Avenue. Taxis and passenger car drop- 
offs and pickups on Atlantic Avenue negatively affect traffic operations when double or triple 
parked. During the peak hours, commuters that take public transit into South Station disperse in 
groups causing conflicts when they cross the street and force traffic to yield. Atlantic Avenue 
provides two left turn lanes, but is hindered by concurrent pedestrian operations and over 3,750 
pedestrians traversing the intersection during the peak hours. 


e Purchase Street at Summer Street (AM peak hour) — This intersection would operate at an 
overall LOS E during the morning peak hour and LOS B during the evening peak hour. Increased 
traffic from the South Station developments cause increases to Summer Street westbound left 
movement increasing approach delays and subsequently overall intersection delays. 


e Surface Road at Essex Street and Lincoln Street (PM peak hour) — This intersection would 
operate at an overall LOS D during the morning peak hour and an overall LOS F during the 
evening peak hour. Heavy evening traffic heading eastbound from Essex Street onto I-93 
Northbound experience high delays due to the amount of green time allocated to the movement. 


e Atlantic Avenue at Kneeland Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS F during the morning peak hour and LOS E during the evening peak 
hour. There are heavy volumes exiting the I-93 Northbound Frontage Road and I-90 Eastbound 
contributing to congestion and delay at this intersection. High volumes on Kneeland Street 
turning left onto Atlantic Avenue also contribute to congestion and delays. 


e Surface Road at Kneeland Street (PM peak hour) — This intersection would operate at an 
overall LOS D during the morning peak hour and an overall LOS F during the evening peak hour 
when traffic getting on I-93/I-90 are highest. 


e South Station Bus Ramps at I-90/193 HOV Lanes and I-93 Off-Ramps (PM peak hour) — 
This intersection would operate at an overall LOS C in the morning peak period and an overall 
LOS F during the evening peak hour. With high westbound volumes, particularly turning left, 
this approach would experience high delays. 


e Dorchester Avenue at West Broadway (AM and PM peak hours) — This intersection would 
operate at an overall LOS F in both the morning and evening peak hours. Dorchester Avenue is 
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allotted the majority of the cycle length which causes delays on West Broadway and Traveler 
Street. The West Broadway and Traveler Street left-turns are not protected and must yield to on- 
coming traffic which causes few left turns to process during each cycle. The exclusive pedestrian 
phase, activated on a button push, is regularly called during the peak hours adding to the overall 
intersection delay for vehicles. With the reopening of Dorchester Avenue and new development 
within South Station, an increase in traffic through the Dorchester Avenue corridor would result 
in higher delays on the north and southbound approaches. 


e Dorchester Avenue at West 4th Street (AM and PM peak hours) — This intersection would 
operate at an overall LOS E in the morning peak hour and LOS F in the evening peak hour. 
Dorchester Avenue is allocated the majority of the cycle length which causes higher delays on 
West 4th Street. Both West 4th Street approaches provide a shared left-turn/through lane without 
any allotted time for protected lefts which causes additional backups on West 4th Street. With the 
reopening of Dorchester Avenue and new development within South Station, an increase in traffic 
through the Dorchester Avenue corridor would result in higher delays on the north and 
southbound approaches. 


e Purchase Street at I-93 Off-Ramp and Seaport Boulevard (AM and PM peak hours) — This 
intersection would operate at an overall LOS E during the morning peak hour and an overall LOS 
F during the evening peak hour. Heavy southbound traffic from Purchase Street and the I-93 Off- 
Ramp amount to long queues and high delays. An excessive amount of green time is allocated to 
the Seaport Boulevard westbound movements adding to the delays experienced by southbound 
traffic. 


e Congress Street at A Street / Thompson Place (AM and PM peak hours) — This intersection 
would operate at an overall LOS E during both morning and evening peak hours. During the 
morning peak hour heavy westbound traffic turning left onto A Street causes high delays resulting 
in an overall LOS E. During the evening peak hour, traffic turning left from A Street onto 
Congress Street experience high delays due to a short green time where only a few cars can pass 
through the intersection. 


6.5.5. Layover Facility Intersection Capacity Analysis — 2025 Alternative 3 


The intersection capacity analyses for the layover facility intersections for 2025 Alternative 3 are identical 
to 2025 Alternative | as summarized in Section 6.3.5 and Tables 49 through 55. 


For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
would operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning 
peak, midday, and evening peak. Intersection traffic operations would not be degraded as a result of the 
layover facility operation at any of the three potential layover facility sites. This is primarily due to the 
very low passenger vehicle and service vehicle traffic demands projected to occur to and from the layover 
yard. 


LOS E/F conditions at the intersection of Hyde Park Avenue / Neponset Valley Pkwy / Wolcott Ct / 
Wolcott Square at the Readville-Yard 2 layover facility do not occur within lane groups that provide 
access to or egress from the layover yard. 


6.5.6. | Layover Facility Intersection Capacity Analysis — 2035 Alternative 3 


The intersection capacity analyses for the layover facility intersections for 2035 Alternative 3 are identical 
to 2035 Alternative | as summarized in Section 6.3.6 and Tables 55 through 60. 
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For all three proposed layover sites, all turning movements to and from the layover facility site driveways 
would operate at acceptable levels (LOS D or better) during the three peak periods analyzed — morning 
peak, midday, and evening peak. Intersection traffic operations would not be degraded as a result of the 
layover facility operation at any of the three potential layover facility sites. This is primarily due to the 
very low passenger vehicle and service vehicle traffic demands projected to occur to and from the layover 
yard. 


LOS E/F conditions at the intersection of Hyde Park Avenue / Neponset Valley Pkwy / Wolcott Ct / 
Wolcott Square at the Readville-Yard 2 layover facility do not occur within lane groups that provide 
access to or egress from the layover yard. 


7. Proposed Mitigation/Consistency with Regulatory Requirements 


This section identifies and discusses appropriate transportation improvements and mitigation measures to 
minimize the potential negative impacts resulting from the SSX project. Project-related impacts were 
determined as those impacts resulting from the Build Alternatives, above and beyond impacts that would 
otherwise occur in the No Build Alternative. 


7.1. TDM Mitigation Commitments 


Consistent with MassDOT’s efforts to reduce automobile dependency through the GreenDOT Policy, 
Mode Shift Goal, Healthy Transportation Compact, and Healthy Transportation Directive, several TDM 
commitments are proposed for the SSX project. TDM commitments for the SSX project which would 
apply to Alternative 1 — Transportation Improvements Only, are as follows: 


e Incorporate bicycle parking in the new headhouse on Dorchester Avenue. 

e Construct of one-half mile of Harborwalk adjacent to Fort Point Channel, which would close the 
last remaining gap in Downtown Boston in a continuous waterfront walkway. 

e Improve pedestrian connections around and through the South Station site to the neighboring 
communities of the Leather District, Chinatown, the Downtown/Financial District, and the South 
Boston Waterfront/Innovation District. 

e Participate in the EPA SmartWay Transport Program to increase energy efficiency and reduce 
greenhouse gas emissions. 

e Provide electronic signage displaying transit schedule information. 

e Incorporate curbside space and accommodate a shuttle stop along Dorchester Avenue. 

e Work with the City of Boston to improve bicycle accommodations along Atlantic Avenue from 
Kneeland Street to Summer Street. 

e Prepare a CMP for BTD to minimize disruption in the area throughout construction. 


In addition to the TDM commitments made for Alternative 1, TDM commitments for the SSX project 
which would apply to Alternative 2 and Alternative 3 are as follows: 


e Accommodate electric vehicle charging facilities within the structured parking. Charge market 
rates for off-street parking spaces used by single occupant vehicle (SOV) drivers. 

e Provide car sharing parking (Zipcar or similar program) and carpool/vanpool designated parking 
spaces in any structured parking facilities. 

e Work with the BTD to conduct a post-development traffic monitoring program. The program 
would be conducted prior to the start of construction of each phase and repeated six months after 
the issuance of occupancy certificates. 
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7.2. Alternative 1 — Transportation Improvements Only: Roadway and 
Intersection Mitigation 


In Alternative 1, for all three layover facility sites, intersection traffic operations would not be degraded 
as a result of the layover facility operation. This is primarily due to the very low passenger vehicle and 
service vehicle traffic generation projected for the layover yards. Therefore, no roadway or traffic signal 
mitigation would be required as part of the SSX project at any of the three layover facility sites. 


At South Station, roadway and intersection mitigation associated with Alternative | is described in the 
following sections. 


7.2.1. Atlantic Avenue Corridor 


Of primary importance is the need to address the curbside congestion on Atlantic Avenue. Reopening 
Dorchester Avenue to public access presents an opportunity to mitigate the curbside congestion on 
Atlantic Avenue and better accommodate shuttles to/from the South Boston Waterfront/Innovation 
District. The conceptual layout for Dorchester Avenue will include accommodation for taxicabs, drop-off, 
pick-up, and shuttles along the newly opened portion of Dorchester Avenue. Doing so would result in a 
30 to 40% reduction in the curbside activity along Atlantic Avenue. As a near-term mitigation that can be 
implemented immediately, curbside congestion on Atlantic Avenue would be reduced by eliminating the 
six parking meters along Atlantic Avenue at Kneeland Street and reprogramming the curb to 
accommodate drop-off or taxicabs. 


In addition to addressing the curbside congestion on Atlantic Avenue, the SSX project proposes to 
improve bicycle connectivity into Dewey Square along Atlantic Avenue by working with the city to 
provide a bicycle lane along the west side of Atlantic Avenue from Kneeland Street to Essex Street. 


7.2.2. Atlantic Avenue at Summer Street (Dewey Square) 


Added traffic and pedestrians through Dewey Square would result in the need for adjustments to lane 
assignments and signal timing/phasing. There is an existing conflicting pedestrian crossing that runs 
concurrently with a dual left-turn maneuver from Atlantic Avenue onto Summer Street, which creates 
pedestrian crossing conflicts with dual left-turn vehicles. Proposed intersection mitigation is as follows: 


e Restripe the Atlantic Avenue northbound approach, eliminating the shared left-turn/thought lane and 
provide diagonal crossing markings in the intersection; 


e To better accommodate the pedestrian desire line from South Station to Dewey Square, add a 
crosswalk on the westbound approach of the Summer Street/Purchase Street intersection where one 
does not exist today; 


e Improve concurrent pedestrian phase timings at Summer Street/Purchase Street intersection to 
adequately accommodate pedestrians; and 


e Optimize all intersection timings and offsets. 


Tables 73 and 74 compare the morning and evening LOS benefits of the proposed mitigation. 


October 2014 South Station Expansion 
Page 124 Massachusetts Department of Transportation 


Traffic Analysis Technical Report 


Table 73—Dewey Square — 2025 Alternative 1 
Signalized | Morning Peak Hour Evening Peak Hour 

, Lane Group a z Fj 
Intersection | v/C* Delay? LOSS 95%Q V/C Delay LOS 


95% Q 


6. Atlantic Avenue |Summer Street — EB Left/Thru 0.79 32.2 0.88 42.8 173 
at Summer Street [Summer Street —- WB Thru >1.0 >80.0 
Summer Street — WB Right 0.56 32.9 
Atlantic Avenue — NB Left >1.0 >80.0 
Atlantic Avenue — NB Left/Thru >1.0 >80.0 
Atlantic Avenue — NB Right 0.43 35.3 


'S) 's| ssl 1S) (5) 3 |e ewMe Bie omc me) 
DouvTOoSejpa0waoYy 


a Overall Intersection >80.0 
7. Purchase Street at | Purchase Street — SB Left/Thru/Right 2.2 
Summer Street Summer Street — EB Thru 0.45 43.7 
Summer Street — EB Right 0.05 35.3 

Summer Street — WB Left >1.0 >80.0 

Summer Street — WB Left/Thru >1.0 >80.0 

Overall Intersection 0.74 50.3 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Table 74—Dewey Square — 2025 Alternative 1 Mitigated 
Signalized | Morning Peak Hour Evening Peak Hour 
: Lane Group — 
Intersection | V/C? Delay’ LOS* 95% Q*| V/C Delay LOS 95% Q 


6. Atlantic Avenue {Summer Street — EB Left/Thru 0.85 464 D 0.89 36.7 D #167 
at Summer Street [Summer Street —- WB Thru 0.99 73.1 E 0.86 51.6 D #215 
Summer Street — WB Right 50.4 D 0.37 49.3 D 93 

Atlantic Avenue — NB Left 444 D 0.38 27.1 Cc m132 

Atlantic Avenue — NB Thru 46.2 D 0.96 51.4 D #390 

Atlantic Avenue — NB Right 23.6 C 0.32 62.8 E m112 

= Overall Intersection 47.8 D 0.93 48.1 D - 
7. Purchase Street at |Purchase Street — SB Left/Thru/Right Dee 0.64 2.6 A 36 
Summer Street Summer Street — EB Thru 0.43 41.9 D 0.40 33.5) C 150 
Summer Street — EB Right 0.08 Soll 1D) 0.47 37.6 D 120 

Summer Street — WB Left 0.83 wes (C 0.64 19.4 B m62 

Summer Street — WB Left/Thru >1.0 463 D 0.58 9.0 A m42 

Overall Intersection 0.77 18.0 B 0.64 15 A - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Overall, vehicle LOS and pedestrian flow improve with the implementation of the proposed mitigation. 
During the morning peak hour Atlantic Avenue/Summer Street intersection improves from overall LOS F 
to LOS D and Purchase Street/Summer Street intersection improves from an LOS D to LOS B. The 
Summer Street westbound approach improves from an LOS F to LOS C/D due to re-optimizing the 
intersection offset. A major concern at this intersection is the long queue that forms and causes spillback 
into the Atlantic Street/Summer Street intersection. By adjusting the two intersection offsets to allow a 
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seamless transition through the Summer Street corridor, the Summer Street westbound queue is reduced, 
thereby reducing the occurrence of spillback into the Atlantic Avenue/Summer Street intersection. 


During the evening peak hour Atlantic Avenue at Summer Street maintains an acceptable overall LOS D. 
Purchase Street at Summer Street improves from an overall LOS B to LOS A and the Purchase Street/I-93 
Off-Ramp intersection improves from an LOS E to LOS D. 


At the Summer Street and Atlantic Avenue intersection, the conversion of the Atlantic Avenue 
northbound double left to a single left-only lane will reduce vehicle and pedestrian conflicts. The 
diagonal pedestrian crossing is not changed. The pedestrian movement across Summer Street is improved 
by eliminating the conflict of pedestrians crossing Summer Street concurrently with the northbound dual 
left-turn vehicular movement. This will improve vehicular traffic as vehicles turning left will have a 
protected movement and through vehicles will now have two designated through lanes. 


Pedestrian improvements made at the Summer Street and Purchase Street intersection improve the 
pedestrian flow through Dewey Square by dispersing pedestrians amongst two intersections. Currently 
there is no crosswalk on the east approach across Summer Street westbound. By installing this crosswalk 
and providing adequate crossing time for concurrent pedestrian phases, pedestrians will have an easier 
time traversing the large intersection. 


7.2.3. Surface Road at Essex Street and Lincoln Street 


The intersection of Surface Road at Essex Street and Lincoln Street does not currently meet pedestrian 
desire lines and is confusing for pedestrians navigating the wide open, auto-oriented intersection. Many 
of the pedestrian crossings involve crossing multiple approaches and pedestrian timings are concurrent 
with long crossing lengths. Mitigation improvements to this intersection include: 


e Provide additional walk time through pedestrian lead intervals during the concurrent pedestrian 
phases; 

e Provide a more direct east-west pedestrian connection along Essex Street by installing a new 
crosswalk along the southern east-west crossing from Essex Street to the large median; and 

e Optimize the signal timings and phasings. 


Tables 75 and 76 compare the morning and evening LOS benefits of the proposed mitigation. 


Table 75—Surface Road at Essex Street and Lincoln Street — 2025 Alternative 1 


Signalized Morning Peak Hour Evening Peak Hour 
: Lane Group = 
Intersection V/C? Delay? LOS* 95% Q*| V/C Delay LOS 
9. Surface Road Essex Street — EB Left/Bear Left/Thru 0.71 36.8 D 232 >1.0 >80.0 F #662 
at Essex Street/ Essex Street — EB Bear Right/Right 0.55 36.5 D 189 >1.0 >80.0 F #758 
Lincoln Street Lincoln Street — NB Thru//Bear Right/Right 0.81 37.2 D 276 >1.0 >80.0 F #462 
Surface Road — SB Left/Thru/Right 0.92 31.3 C m271 0.86 32.8 C 352 
Overall Intersection 0.81 34.8 C - >1.0  >80.0 F - 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 
a V/C = volume to capacity ratio 
b Delay = Average delay in seconds per vehicle 
c LOS = Level-of-Service 
d Queue length in feet 
# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 
October 2014 South Station Expansion 


Page 126 Massachusetts Department of Transportation 


Traffic Analysis Technical Report 


Table 76—Surface Road at Essex Street and Lincoln Street — 2025 Alternative 1 Mitigated 
Signalized Morning Peak Hour Evening Peak Hour 
: Lane Group : 7m = Fi 
Intersection V/C? Delay LOSS 95%Q V/C Delay LOS 95% Q 
9. Surface Road 
at Essex Street / 
Lincoln Street 


Essex Street — EB Left/Bear Left/Thru 
Essex Street — EB Bear Right/Right 
Lincoln Street — NB Thru//Bear Right/Right 
Surface Road — SB Left/Thru/Right 


Overall Intersection 
Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


With the addition of the pedestrian lead intervals, and by optimizing the signal phasing, the overall 
intersection vehicle LOS improves for both the morning and evening peak hours. Pedestrian 
accommodations are also improved with the addition of the new crosswalk and the increased pedestrian 
walk time. 


7.2.4, Summer Street at Dorchester Avenue 


In Alternative 1, Dorchester Avenue will reopen to public, providing a new connection. With the opening 
of Dorchester Avenue and the new South Station entrance on Dorchester Avenue, pedestrian and bicycle 
activity is expected to increase at the intersection of Dorchester Avenue and Summer Street. To 
accommodate this increase, an exclusive pedestrian/bicycle phase has been implemented. Signal timings 
and the intersection offset have been optimized to accommodate the increased vehicle, pedestrian, and 
bicycle traffic at the intersection. Tables 77 and 78 compare the morning and evening LOS benefits of 
the proposed mitigation. 


Table 77—Summer Street at Dorchester Avenue — 2025 Alternative 1 


Signalized L G Morning Peak Hour Evening Peak Hour 
; ane Gro 
Intersection ve V/C? Delay LOS* 95% Q*4) V/C Delay LOS 95% Q 


2. Summer Street |Summer Street — EB Left/Thru/Right 0.54 6.6 A m60 
at Dorchester Summer Street — WB Left/Thru/Right 0.40 13.5 B 147 
Avenue Dorchester Avenue — NB Left 0.78 45.5 D 125 

Dorchester Avenue - NB Thru/Right 0.37 22.4 C 132 
Dorchester Avenue — SB Left 0.97 60.9 E #246 
Dorchester Avenue — SB Thru/Right 0.64 184 B 250 
Overall Intersection 0.72 21.1 C - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 78—Summer Street at Dorchester Avenue — 2025 Alternative 1 Mitigated 
Morning Peak Hour 
Delay LOS* 


Evening Peak Hour 
LOS 95% Q 


Signalized 


Intersection ears v/C? 95% Q*| V/C Delay 


Summer Street Summer Street — EB Left/Thru/Right 0.71 14.8 B #342 

at Dorchester Summer Street — WB Left/Thru/Right 0.49 21.3 Cc 212 

Avenue Dorchester Avenue — NB Left 0.47 18.0 B 87 
Dorchester Avenue - NB Thru/Right 0.29 14.9 B 87 
Dorchester Avenue — SB Left 0.68 35.5 D 258 
Dorchester Avenue — SB Thru/Right C 296 
Overall Intersection C 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Although vehicle operations will decrease slightly during the morning and evening peak hours, the 
intersection will continue to operate at an acceptable LOS D in the morning and LOS C in the evening. 
Pedestrian safety and flow to and from South Station would notably improve with the mitigation proposed 
at this intersection. 


7.2.5. Congress Street at Dorchester Avenue 


Reopening Dorchester Avenue and incorporating a cycle track into the intersection results in added delays 
on Dorchester Avenue northbound. Mitigation would include optimizing signal timing and phasing and 
incorporating bicycle-specific signal equipment, pavement markings, and detection into the intersection 
layout. Tables 79 and 80 compare the morning and evening LOS benefits of the proposed mitigation. 


Table 79—Congress Street at Dorchester Avenue — 2025 Alternative 1 


Signalized | Morning Peak Hour Evening Peak Hour 
, Lane Group 

Intersection V/C? Delay ~—-W/C* ViC Delay  V/C 
1. Congress Street |Dorchester Avenue — NB Left/Right 0.67 33.8 C 288 >1.0  >80.0 F #516 
at Dorchester Congress Street — EB Thru/Right 0.55 24.0 C m133 0.46 17.3 B m275 
Avenue Congress Street — WB Left 0.94 >80.0 F m#174 0.38 14.7 B m34 
Congress Street — WB Thru 0.33 324 C m160 0.22 9.8 A m65 
Overall Intersection 0.82 33.6 C - 0.66 46.6 D - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 
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Table 80—Congress Street at Dorchester Avenue — 2025 Alternative 1 Mitigated 
| Morning Peak Hour Evening Peak Hour 
VIC? Delay” LOS* 95%Q*  V/C Delay _ LOS 


Signalized Lane Group 


Intersection 


1. Congress Street |Dorchester Avenue — NB Left/Right 0.85 498 D m#368 0.84 48.3 D m#430 
at Dorchester Congress Street — EB Thru/Right 0.50 65 A ml17 0.58 8.9 A m89 
Avenue Congress Street — WB Left 0.78 43.77 D m#152 0.64 38.0 D m#89 

Congress Street —- WB Thru 0.30 12.7 B m73 0.28 14.8 B m76 
Overall Intersection 0.80 21.0 C - 0.72 21.3 C - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Under mitigated conditions, the morning peak hour maintains an overall LOS C with a decrease in overall 
delay by more than 10 seconds. The Congress Street westbound approach improves from an LOS F to an 
LOS D. The Dorchester Avenue northbound approach degrades slightly from an LOS C to LOS D asa 
result of the reallocation of signal time to the Congress Street westbound movement as well as the 
exclusive pedestrian phase clearance time. The evening peak hour improves from an overall LOS D to 
LOS C for 2025 TIO mitigated condition. By optimizing signal timings and the intersection offset, the 
cycle length time was better allocated to the heavier volume movements and reduced the Dorchester 
Avenue northbound approach lane group form and LOS F to an LOS D. Pedestrians also benefit with an 
increase in clearance time during the exclusive pedestrian phase. 


7.2.6. Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp 


Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp is a highly utilized intersection for 
vehicles entering the city. Currently the MBTA access drive westbound approach accommodates 
extremely low to no volume (less than five vehicles per hour) during the morning and evening peak hours. 
Although there is very low volume on this approach, the phase for this approach is triggered every cycle, 
which also runs with a low volume concurrent pedestrian phase. This limits the amount of time allocated 
to the other approaches with heavy volumes and increase the overall intersection delay. Proposed 
mitigation includes updating the MBTA access drive loop detection with the ability to skip the phase if 
there is no vehicle present. The intersection timing, phases and offset would be updated and optimized to 
reflect the future traffic needs at this intersection. Tables 81 and 82 compare the morning and evening 
LOS benefits of the proposed mitigation. 
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Table 81—Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp-— 2025 Alternative 1 
| Morning Peak Hour Evening Peak Hour 
V/C? Delay” LOS* 95% Q? V/C Delay LOS 


Signalized 


Intersection Laney 


12. Atlantic Avenue |Kneeland Street — EB Left 0.78 36.0 D 193 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.70 30.8 Cc 183 
MBTA Access Drive — WB Thru/Right 0.04 37.9 D 5 

Frontage Road — NB Left >1.0 >80.0 F #483 

Frontage Road — NB Thru/Right 0.51 30.6 Cc 187 

I-90 Off-Ramp-— NB Left 0.56 16.5 B 250 

I-90 Off-Ramp — NB Left/Thru 0.95 73.0 E #348 

Overall Intersection 0.83 56.9 E - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Table 82—Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp — 2025 Alternative 1 Mitigated 
mane ise | Morning Peak Hour Evening Peak Hour 
yi VIC? Delay” LOS* 95%Q*  V/C_ Delay LOS  95%Q 


Signalized 
Intersection 


12. Atlantic Avenue |Kneeland Street — EB Left 0.69 38.4 D 189 
at Kneeland Street |Kneeland Street — EB Left/Thru 0.63 36.1 D 187 
MBTA Access Drive — WB Thru/Right 0.06 42.8 D 5 

Frontage Road — NB Left >1.0 >80.0 F #462 

Frontage Road — NB Thru/Right 0.51 33.8 C 187 

I-90 Off-Ramp— NB Left 0.80 39.2 D #346 

I-90 Off-Ramp — NB Left/Thru 0.86 45.1 D #385 

Overall Intersection 0.86 48.8 D - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Under mitigated conditions, the morning peak hour improved from an overall LOS F to an overall LOS E 
and the evening peak hour improves from an overall LOS E to an LOS D. Pedestrian safety improves 
with the reduction of pedestrian/vehicle conflicts when concurrent pedestrian phases run during lower 
volume vehicle movements. The proposed mitigation improves the operation of the Atlantic 
Avenue/Kneeland Street intersection to better accommodate the growing vehicle and pedestrian traffic in 
the area. 


7.2.7. Dorchester Avenue at West Broadway/Traveler Street 


In Alternative 1, Dorchester Avenue will reopen to the public providing a new public connection. The 
Dorchester Avenue at West Broadway and Traveler Street intersection already experiences poor LOS and 
high vehicle and pedestrian delays. Due to the long signal cycle length, many pedestrians cross the 
intersection during gaps in traffic and do not wait for the exclusive pedestrian phase. Currently the signal 
includes an exclusive pedestrian phase, reducing the time allocated to the heavily utilized vehicle phases. 
Changing the pedestrian operations to concurrent pedestrian phases, per BTD guidelines, would 
substantially improve operations and give pedestrians more crossing opportunities during the signal cycle. 
In addition, the West Broadway westbound approach lane configuration could be modified to one 
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left/through and one through/right to better accommodate the vehicle movement onto Traveler Street. 
Tables 83 and 84 compare the morning and evening LOS benefits of the proposed mitigation. 


Table 83—Dorchester Avenue at West Broadway/Traveler Street — 2025 Alternative 1 


Signalized Lane Group Morning Peak Hour Evening Peak Hour 

Intersection V/C* Delay’ LOS* 95% Q%| V/C Delay LOS 95% Q 
18. Dorchester Dorchester Avenue — NB Left >1.0 >80.00 F m#616 >1.0 >80.0 E m#329 
Avenue at West |Dorchester Avenue — NB Thru/Right 0.36 13.8 B m123 0.25 14.9 B m100 
Broadway / Dorchester Avenue — SB Left/Thru >1.0 >80.0 F #528 >1.0 >80.0 F #741 
Traveler Street |Dorchester Avenue — SB Right 0.13 29.1 C 39 0.34 294 C 58 
Traveler Street — EB Left 0.92 >80.0 F #213 0.36 26.9 Cc #116 

Traveler Street - EB Thru 0.64 2129". © #374 0.80 38.3 D #473 

Traveler Street — EB Right 0.17 20.2 C 45 0.41 19.9 B 61 
West Broadway — WB Left 0.36 24.1 C #93 0.65 46.7 D #130 
West Broadway — WB Thru/Right 0.94 52.4 D #449 0.67 32.7 C #266 
Overall Intersection >1.0 >80.0 F - >1.0  >80.0 F - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Table 84—Dorchester Avenue at West Broadway/Traveler Street — 2025 Alternative 1 Mitigated 
Signalized Morning Peak Hour Evening Peak Hour 


Lane G 
Intersection gewmeres V/C* Delay’ ~LOS® 95%Q* V/C Delay LOS 


18. Dorchester Dorchester Avenue — NB Left 0.98 715 E m#485 0.82 43.4 D m#249 
Avenue at West [Dorchester Avenue — NB Thru/Right 0.45 199 B m73 0.27 12.1 B m108 
Broadway / Dorchester Avenue — SB Left/Thru 0.91 52.1 D m#365 1.00 57.4 E #586 
Traveler Street |Dorchester Avenue — SB Right 0.20 22.2 C m31 0.51 19.0 B 116 

Traveler Street — EB Left 0.92 >80.0 F #190 0.51 42.3 D 90 
Traveler Street — EB Thru 0.80 40.3 D #382 0.94 64.1 E #466 
Traveler Street — EB Right 0.25 98 A 70 0.81 28.7 C #456 
West Broadway — WB Left/Thru/Right 1.00 72.3, +E #242 >1.0 >80.0 F #138 
Overall Intersection 0.99 495 D - >1.0 45.0 D - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Under mitigated conditions, the overall LOS improves from LOS F to LOS D in both the moming and 
evening peak hours. By switching from an exclusive pedestrian phase to concurrent pedestrian phases, 
LOS is improved. Dorchester Avenue northbound left movement is a particularly heavy during the 
morning peak hour and improves from an LOS F to LOS D under mitigated conditions, due to increased 
phase time allocated to this movement. Dorchester Avenue southbound left/through movement also 
improves greatly from LOS F to LOS D in the morning and from LOS F to LOS E in the evening. 


7.2.8. | Dorchester Avenue at West 4th Street 
Similar to the Dorchester Avenue at West Broadway and Traveler Street intersection, Dorchester Avenue 


at West 4th Street would experience an increase in traffic due to the reopening of Dorchester Avenue to 
the north. Mitigation at this intersection includes optimizing the signal timing and optimizing the offset 
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with Dorchester Avenue/West Broadway/Traveler Street intersection. Additional concurrent pedestrian 
walk time was added to better accommodate pedestrians at this intersection. Tables 85 and 86 compare 
the morning and evening LOS benefits of the proposed mitigation. 


Table 85—Dorchester Avenue at West 4th Street — 2025 Alternative 1 
Signalized Morning Peak Hour Evening Peak Hour 


fi Lane Group ; : 

Intersection v/C? Delay» LOS* 95% Q*) V/C Delay LOS 
19. Dorchester Ave |West 4th Street — EB Left/Thru >1.0 >80.0 F #301 0.70 40.1 D 177 
at West 4th Street | West 4th Street - EB Right 0.06 24.2 C 25 0.13 244 C 33 
West 4th Street — WB Left/Thru/Right 0.90 53.9 D #361 0.98 68.2 E #425 
Dorchester Avenue — NB Left >1.0 >80.0 F #660 >1.0 >80.0 F #257 
Dorchester Avenue — NB Thru 0.49 87 A 164 0.32 7.7 A 100 
Dorchester Avenue — NB Right 0.00 53 A 2 0.00 57 A 2 
Dorchester Avenue — SB Left/Thru 0.52 233 = #C m68 >1.0 >80.0 F m219 
Dorchester Avenue — SB Right 0.21 36.0 D m28 0.26 30.3 C m50 
Overall Intersection >1.0 60.7 E - >1.0 67.9 E - 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


Table 86—Dorchester Avenue at West 4th Street — 2025 Alternative 1 


Signalized Morning Peak Hour | Evening Peak Hour 
? Lane Group ; 
Intersection v/C? Delay” LOS* 95% Q4 Delay LOS 


19. Dorchester Ave |West 4th Street — EB Left/Thru 0.95 710 —E 0.63 37.4 D 184 
at West 4th Street | West 4th Street - EB Right 0.06 25.1 C Cc 
West 4th Street — WB Left/Thru/Right 0.83 443 D E 
Dorchester Avenue — NB Left >1.0 60.8 E F 
Dorchester Avenue — NB Thru 0.50 97 A A 
Dorchester Avenue — NB Right 0.00 65 <A A 
Dorchester Avenue — SB Left/Thru >1.0 78.1 #+&E F 
Dorchester Avenue — SB Right B B 
Overall Intersection D E 


Note: NB = northbound. SB = southbound. EB = eastbound. WB = westbound 

a V/C = volume to capacity ratio 

b Delay = Average delay in seconds per vehicle 

c LOS = Level-of-Service 

d Queue length in feet 

# 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles. 
m Volume for 95" percentile queue is metered by upstream signal 


During the morning peak hour, the overall intersection LOS improves from LOS E to LOS D. The 
evening peak hour slightly increases in overall intersection delay but maintains an overall LOS E. 


7.3. Alternative 2 — Joint/Private Development Minimum Build and 
Alternative 3 - Joint/Private Development Maximum Build: 
Roadway Mitigation 


Similar to Alternative 1, no roadway or traffic signal mitigation would be required as part of the SSX 
project at any of the three layover facility sites due to the very low traffic generation. 
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At South Station, in addition to the mitigation proposed for Alternative 1, Alternatives 2 and 3 would 
require additional mitigation to offset the vehicle traffic and parking needs associated with the 
joint/private development. 


e Implement intersection improvements. The following signal timing and phasing adjustments would 
improve traffic flow, reduce queuing, and improve pedestrian crossings: 


o Atlantic Avenue at Seaport Boulevard — Adjust signal timings to improve the Seaport 
Boulevard approach. 

o Atlantic Avenue at Congress Street — Added traffic on Atlantic Avenue from South Station 
contributes to degraded intersection operations. Mitigation would include optimizing signal 
timing and phasing. 

o Purchase Street at Congress Street — Added traffic on Purchase Street to South Station 
contributes to degraded intersection operations. Mitigation would include optimizing signal 
timing and phasing. 

o Atlantic Avenue at Kneeland Street/Frontage Road/I-90 Off-Ramp — This intersection is not 
operating under an efficient signal timing scheme. Mitigation involves installing new loop 
detection on the MBTA driveway so driveway phase can be skipped. 

o Lincoln Street at the South Station Connector — Implement signal timing changes. 

o Surface Ramps at the South Station Connector — Implement signal timing changes. 

o Atlantic Avenue at Congress Street — Adjust signal timings to improve the Congress Street 
approach. 

o Atlantic Avenue at Summer Street — Adjust and optimize signal timings; eliminate northbound 
double left conflict. 

o Kneeland Street at Lincoln Street — Adjust offsets between adjacent intersections for better 
vehicle progression to minimize queuing. 

o Surface Road at Kneeland Street — Adjust offsets between adjacent intersections for better 
progression. 
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8. Figures 
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Figure 1—SSX Project Site Boundaries 
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Figure 5—South Station Vehicle Traffic Generation 
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Figure 6—2012 Existing Condition - South Station Morning Peak Hour Traffic Volumes 
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Figure 8—2012 Existing Condition - South Station Morning Peak Hour Pedestrian Volumes 
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Figure 9—2012 Existing Condition - South Station Evening Peak Hour Pedestrian Volumes 
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Figure 11—2012 Existing Condition - South Station Morning Peak Hour Bicycle Volumes 
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Figure 12—2012 Existing Condition - South Station Evening Peak Hour Bicycle Volumes 
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Figure 14—South Station Area Crash Frequency - 2010 to 2012 7 
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Figure 16 (continued)—MBTA System Map Detail 
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Figure 17—MBTA Service at South Station 
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Figure 18—Existing MBTA Weekday Bus Boardings 


October 2014 South Station Expansion 
Page 154 Massachusetts Department of Transportation 


Traffic Technical Report 


= Bedford St 
my 


ile is 
4South iy 

iStation BS 
i ; 


WE) 


Weekday Alightings i 
(Fall 2012) Hy 


® MBTA Bus Stops 
> MBTA Bus Line © Under 100 


come Silver Line @) 100 - 250 
omm:-= Red Line ©) 
250 - 500 


Note: Ridership data illustrated O 500 - 1,000 
consists of MBTA local bus 


and Silver Line 4. O Over 1,000 


Figure 19—Existing MBTA Weekday Bus Alightings 
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Figure 20—South Station Bus Terminal Circulation 
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Figure 21—South Station Bus Traffic Demands 
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Figure 22—Atlantic Avenue Curbside Traffic Generation 
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Figure 25—Beacon Park Yard Layover Facility Site Boundary 


South Station Expansion May 2 
Massachusetts Department of Transportation Page 161 


Traffic Analysis Technical Report 


- J 


; 


~ . A) 
BTA Maintenance |__ 
- Buildingf 5 
: : = 
= ~ 


Legend 7 . é 
—' Layover Facility Site Boundary] Q3 . é Solirge: 
Aerounds 


Figure 26—Readville-Yard 2 Layover Facility Site Boundary 
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Figure 27—Layover Facility Analysis Intersections 
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Figure 28—2012 Existing Condition - Layover Facility Morning Peak Hour Traffic Volumes 
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Figure 29—2012 Existing Condition - Layover Facility Midday Peak Hour Traffic Volumes 
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Figure 30—2012 Existing Condition - Layover Facility Evening Peak Hour Traffic Volumes 
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Figure 32—Dorchester Avenue Typical Cross-Section 
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Figure 33—Widett Circle Layover Facility Site Plan 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Pedestrian Circulation Analysis Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


1.1. Purpose 


The purpose of this report is to document how the predicted increase in ridership at South Station, due to 
the proposed Build Alternatives, would impact the pedestrian level-of-service (LOS) on the MBTA’s 
commuter rail and rapid transit facilities at the station, including platforms, waiting areas, and vertical 
circulation elements (VCEs). The analysis focuses on the Existing Condition, No Build Alternative 
condition, and Alternative 3 — Joint/ Private Development Maximum Build condition. Alternative 3 was 
selected since it reflects the maximum potential developmental square footage and passenger volumes, 


' Documents citing the need for an expanded South Station include: The Northeast Corridor Infrastructure Master Plan (2010); Amtrak’s A 
Vision for High-Speed Rail in the Northeast Corridor (2010), The Amtrak Vision for the Northeast Corridor — 2012 Update (2012), the 
Massachusetts State Rail Plan (2010), the Massachusetts Freight Plan (2010), and the two most recent long range transportation plans of the 
Boston Region Metropolitan Planning Organization (2007, 2011). 
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both of which are likely to translate to the highest possible pedestrian flows within South Station. Refer to 
Appendix 9 - Transit Capacity Analysis Technical Report for detailed descriptions of each alternative. 


2. Summary of Findings 


This report illustrates the methodology and assumptions used to determine the pedestrian LOS for the 
different elements of public circulation at South Station. The analysis uses a spreadsheet model to 
estimate the pedestrian LOS on the platforms, concourses and vertical circulation within the station. The 
approach used is based on the methodology described in the Transit Capacity and Quality of Service 
Manual (TCRP Report 100) (refer to Section 3 for more detail). 


Throughout the preliminary engineering stage of the project, the station design should be developed to 
mitigate the areas of congestion, while responding to constraints of existing conditions, constructability 
assumptions and other parameters. 


The findings of this report can be summarized as follows: 


e Existing Conditions: 
o Platforms: 
" Commuter Rail and Amtrak: The southern end of the platforms experience the 
best LOS (LOS A/B). However, as the cumulative volume of passengers traverse 
the northern end of Platform A, the LOS can reach LOS F. 
=" Red Line: An average LOS is maintained throughout the AM peak (LOS C). 
During the PM peak, the LOS deteriorates to LOS D. 
«Silver Line: A good LOS is maintained throughout the AM and PM peaks (LOS 
A/B). 
o Concourtses: 
= During the PM peak, a large volume of pedestrians wait within the rail head 
concourse for their train to be announced. This results in significant congestion 
at the rail head concourse (LOS E or better) and minor congestion beneath the 
train announcement board within the headhouse (LOS C). 
o Vertical Circulation: 
«An acceptable LOS is experienced on all VCEs during the Existing Conditions 
AM and PM peak (LOS D or better). 
e No Build Alternative: 
o Platforms: 
=" Commuter Rail and Amtrak: The southern end of the platforms would experience 
the best LOS (LOS A/B-C). However, as the cumulative volume of passengers 
traverse the northern end of the platforms, the LOS would continue to reach LOS 
F for platform A and, in addition, would reach LOS E for platform G. 
=" Red Line: An average LOS would be maintained throughout the AM peak (LOS 
C). During the PM peak, the LOS would deteriorate to LOS D. The increase in 
ridership associated with the No Build Alternative would result in a slightly 
reduced LOS when compared to the Existing Condition. 
« Silver Line: A good LOS would be maintained throughout the AM and PM peaks 
(LOS C or better, with most platform areas experiencing LOS A/B). 
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o Concourses: 

=" During the PM peak, a large volume of pedestrians wait within the rail head 
concourse for their train to be announced. As a result of the significantly 
expanded rail head concourse as part of the SSAR project, the LOS experienced 
by waiting passengers in the No Build Alternative would be improved when 
compared to the Existing Conditions (LOS D or better versus LOS E or better, 
respectively). This is still greater than the typical target LOS C assumed for a 
facility of this type. 

o. Vertical Circulation: 

"The LOS would be slightly worse during the No Build Alternative AM peak 
when compared with the Existing Conditions. Despite this reduction, an 
acceptable LOS (LOS D or better) would be maintained throughout the AM and 
PM peaks. 

e = Alternative 3: 

o Platforms: 

= Commuter Rail and Amtrak: The existing commuter rail and Amtrak platforms 
would experience a very poor LOS (LOS E/F). This is the same as the worst 
case Existing Conditions and No Build Alternative platform LOS but it would 
occur more frequently due to the increased number of trains and ridership. 

"Red Line: The increase in ridership associated with Alternative 3 would result in 
a slightly reduced LOS when compared to the No Build Alternative (LOS D or 
better during both the AM and PM peaks versus LOS C or better during the AM 
peak and LOS D or better during the PM peak, respectively). 

= Silver Line: An average LOS (LOS C) or better is maintained throughout the 
AM and PM peaks. 

o Concourses: 

" Despite the significantly expanded rail head concourse, passengers waiting 
within the rail head concourse adjacent to the existing platforms would 
experience a poor LOS (LOS E/F). Passengers waiting adjacent to the new 
platforms would experience an acceptable LOS (LOS D or better). 

o Vertical Circulation: 

" The VCE LOS in Alternative 3 would be slightly worse as compared to the No 
Build Alternative. Despite this reduction, an acceptable LOS (LOS D or better) 
would be maintained throughout the AM and PM peaks. 

o The Alternative 3 design includes emergency egress only staircases and passageways. 
These elements could potentially be expanded to provide connectivity to an elevated 
concourse that facilitates mid-platform boarding and alighting during normal operations, 
thereby reducing the overall congestion level on the platforms and concourses. 


2.1. Comparative Analysis 


The following tables provide a summary comparison between the Existing Condition, No Build 
Alternative and Alternative 3. Detailed analysis and diagrams for each alternative are provided in the 
succeeding sections. 


Table 1 compares the maximum density experienced on the commuter rail and Amtrak platforms for the 
representative passenger loads for the Existing Condition (723 passengers), No Build Alternative (829 
passengers) and Alternative 3 (1092 passengers). The No Build Alternative would have the best LOS 
because it has the fewest impediments to pedestrian circulation (existing canopy columns have been 
removed and the requisite egress elements have been omitted) and a moderate increase of passenger 
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volumes. Worsening LOS for Alternative 3 reflects higher passenger volumes coupled with the 
introduction of the egress only stairs that occupy the platform circulation area. 


Table 1—Maximum Commuter Rail and Amtrak Platforms Levels-of-Service Comparison 
Platform Existing Condition No Build Alternative Alternative 3 


Alale | LlQl a] mola} w 
@llellellelteslicsliesl lesllesiles! 


Table 2 compares the LOS experienced on the Red Line Platforms. The analysis indicates that there 
would be a slight deterioration in LOS associated with Alternative 3 when compared with the No Build 
Alternative. However, the LOS would still be within a typically acceptable range for a facility of this 
type during peak conditions. 


Table 2—Red Line Platforms Levels-of-Service Comparison 
AM and PM Peak 
Levels-of- Service 


Existing Condition No Build Alternative Alternative 3 


Pisifenn AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 
(LOS) (LOS) (LOS) ( LOS) (LOS) ( LOS) 
Inbound (Northbound) Cc B Cc C D C 
Outbound 
(Southbound) e Pp e e y D 


Table 3 compares the LOS experienced on the Silver Line Platforms. The analysis indicates that there 
would only be a minor change in LOS between the alternatives and that a typically acceptable range 
would be maintained during peak conditions. 


Table 3—Silver Line Platforms Levels-of-Service Comparison 
AM and PM Peak 


é Existing Condition No Build Alternative Alternative 3 
Levels-of- Service 
Bistisn AM Peak | PM Peak | AM Peak | PM Peak | AM Peak | PM Peak 
(LOS) ( LOS) (LOS) ( LOS) (LOS) ( LOS) 

Inbound (Northbound)- a a ik oe ‘e i 
Zone 1 

Inbound (Northbound)- A aie % é Ae 4g 
Zone 2 

Outbound (Southbound)- B ae B B ve 
Zone 3 

Outbound (Southbound)- 

pate B A C A C A 
Outbound (Southbound)- me ie B a B A 
Zone 5 

Outbound (Southbound)- ie re B Cc e 
Zone 6 
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Table 4 compares the LOS experienced throughout the passenger concourses. The analysis indicates that 
the zones within the existing rail head concourse (Z3 and Z4) would be the most congested due to the 
high volume of passengers circulating or waiting within the space. Alternative 3 would experience the 
worst LOS in this area despite the significantly expanded rail head concourse. This occurs due to the 
large increase in passengers compared to the No Build Alternative. Passengers waiting adjacent to the 
new platforms would experience an acceptable LOS (LOS D or better). 


As previously mentioned, Alternative 3 incorporates in its design emergency egress only staircases and 
passageways. These elements could potentially be expanded to provide connectivity to an elevated 
concourse that facilitates mid-platform boarding and alighting during normal operations, thereby reducing 
the overall congestion level on the platforms and concourse. 


Table 4—LOS Zone Analysis Comparison 
AM and PM Peak 
Levels-of- Service 


Existing Condition No Build Alternative Alternative 3 


Vides AM Peak PM Peak | AM Peak PM Peak | AM Peak PM Peak 
(LOS) ( LOS) (LOS) ( LOS) (LOS) ( LOS) 
Zl A B A Cc A D 
Z2 A Cc A D A D 
Z3 A E A D A F 
ZA A D A D A F 
ZS A Cc A B A B 
Z6 A A A A A A 
ZT A Cc A B A Cc 
Z8 A A A A A A 
Z9 A A A A A A 
Z10 A A A A A A 
Z11 A A A A A A 
Z12 A A A A A A 
Z13 A A A A A A 
Z14 A A A A A A 
Z15 A A A A A A 
Z16 A A A A A A 
Z17 - - A A A A 
Z18 - - A A A A 
Z19 - - - - A C 
220 - - - - A C 
bil - - - - A C 
Z22 - - - - A C 
Z23 - - - A D 
Z24 - - - - A A 


Table 5 compares the LOS experienced on the VCEs that provide connections to/from the Subway 
Mezzanine, Red Line Platforms, and Silver Line Platforms. The analysis indicates that an acceptable LOS 
would be maintained on all VCEs throughout the AM and PM peaks. VCE 1, that connects the Subway 
Mezzanine and the South Station Headhouse, would experience a slight deterioration in LOS associated 
with Alternative 3 when compared with the No Build Alternative. However, the LOS would still be 
within a typically acceptable range for a facility of this type during peak conditions. 
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Table 5—Vertical Circulation Analysis Comparison 
AM and 
PM Peak 


Existing Condition No Build Alternative Alternative 3 
Levels-of- 
Service 
Paice AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 
(LOS) (LOS) (LOS) (LOS) (LOS) (LOS) 
Direction DOWN | UP | DOWN | UP | DOWN | UP | DOWN | UP | DOWN | UP | DOWN | UP 
VCE 1 B A A B B A A Cc Cc A A D 
VCE 2 A A A A A A A A A A A A 
VCE 3 A A A A A B A A A B A A 
VCE 4 A D D A A D D A A D D A 
VCE 5 A B B A A C B A A C B A 
VCE 6 B A C A iC A C A C A C A 
VCE 7 A - A - A - A - A - A - 
VCE 8 A - A A - A - A - A - 
VCE 9 - A - A - A - A - A - A 
VCE 10 - A - A - A - A - A - A 


3. Ridership Data Assumptions and Methodology 


This section describes data assumptions and methodology used to determine the pedestrian volumes 
within South Station used throughout this analysis. 


3.1. Overview 


Ridership data for the SSX project were based on existing conditions and the development of 2035 travel 
demand forecasts provided by the Central Transportation Planning Staff (CTPS) as well as existing 
conditions and 2035 forecasts for intercity passenger rail provided by Amtrak. The SSX ridership results, 
detailed in Appendix 9 - Ridership Forecasting Technical Report, include existing and projected South 
Station boardings, alightings, and transfers by mode for four time periods of a typical weekday: AM Peak 
(6:00 a.m. — 8:59 a.m.), Midday (9:00 a.m. — 2:59 p.m.), PM Peak (3:00 p.m. — 5:59 p.m.), and Night 
(6:00 p.m. — 5:59 a.m.). 


In order to analyze both the morning and evening peak passenger demands at South Station against 
current and future proposed available capacity, peak hour ridership (broken down into 15-minute 
increments) was estimated from the peak period ridership results for Existing Conditions, the 2035 No 
Build Alternative, and 2035 Alternative 3. For commuter rail and Amtrak intercity trains, ridership by 
train was estimated for those trains scheduled to arrive at or depart from South Station within the peak 
hour.” 


To the greatest extent possible, assumptions were based on existing conditions ridership data and counts 
as well as projections from the CTPS travel demand model. In cases where mode-specific or time- 
specific data were unavailable, best engineering practices and conservative assumptions were used. 


> Assumes SSX project Existing Conditions Weekday Schedule, 2035 No Build Alternative Weekday Schedule (Existing Conditions plus 
additional Fairmount Line service), and 2035 Future Conditions Weekday Schedule developed as a basis for the SSX project DEIR. 
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The methodology used to develop the morning and evening peak hour ridership data for Existing 
Conditions, the 2035 No Build Alternative, and 2035 Alternative 3 consisted of the following major steps: 


e The peak period ridership results were expanded to account for ridership splits between the various 
Red Line branches and Silver Line routes that serve South Station, as well as the geographic 
distribution of arriving/departing pedestrians. 

e The station-wide morning and evening peak hour and peak 15-minutes, in terms of ridership, were 
determined. 

e The peak hour boardings, alightings and transfers at South Station were estimated. 

e The peak hour ridership estimates were further broken down into estimated boardings, alightings and 
transfers in 15-minute increments. 


3.2. Expansion of Peak Period Ridership Results 
3.2.1. | Red Line Ridership 


A detailed breakdown of peak period Red Line boardings was prepared in order to account for the 
potential that some passengers might board the next train that arrives at the station platform, whereas 
others might wait for the arrival of a branch-specific Red Line train (Ashmont or Braintree). Red Line 
ridership was split into Northbound versus Southbound ridership, as well as boardings destined for the 
Red Line trunk (Alewife to JFK/UMass), Red Line Ashmont branch, or Red Line Braintree branch, based 
on existing conditions data provided by the MBTA. 


3.2.2. Silver Line Ridership 


A detailed breakdown of peak period Silver Line boardings was prepared in order to account for the 
potential that some passengers might board the next bus that arrives at the station platform, whereas 
others might wait for the arrival of a route-specific Silver Line bus (Silver Line 1, Silver Line 2, or the 
permitted Silver Line Gateway). Silver Line boardings at South Station were broken down into Silver 
Line 1, Silver Line 2, Silver Line Waterfront Shuttle, and Silver Line Gateway boardings based on the 
results of the CTPS travel demand model. The CTPS travel demand model was also used to estimate the 
percent of passengers boarding the Silver Line at South Station destined for stations along the Silver Line 
trunk (South Station to Silver Line Way), the Silver Line 1 route beyond Silver Line Way, the Silver Line 
2 route beyond Silver Line Way, or the Silver Line Gateway route beyond Silver Line Way. 


3.2.3. | Geographic Distribution of Arriving/Departing Pedestrians 


Pedestrian access/egress was broken down to account for the geographic distribution of pedestrians 
arriving from/going to surrounding neighborhoods immediately to the north, south, east or west of South 
Station. The geographic distribution assumed an average daily geographic split of passengers arriving 
from/going to the neighborhoods immediately surrounding South Station from the CTPS travel demand 
model. Modeled data for the Silver Line were used to develop the geographic distribution of Silver Line 
passengers arriving from/going to the neighborhoods surrounding South Station. An average geographic 
distribution based on modeled data for the Red Line and commuter rail was used to estimate the 
geographic distribution for all other modes. 
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3.3. Determination of the Peak Hour and Peak 15 Minutes 


Passenger counts of the Red Line, Silver Line and commuter rail conducted by CTPS at South Station 
between 2012 and 2013 were used to determine the existing station-wide morning and evening peak hour 
and peak 15 minute periods. The Existing Conditions AM peak hour was identified as 8:00-8:59 a.m., 
with the peak 15 minutes occurring between 8:15 — 8:29 a.m. The Existing Conditions PM peak hour was 
identified as 5:00-5:59 p.m., with the peak 15 minutes occurring between 5:00-5:14 p.m. 


3.4. Estimation of Peak Hour Ridership 


It was assumed that 40% of the three hour peak period ridership would occur within the peak hour for all 
modes, except for commuter rail and Amtrak intercity rail peak hour ridership, which was estimated 
according to the following methodology.? 


3.4.1. Existing Conditions Peak Hour Commuter Rail and Amtrak Ridership 


Existing commuter rail and Amtrak intercity ridership by train was calculated for the station-wide peak 
hour definitions (8:00 — 8:59 a.m. and 5:00 — 5:59 p.m.) based on data from the 2012 MBTA Commuter 
Rail Passenger Counts and FY 2012 data provided by Amtrak, respectively. 


3.4.2. 2035 No Build Alternative Peak Hour Commuter Rail and Amtrak 
Ridership 


For the 2035 No Build Alternative, MBTA Fairmount Line ridership was estimated based on the percent 
increase in daily Fairmount Line system ridership between 2012 Existing Conditions and the 2035 
No Build Alternative, established from the CTPS travel demand model. For inbound and outbound trains, 
total estimated peak hour Fairmount Line ridership was divided evenly amongst the Fairmont Line trains 
operating in the peak hour. In order to estimate the 2035 No Build Alternative commuter rail ridership by 
train for all other lines, the existing commuter rail counts were adjusted based on the percent increase in 
peak period commuter rail ridership between 2012 Existing Conditions and the 2035 No Build 
Alternative from the results in Appendix 9 - Ridership Forecasting Technical Report.‘ 


Amtrak ridership by train from 2012 to the 2035 No Build Alternative was assumed to grow at an annual 
rate of approximately 1.2%, reflecting Amtrak’s inability to provide substantial additional seating until 
new rail service is implemented and the fact that the NEC has many existing infrastructure constraints that 
threaten to constrain the 2.7% average annual intercity growth rate experienced across the NEC over the 
past fifteen years. 


3.4.3. 2035 Alternative 3 Peak Hour Commuter Rail and Amtrak Ridership 


The commuter rail service plan for 2035 Alternative 3 consists of increased frequencies on the Fairmount 
Line; South Coast Rail service; and additional peak period, peak direction trains on the Needham, 
Franklin, Providence, and Worcester/Framingham Lines. In the AM peak hour, total peak direction 
commuter rail ridership was assumed to equal approximately 60% of the total AM peak period, peak 
direction ridership, as provided in Appendix 9 - Ridership Forecasting Technical Report. In the PM peak 
hour, total peak direction commuter rail ridership was assumed to equal approximately 70% of the total 
PM peak period, peak direction ridership, as provided in Appendix 9 - Ridership Forecasting Technical 
Report. Peak direction South Coast Rail ridership by train was estimated based on results from the South 


> A peak hour/peak period ratio of 0.40 is consistent with the standard system-wide benchmark established by CTPS from an historical 
examination of Boston area rapid transit lines. 
4 Calculated less estimated peak hour Fairmount Line ridership. 
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Coast Rail Study for the 2035 Stoughton Electric alternative. The estimated AM peak hour and PM peak 
hour South Coast Rail ridership was divided evenly amongst the South Coast Rail trains operating in the 
AM peak and PM peak hours, respectively. Peak direction commuter rail ridership for all other lines was 
estimated based on the ridership demand distributions from the Existing Conditions data and the 2035 No 
Build Alternative estimates. Ridership for new peak direction trains was assumed to equal the average of 
ridership from the preceding and following route-specific trains. 


In the non-peak direction, all peak hour commuter rail ridership growth between the 2035 No Build 
Alternative and 2035 Alternative 3 was assumed to be attributable to the new South Coast Rail trains. To 
establish the growth in peak hour commuter rail ridership, the peak period percentage growth in ridership 
between the 2035 No Build Alternative and 2035 Alternative 3 was applied. 


Amtrak ridership by train was based on the 2035 future year projections provided by Amtrak and included 
in Appendix 9 - Ridership Forecasting Technical Report. 


3.5. Breakdown of Peak Hour Ridership into 15-Minute Increments 


Using data from the South Station pedestrian and passenger counts conducted by CTPS between 
November 2012 and January 2013, mode-to-mode factors were first developed for the Existing 
Conditions AM peak 15-minutes (8:15 — 8:29 a.m.) and PM peak 15-minutes (5:00 — 5:14 p.m.) in order 
to convert the peak hour mode-to-mode transfer data into peak 15-minute ridership data. The peak 15- 
minute factors developed from the Existing Conditions data were also used to convert peak hour ridership 
data for the 2035 future year scenarios into peak 15-minute estimates. The difference between the peak 
hour and peak 15-minute ridership data was split evenly amongst the three non-peak 15 minute periods 
within the peak hour. 


Next, commuter rail and Amtrak intercity rail ridership by train for each 15-minute increment was 
incorporated into the mode-to-mode ridership data. Transfers to/from the commuter rail and Amtrak 
intercity rail modes were distributed according to peak period mode-to-mode distributions calculated from 
the ridership results provided in Appendix 9 - Ridership Forecasting Technical Report. Lastly, a 
balancing process was applied to the transfers to/from the commuter rail and Amtrak intercity rail modes 
for each of the 15-minute increment ridership estimates. 


4. Analysis Methodology 


Several metrics were established to estimate station effectiveness in accommodating ridership, and to 
provide a basis of comparison among existing conditions and future conditions. The analysis focused on 
three main areas: platforms, concourses, and vertical circulation. 


For the purposes of this analysis, Fruin Levels of Service (LOS)° have been used to benchmark the 
practical capacity of the station elements. LOS C is typically considered an average design standard for 
the peak 15-minute period in train stations, with small periods of LOS D being acceptable. 


5 Fruin, John J. Pedestrian Planning and Design. 1987. 
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Table 6—Fruin Level of Service Definition 


Level-of-Service | Description 


Excellent A Walking speeds freely selected; conflicts with other pedestrians unlikely. 
Good B Walking speeds freely selected; pedestrians respond to presence of others. 
Average C Walking speeds freely selected; passing is possible in unidirectional streams; minor 
conflicts for reverse or cross movement. 
Acceptable D Freedom to select walking speed and pass others is restricted; high probability of 
conflicts for reverse or cross movements. 

Poor E Walking speeds and passing ability are restricted for all pedestrians; forward movement 
is possible only by shuffling; reverse or cross movements are possible only with extreme 
difficulty; volumes approach limit of walking capacity. 

Very Poor F Walking speeds are severely restricted; frequent, unavoidable contact with others; reverse 
or cross movements are virtually impossible; flow is sporadic and unstable. 


Source: Transit Capacity and Quality of Service Manual (TCRP Report 100) 


To be consistent with the South Station Air Rights (SSAR) Final EIR analysis, the following LOS ranges 
have been adopted for calculation of LOS of multi-activity passenger circulation areas which involve both 
walking and standing pedestrians. 


Table 7—Ratio of Level-of-Service Demand to Design Capacity (Concourses) 


Level-of-Service Ratio 


LOS A 0.0 - 0.3 
LOS B 0.3 - 0.6 
LOS C 0.6 - 1.0 
LOS D 1.0 - 1.3 
LOS E 1.3 — 1.6 
LOS F 1.6+ 


4.1. Platforms 


The pedestrian circulation analysis for the LOS on the platforms was undertaken using the methodology 
that would be applied to any standard walkway analysis. For the AM peak period volumes, it was 
assumed that it would take passengers approximately two minutes to empty out the coaches and proceed 
along the platform. 


To calculate the effective width of the platform, a standard 1.5 feet was deducted from either side thereby 
reducing the total platform width by three feet.° Where platform impediments were present, the width of 
the same were also deducted and an additional one foot on either side of the impediment was deemed not 
to be conducive for walking and hence a total of another two feet was deducted to calculate the effective 
width. 


Passenger loads have been assigned to zones along the platform to coincide with the length of each 
coach/locomotive and the cumulative loads at each of the zones was used to calculate the total pedestrian 
volumes. It was assumed that walking speed would be an average of 4.4 feet per second.’ Using the above 
mentioned information, the pedestrian LOS was calculated at each of the platform zones starting at the 


° The methodology used to determine the effective width available is described in the Transit Capacity and Quality of Service Manual (TCRP 
Report 100). Studies have shown that pedestrians keep as much as an 18 inch buffer between themselves and adjacent walls, street curbs, 
platform edges, and other obstructions, such as trash receptacles, sign posts, and so forth. In practice, the width of the unused buffer depends on 
the character of the wall or obstruction, the overall width of the available walkway, and on the level of pedestrian congestion. In general, 18 
inches has been deducted next to walls and platform edges and 12 inches has been deducted next to other obstructions, including walls up to three 
feet tall. 

7 Average walking speeds assumed for the calculations are based on observations cited in Pedestrian, Planning and Design by John Fruin. 
Pedestrian speeds of 270, 254 and 265 feet per minute (4.50, 4.23, 4.42 feet per second ) were observed for 1000 non-baggage carrying male, 
female and combined passengers respectively at the Port Authority Bus Terminal and Pennsylvania Station in New York. 


October 2014 South Station Expansion 
Page 10 Massachusetts Department of Transportation 


Pedestrian Circulation Analysis Technical Report 


south and moving towards the north to account for the general direction of the passenger flow and to take 
into account the increasing volume of pedestrians on the platform as passengers alight and head to their 
destinations. 

For the PM peak period calculation, passenger activity was analyzed in 15 minute increments. However, 
surge volumes are anticipated within each 15 minute increment due to specific train schedules. It is 
assumed that approximately 60% of the total passengers for each train would board the train within the 
first five minutes of its availability. This has been done to take into account the initial surge that is 
generally observed of the passenger flows at terminal stations. It was assumed that 60% of the passengers 
would be equally divided amongst the different coaches assigned to each of the trains. 


To account for the pedestrian flow, the LOS is calculated from the north to the south thereby taking into 
account the passengers that leave the platform and board the train. 


Passenger flow rates were calculated at each of the platforms zones and expressed as a number of 
pedestrians per minute per feet of effective width. The results were compared to the standardized LOS 


benchmarks as illustrated in Transit Capacity and Quality of Service Manual (TCRP Report 100) Exhibit 
7-3 to obtain the LOS. 


4.2. _Concourses 

The methodology used to determine the LOS for the concourse spaces is based on the methodology 
described in the Transit Capacity and Quality of Service Manual (TCRP Report 100). For the purposes 
of this analysis, the concourses include the waiting/circulation area within the existing headhouse, the rail 
head concourse, and the subway mezzanine. 

The space required for a particular activity is represented by the formula: 

TSreq = P; x S; x T; 

where: 

TSreq = time-space required (ft-s); 

P; = number of people involved in activity 1; 

Si = space required for activity i (ft”); and 

Tj = time required for activity i (s). 


The total time space requirements of all of the activities are then compared with the time-space available, 
represented by the formula: 


TSavail = Savail x Tavail 
where: 
TSavail = time-space available (ft”-s); 


Savail = Space available within the area analyzed (ft’); and 
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Tavail = time available as defined for the analysis period (s). 
The approach of applying the time-space analysis involved the following steps: 
1. Establish pedestrian origins and destinations within and at the edges of the space analyzed. 
2. Assign pedestrian routes through the pedestrian network for each origin-destination pair. 
3. Sum the volumes of persons passing through each analysis zone. 


4. Identify the walking time within each zone for pedestrians. This may vary depending on their 
route through each zone. 


5. Determine the percentage of people passing through each zone who stop and dwell in that zone to 
wait for a train. 


6. Determine the time spent dwelling in each zone waiting for a train. 


7. Calculate the time-space demand by multiplying the number of persons passing through and 
waiting for a train by the respective space needed for them. 


8. Calculate the time-space available by multiplying the usable floor area by the duration of the 
analysis period. 


9. Calculate the demand-supply ratio by dividing time-space demand by time-space available. 
10. Apply an LOS based on ranges of demand-supply ratios. 


During the PM peak period pedestrian circulation analysis, 30% of pedestrian volumes within the waiting 
area analysis zones (Z1, Z2, Z3, Z4, Z5 and Z7) have been assigned a dwell time of approximately five 
minutes to account for passenger waiting prior to a train announcement. The remainder proceed directly 
to their train’s assigned platform. 


4.3. Vertical Circulation 


The LOS for vertical circulation (stairs and escalators) was calculated based on the Volume/SVCD 
(service volume between LOS C and D) design capacity ratio. The threshold between LOS C and LOS D 
at a volume to capacity (v/c) ratio of 1.00 has been assumed to be the minimum acceptable standard for 
pedestrian conditions on stairways. Where adjacent stairs and escalators form a system, the capacity of 
the escalator has been added to the stair capacity. 


Table 8—Ratio of Level-of-Service Demand to Design Capacity (Vertical Circulation) 


Level-of-Service LOS Volume/SVCD Ratio 


LOS A < 0.45 
LOS B > 0.45 to > 0.70 
LOS C > 0.70 to > 1.00 
LOS D > 1.00 to > 1.33 
LOS E > 1.33 to > 1.67 
LOS F > 1.67 


Source: Metropolitan Transportation Authority/New York City Transit. South Ferry Terminal Project: 5.9 Transportation & Pedestrian 
Circulation. May 2004, page 5-40. 
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5. Findings 
5.1. Existing Conditions 


The existing South Station site includes the following: South Station rail, South Station rapid transit 
(subway), South Station Bus Terminal, and the USPS General Mail Facility/South Postal Annex, 
including that portion of Dorchester Avenue fronting the site and running parallel to the Fort Point 
Channel. 


Figure 1 illustrates the South Station terminal area, which currently consists of the historic 
headhouse/concourse, 13 tracks, and eight platforms. Figure 2 illustrates the subway, which consists of a 
mezzanine level leading to two side platforms serving the Red Line and two side platforms serving the 
Silver Line. The bus terminal concourse located above the existing commuter rail platforms is not 
included in this analysis. 


Atlantic Avenue 


Platform A 


Platform B 


Platform C 


Platform D 


Platform E 


Platform F 


USPS General Mall Faclllty 245 Summer Street 


Figure 1—Existing Conditions - Commuter Rail and Amtrak Analysis Zones and Vertical 
Circulation 
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Figure 2—Existing Conditions — Subway Mezzanine Level Vertical Circulation 
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Figure 3—Existing Conditions — Red Line Platforms Analysis Zones 
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Figure 4—Existing Conditions — Silver Line Platform Analysis Zones 
5.1.1. Platforms 


Table 9 summarizes the LOS ranges for the commuter rail and Amtrak platforms based on the maximum 
occupancy (723 passengers) of a single peak train derived from the Existing Conditions ridership and 
train schedules. 


The analysis for Platform A assumed a worst case condition whereby all passengers exited via the 
northern end of the platform. No passengers were siphoned off to use the exit directly onto Atlantic 
Avenue adjacent to the edge of the bus terminal. 


The analysis indicates that the southern end of the platforms would experience the best LOS (LOS A/B). 
However, as the cumulative volume of passengers traverse the northern end of Platform A, the LOS can 
reach LOS F. 


The northern end of Platform F is wider than the rest of the platform and this localized zone has trains 
berthing along its western edge only. The eastern edge coincides with the periphery of the South Station 
building. This difference in geometry and train service leads to an improved LOS at the northern zones of 
Platform F as compared to the zones located at the middle of Platform F. 
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Table 9—Existing Conditions Commuter Rail and Amtrak Platforms Levels-of-Service: Peak Single 
Train Load (723 Passengers) 


Platform Platform Analysis Zone Adjacent to Coach Number (North End to South End) 
1 Maximum 
A F F D Cc A F 
B D C C B A A D 
C D C C B A A D 
D D C C B A A D 
E D Cc C B A A D 
F B B C C B A C 
G D D C C B A D 
H D D C C B A D 


Table 10 summarizes the LOS ranges for the Red Line platforms based on the Existing Conditions 
ridership and train frequencies. The analysis indicates that an average LOS is maintained throughout the 
AM peak. During the PM peak, the LOS deteriorates to LOS D. 


Table 10—AM and PM Peak Existing Conditions: Red Line Platforms Levels-of-Service 


Platform | AM Peak (LOS) PM Peak (LOS) 
Inbound (Northbound) C B 
Outbound (Southbound) C D 


Table 11 summarizes the LOS ranges for the Silver Line platforms based on the Existing Conditions 
ridership and bus frequencies. The analysis indicates that a good LOS is maintained throughout the AM 
and PM peaks (LOS A/B). Since no passengers get on the Silver Line service at the inbound platform, the 
LOS on this platform is calculated solely based on the space requirements associated with the time taken 
for the passengers to exit from the platform. For the outbound platform, it is assumed that the wait period 
would be an average of 2.5 minutes for this alternative. 


Table 11—AM and PM Peak Existing Conditions: Silver Line Platforms Levels-of-Service 
Platform AM Peak (LOS) PM Peak (LOS) 
Inbound (Northbound)- Zone 1 
Inbound (Northbound)- Zone 2 
Outbound (Southbound)- Zone 3 
Outbound (Southbound)- Zone 4 
Outbound (Southbound)- Zone 5 
Outbound (Southbound)- Zone 6 
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5.1.2. | Concourses 


Table 12 summarizes the LOS ranges for the Existing Conditions analysis zones within the headhouse 
and rail head concourse during the AM peak as the majority of pedestrians are exiting the station to street 
or interchanging with another mode. During the PM peak, a large volume of pedestrians wait within Z1, 
Z2, Z3, Z4, Z5 and Z7 for their train to be announced. This results in significant congestion at the rail 
head concourse (LOS E maximum) and minor congestion beneath the train announcement board with the 
headhouse (LOS C). 


October 2014 South Station Expansion 
Page 16 Massachusetts Department of Transportation 


Pedestrian Circulation Analysis Technical Report 


Table 12—AM and PM Peak Existing Conditions: LOS Zone Analysis 
Zone AM Peak (LOS) | PM Peak (LOS) 
Zl 


Z2 


Z3 


ZA 


Z5 


Z6 


Z7 


Z8 


Z9 


Z10 


Zil 


Z12 


Z13 


Z14 


Z15 
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5.1.3. Vertical Circulation 


Table 13 summarizes the LOS ranges for the VCEs associated with the subway. The analysis indicates 
that an acceptable LOS would be experienced on all VCEs during the Existing Conditions AM and PM 
peak (LOS D maximum). 


Table 13—AM and PM Peak Existing Conditions: Vertical Circulation Analysis 
Vertical Circulation AM Peak (LOS) AM Peak (LOS) PM Peak (LOS) PM Peak (LOS) 


Element (VCE) Down Up Down Up 
VCE 1 B A A B 
VCE 2 A A A A 
VCE 3 A A A A 
VCE 4 A D D A 
VCE 5 A B B A 
VCE 6 B A C A 
VCE7 A - A - 
VCE 8 A - A - 
VCE 9 - A - A 
VCE 10 - A - A 


5.2. No Build Alternative 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. As Figure 5 illustrates, with the No Build Alternative, South Station, including the headhouse 
and track operations, and the USPS General Mail Facility, would remain as they currently exist. The 
majority of Dorchester Avenue at the site would remain in private use by the USPS in support of USPS 
operations. Extending from the southern line of Summer Street, the MBTA would continue to maintain a 
permanent easement along Dorchester Avenue for pedestrians and vehicles of over approximately 200 
feet. Generally unrestricted public access would continue to be provided along Dorchester Avenue of 
over approximately 400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 17 


Pedestrian Circulation Analysis Technical Report 


(SSAR) project. The SSAR_ project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces 
located above the bus terminal. 


With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Worcester Line track improvements to the 
south of the site. The MBTA would continue to use Readville — Yard 2 to provide layover space for 10 
trainsets. 


The No Build Alternative would maintain a similar level of rail service as exists today, but would also 
provide increased frequencies on the Fairmount Line. 


Atlantic Avenue 


Platform C 


Platform D 


Platform E 


USPS General Mall Faclilty 245 Summer Street 


Figure 5—No Build Alternative - Commuter Rail and Amtrak Analysis Zones and Vertical 
Circulation 


5.2.1. Platforms 


Table 14 summarizes the LOS ranges for the commuter rail and Amtrak platforms based on the maximum 
occupancy (839 passengers) of a single peak train derived from the No Build Alternative ridership and 
train schedules. The analysis indicates that the southern end of the platforms would experience the best 
LOS (LOS A/B-C). However, as the cumulative volume of passengers traverse the northern end of the 
platforms, the LOS would reach F and E for platform A and G, respectively. The other platforms would 
experience a LOS of C, a condition which can be expected to be reasonable for a commuter train station. 
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The reduced LOS on platform A and G can be explained by their reduced width and the multiple 
impediments which further reduce the effective width of the platforms. 


Table 14—No Build Alternative Commuter Rail and Amtrak Platforms Levels-of-Service: Peak 
Single Train Load (839 Passengers) 


Platform Platform Analysis Zone Adjacent to Coach Number (North End to South End) 

1 2 3 4 5 6 7 8 Maximum 
A F E D C C A F 
B C Cc C B B A C 
C C C C B B A C 
D C C C B B A C 
E C Cc C B B A C 
F C C C B B A C 
G E D D Cc C A E 
H oe 


** Platform H requires coordination with the SSAR project’s egress plans. It is expected that Platform H will perform in a similar fashion as the 
adjacent Platform G. 


Table 15 summarizes the LOS ranges for the Red Line platforms based on the No Build Alternative 
ridership and train frequencies. The analysis indicates that an average LOS would be maintained 
throughout the AM peak. During the PM peak, the LOS would deteriorate to LOS D. The increase in 
ridership associated with the No Build Alternative would result in a slightly reduced LOS when compared 
to the Existing Condition (LOS C or worse versus LOS B or worse, respectively). 


Table 15—AM and PM Peak No Build Alternative: Red Line Platforms Levels-of-Service 
Platform | AM Peak (LOS) PM Peak (LOS) 


Inbound (Northbound) C C 
Outbound (Southbound) C D 


The configurations of the No Build Alternative Red Line platforms are the same as the Existing 
Conditions. Refer to Figure 3 for analysis zone locations. 


Table 16 summarizes the LOS ranges for the Silver Line platforms based on the No Build Alternative 
ridership and bus frequencies. The analysis indicates that a good LOS would be maintained throughout 
the AM and PM peaks (LOS C or better, with most platform areas experiencing LOS A/B). Since no 
passengers get on the Silver Line service at the inbound platform, the LOS on this platform is calculated 
solely based on the space requirements associated with the time taken for the passengers to exit from the 
platforms. For the outbound platforms it is assumed that the wait period would be an average of 2.5 
minutes for this alternative. 


Table 16—AM and PM No Build Alternative: Silver Line Platforms Levels-of-Service 
Platform AM Peak (LOS) PM Peak (LOS) 
Inbound (Northbound)- Zone 1 
Inbound (Northbound)- Zone 2 
Outbound (Southbound)- Zone 3 
Outbound (Southbound)- Zone 4 
Outbound (Southbound)- Zone 5 
Outbound (Southbound)- Zone 6 
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The configurations of the No Build Alternative Silver Line platforms are the same as the Existing 
Conditions. Refer to Figure 4 for analysis zone locations. 


5.2.2. _Concourses 


Table 17 summarizes the LOS ranges for the No Build Alternative analysis zones within the headhouse 
and expanded rail head concourse beneath the SSAR project. The analysis indicates that a good level 
LOS (LOS A) is experienced during the AM peak as the majority of pedestrians are exiting the station to 
street or interchanging with another mode. During the PM peak, a large volume of pedestrians wait 
within Z1, Z2, Z3, Z4, ZS and Z7 for their train to be announced. As a result of the significantly 
expanded rail head concourse, the LOS experienced by waiting passengers in the No Build Alternative 
would improve when compared to the Existing Conditions (LOS D or better versus LOS E or better, 
respectively). This is still greater than the typical target LOS C assumed for a facility of this type. 


Table 17—AM and PM Peak No Build Alternative: LOS Zone Analysis 
Zone AM Peak (LOS) __ PM Peak (LOS) 
Z1 


Z2 
Z3 


ZA 


Z5 
Z6 


Z7 


Z8 
Z9 


Z10 


Zil 
Z12 


Z13 


Z14 
Z15 


Z16 


Z17 
Z18 
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5.2.3. Vertical Circulation 


Table 18 summarizes the LOS ranges for the VCEs associated with the subway. The analysis indicates 
that the VCE LOS would be slightly worse during the No Build Alternative AM peak when compared 
with the Existing Conditions. Despite this reduction, an acceptable LOS is maintained throughout the 
AM and PM peaks. 
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Table 18—AM and PM Peak No Build Alternative: Vertical Circulation Analysis 
Vertical Circulation AM Peak (LOS) AM Peak (LOS) PM Peak (LOS) PM Peak (LOS) 


Element (VCE) Down Up Down Up 
VCE 1 B A A C 
VCE 2 A A A A 
VCE 3 A B A A 
VCE 4 A D D A 
VCE 5 A C B A 
VCE 6 C A Cc A 
VCE7 A - A - 
VCE 8 A - A - 
VCE 9 - - A 

VCE 10 - A - A 


5.3. Alternative 3 — Joint/ Private Development Maximum Build 


Alternative 3 would include the previously-approved SSAR project described in the No Build Alternative. 
In addition, South Station would be expanded onto the adjacent 16-acre USPS property. MassDOT would 
acquire and demolish the USPS General Mail Facility/South Postal Annex. The existing South Station 
Terminal would be expanded, consisting of an expanded passenger concourse and passenger support 
services. Capacity improvements would include construction of up to seven tracks and four platforms 
(including widening of one existing platform), for a total of 20 tracks and 11 platforms, as shown in 
Figure 6. 


In Alternative 3, the potential for future private development at the South Station site could include 
approximately 2.1 million square feet of mixed-use development along Dorchester Avenue, consisting of 
residential, office, and commercial uses, including retail and hotel uses, with building heights up to 
approximately 26 stories. Development could include approximately 507 parking spaces. 


The future commuter rail service plan for Alternative 3 would include South Coast Rail commuter rail 
service; additional peak period, peak direction trains on the Needham, Franklin, Providence, and 
Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. 
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Figure 6—Alternative 3 - Commuter Rail and Amtrak Analysis Zones and Vertical Circulation 


Alternative 3 incorporates in its design emergency egress only staircases and passageways located above 
the southern half of the existing and proposed platforms. These elements could potentially be expanded 
to provide connectivity to an elevated concourse that facilitates mid-platform boarding and alighting 
during normal operations, thereby reducing the overall congestion level on the platforms and concourse. 
However, that connection is not assumed in this analysis. 


5.3.1. Platforms 


Table 19 summarizes the LOS ranges for the commuter rail and Amtrak platforms based on the maximum 
occupancy (1,092 passengers) of a single peak train derived from the Alternative 3 ridership and train 
schedules. The analysis indicates that the southern end of the platforms would experience the best LOS 
(LOS A) across all the platforms. The presence of staircases on the existing platforms leads to rapid 
deterioration of the LOS due to the reduced circulation space left on either side of the staircase for 
walking. Platform areas beyond (north) the staircase show improvement in the LOS due to the absence of 
such an impediment (staircase), but at the northern end the LOS starts a downward dip again as all 
alighting passengers try to exit the platform at its north end resulting in a congested condition. The 
condition for the new platforms would be better primarily because of the extra platform width. For three 
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of the four new platforms, the train passengers would encounter only one staircase. The combined factor 
of the extra platform width along with staircases being located at the southern ends of the platforms (such 
that few passengers would be passing them) helps maintain LOS B. 


Table 19—Alternative 3 Commuter Rail and Amtrak Platforms Levels-of-Service: Peak Single Train 
Load (1092 Passengers) 


Platform Analysis Zone Adjacent to Coach Number (North End to South End) 
Platform 


1 2 3 4 5 6 ye 8 Maximum | 
A F E E D D C c A F 
B D D C G ce E D A E 
C D D C C C E D A E 
D D D C é ce E D A E 
E D D C re Cc E D A E 
F D D C e C E D A E 
G E E E D D F E A F 
H c € ic € B B A A C 
I c C c C B B A A c 
ir c C c ic B B A A a 
K C Cc Cc C B B A A C 


Table 20 summarizes the LOS ranges for the Red Line platforms based on the Alternative 3 ridership and 
train frequencies. The analysis indicates that the increase in ridership associated with Alternative 3 would 
result in a reduced LOS when compared to the No Build Alternative (LOS D or better for the AM and PM 
peaks versus LOS C or better during the AM peak and LOS D or better during the PM peak, 
respectively). 


Table 20—AM and PM Peak Alternative 3: Red Line Platforms Levels-of-Service 
Platform AM Peak (LOS) PM Peak (LOS) 


Inbound (Northbound) D C 


Outbound (Southbound) D D 


The configurations of the Alternative 3 Red Line platforms are the same as the Existing Conditions. 
Refer to Figure 3 for analysis zone locations. 


Table 21 summarizes the LOS ranges for the Silver Line platforms based on the Alternative 3 ridership 
and bus frequencies. The analysis indicates that the Alternative 3 LOS would be reduced on Zone 6 of 
the Outbound Platform when compared to the No Build Alternative (LOS C or better versus LOS B or 
better, respectively). Despite the LOS reduction, the platforms still would achieve uninterrupted flow of 
passengers. 


Since no passengers get on the Silver Line service at the inbound platform, the LOS on this platform is 
calculated solely based on the space requirements associated with the time taken for the passengers to exit 
from the platform. For the outbound platform it is assumed that the wait period would be an average of 
2.5 minutes for this alternative. 
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Table 21—AM and PM Alternative 3: Silver Line Platforms Levels-of-Service 
Platform AM Peak (LOS) PM Peak (LOS) 
Inbound (Northbound)- Zone 1 
Inbound (Northbound)- Zone 2 
Outbound (Southbound)- Zone 3 
Outbound (Southbound)- Zone 4 
Outbound (Southbound)- Zone 5 
Outbound (Southbound)- Zone 6 
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The configurations of the Alternative 3 Silver Line platforms are the same as the Existing Conditions. 
Refer to Figure 4 for analysis zone locations. 


5.3.2. | Concourses 


Table 22 summarizes the LOS ranges for the Alternative 3 analysis zones within the headhouse, expanded 
rail head concourse beneath the SSAR project, and new rail head concourse adjacent to the northern end 
of the new platforms. It has been assumed that the new rail head concourse would act in a similar way to 
the existing rail head concourse, whereby pedestrians both wait and circulate within the space. To be 
realistic, the analysis assumes that approximately 30% of the pedestrians passing through the rail head 
concourse would ultimately wait/pause in one of the zones. The average time assigned to this wait period 
is three minutes for the new rail head concourse and five minutes for the existing rail head concourse. 
The assigned wait period times reflect the level of weather protection and proximity to retail. 


The analysis indicates that a good level LOS (LOS A) would be experienced during the AM peak as the 
majority of pedestrians are exiting the station to street or interchanging with another mode. During the 
PM peak, a large volume of pedestrians wait within the expanded rail head concourse for their train to be 
announced. Despite the significantly expanded rail head concourse, passengers waiting within zones Z3 
and Z4 would experience a very poor LOS. Passengers within zones Z19, Z20, Z21, Z22 and Z23 
adjacent to the new platforms would experience an acceptable LOS (LOS D or better). This reflects the 
realistic condition where a certain number of passengers would wait in this area. 
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Table 22—AM and PM Alternative 3: LOS Zone Analysis 
Zone AM Peak (LOS) | PM Peak (LOS) 
Zl 


Z2 


Z3 


ZA 


Z5 


Z6 


Z7 


Z8 


Z9 


Z10 


Zil 


Z12 


Z13 


Z14 


Z15 


Z16 


Z17 


Z18 


Z19 


Z20 


Z21 


Z22 


Z23 
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5.3.3. Vertical Circulation 


Table 23 summarizes the LOS ranges for the VCEs associated with the subway. The analysis indicates 
that the VCE LOS for Alternative 3 would be slightly worse as compared to the No Build Alternative. 
Despite this reduction, an acceptable LOS would be maintained throughout the AM and PM peaks. 


Table 23—AM and PM Peak Alternative 3: Vertical Circulation Analysis 


Vertical Circulation | AM Peak (LOS) AM Peak (LOS) PM Peak (LOS) PM Peak (LOS) 

Element (VCE) Down Up Down Up 
VCE 1 C A A D 
VCE 2 A A A A 
VCE 3 A B A A 
VCE 4 A D D A 
VCE 5 A C B A 
VCE 6 C A C A 
VCE 7 A - A - 
VCE 8 A - A - 
VCE 9 - A - A 
VCE 10 - A - A 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate expanded services. In addition 
to expanding South Station terminal facilities, the South Station Expansion (SSX) project will also 
identify a solution to address existing and future intercity and commuter rail service layover needs. The 
SSX project includes planning, environmental reviews, and preliminary engineering for the five primary 
elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms, and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Ridership Forecasting Technical Report has been prepared in support of the Draft Environmental 
Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with 
the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and the FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), 
pp. 28545-28556. 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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1.1. Purpose 


The purpose of this report is to document the methodology used to determine the ridership forecasts for 
MBTA and Amtrak services and other transit services to and from South Station to support the planning, 
environmental review, and preliminary engineering efforts for the SSX project. Ridership forecasts were 
developed for the existing conditions and the future No Build, as well as for the three Build Alternatives 
that are presented in this DEIR, including: 


e Alternative 1 — Transportation Improvements Only 
e Alternative 2 — Joint/Private Development Minimum Build 
e Alternative 3 — Joint/Private Development Maximum Build 


Ridership forecasts were developed for the following conditions: 2012 Existing Year, the 2035 Build 
Year, and the 2025 Opening Year. This document includes the results of the ridership forecasting effort, 
which include a comprehensive analysis of boardings, alightings and transfers to South Station’s 
connecting transportation services (including commuter rail, intercity rail, local and intercity/commuter 
bus, rapid transit, automobile, bicycle and walk trips). 


Outputs of the ridership forecasting effort inform many aspects of the environmental planning and 
preliminary design efforts for the SSX project, including the: 


Transit Crowding Analysis 

Traffic and Pedestrian Analysis 

Air Quality Analysis 

Environmental Justice Analysis 

Economic Impact Analysis 

Passenger Circulation Analysis/Passenger Facility Design 


2. Summary 


Ridership data for the SSX project were developed using standard transportation planning industry 
practice for the evaluation of transportation systems and infrastructure. Much of the analysis was based 
on the development of existing conditions and 2035 travel demand forecasts provided by the Central 
Transportation Planning Staff (CTPS) and assumes several proposed transportation projects [consistent 
with the currently adopted Regional Transportation Plan (RTP)] will be implemented by the 2035 Build 
Year. 


CTPS is the staff to the Metropolitan Planning Organization (MPO) for the Boston region and works with 
the communities within the region to address issues relating to transportation, land use, and economic 
development. CTPS develops and maintains the regional transportation demand model. CTPS’s method 
of travel demand forecasting follows the traditional four steps of trip generation, trip distribution, modal 
split, and travel assignment, and uses TransCAD software to run the travel demand model. 


For the SSX project, CTPS provided a calibrated baseline, or existing condition, and developed 
2035 No Build and Build Alternative forecasts for local and regional rail and bus ridership, as well as the 
associated impacts on the transportation network (auto traffic and pedestrian flows). Amtrak was 
responsible for providing 2035 intercity passenger rail ridership forecasts for the Build Alternatives. 
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Post-model adjustments to the CTPS results were applied to account for Silver Line Gateway’ ridership (a 
project not included in the currently adopted RTP) and the Amtrak-provided intercity rail ridership 
projections to prepare final 2035 ridership forecasts. In addition, 2025 Opening Year ridership was 
estimated using an interpolation methodology developed by CTPS and described in Attachment I. The 
daily South Station ridership results for the 2012 Existing Year, 2025 Opening Year, and 2035 Build Year 
are summarized in Tables 1, 2, and 3, respectively. 


As shown in Table 1, South Station currently handles approximately 128,000 daily combined Amtrak, 
MBTA (commuter rail, Red Line, Silver Line, and local bus), and intercity/commuter bus boardings and 
alightings. 


Table 1—2012 Existing Conditions Daily Combined South Station Boardings and Alightings 
Amtrak and 
Commuter Commuter Red Silver Local 
Rail Rail Total ? Line Line Bus 


Intercity/ 
Commuter 
Bus 


Existing 4,100 42,000 46,000 12,700 2,900 12,200 | 128,000 
Conditions 


Source: Final SSX Ridership Results, Base Year Pedestrian Transfer Matrices (see Attachment J). 
Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 

a Total values calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the rounded 
Total ridership results presented in this table. 


Amtrak Total® 


As illustrated in Table 2, in the 2025 Opening Year, the Build Alternatives would result in approximately 
183,000 to 187,000 daily combined Amtrak, MBTA, and intercity/commuter bus boardings and 
alightings. The No Build Alternative is projected to result in approximately 165,000 daily combined 
boardings and alightings. 


In 2025, Alternative 1 would increase daily Amtrak and commuter rail boardings and alightings at South 
Station by approximately 28% compared to the No Build Alternative. Alternative 2 and Alternative 3 
would increase daily Amtrak and commuter rail ridership at South Station by approximately 28% and 
29%, respectively, compared to the No Build Alternative. 


By 2035, the project Build Alternatives would result in approximately 198,000 to 203,000 daily combined 
Amtrak, MBTA, and intercity/commuter bus boardings and alightings, as shown in Table 3. The 
No Build Alternative is projected to result in approximately 175,000 daily combined boardings and 
alightings. 


In 2035, Alternative 1 would increase daily Amtrak and commuter rail boardings and alightings at South 
Station by approximately 33% compared to the No Build Alternative. Alternative 2 and Alternative 3 
would increase daily Amtrak and commuter rail ridership at South Station by approximately 33% and 
36%, respectively, compared to the No Build Alternative. 


? The proposed Silver Line Gateway project will extend Silver Line bus rapid transit (BRT) service from the Seaport District to Chelsea via East 
Boston. From South Station, the proposed Silver Line Gateway route will follow the existing Silver Line route into the Seaport District, connect 

to the Blue Line and East Boston neighborhoods at Airport Station, and then continue into Chelsea where the route will travel in a new dedicated 
busway serving four new stations at Eastern Avenue, Box District, Downtown Chelsea, and Mystic Mall. 
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Table 2—2025 Opening Year Daily Combined South Station Boardings and Alightings 
Amtrak A 
4 Commuter and Silver Local ASIESIS 
Alternative Amtrak ; Commuter 
Rail Commuter Line Bus Bus 


Rail Total? 


No Build 68,000 | 22,800 | 3,600 12,700 | 165,000 
Alternative 

Alternative 1 - 

Hetepenanon 65,000 70,000 | 23,200 | 3,600 12,500 | 183,000 
Improvements 

Only 

Alternative 2 

— Joint/Private 

Development 66,000 74,000 | 70,000 | 23,200 | 3,700 12,700 | 183,000 
Minimum 

Build 

Alternative 3 

— Joint/Private 

Development 67,000 75,000 | 72,000 | 23,600 | 3,800 13,100 | 187,000 
Maximum 

Build 


Source: Final SSX Ridership Results, Pedestrian Transfer Matrices (see Attachment J). 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results, which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


Table 3—2035 Build Year Daily Combined South Station Boardings and Alightings 


A 


No Build 
Alternative 
Alternative 1 - 
Transportation 
Improvements 
Only 
Alternative 2 
— Joint/Private 
Development 9,300 72,000 81,000 | 75,000 | 26,200 | 3,900 12,800 | 199,000 
Minimum 
Build 
Alternative 3 
— Joint/Private 
Development 9,300 74,000 83,000 | 77,000 | 26,700 | 4,000 13,300 | 203,000 
Maximum 
Build 


Source: Final SSX Ridership Results, Pedestrian Transfer Matrices (see Attachment J). 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


5,500 56,000 61,000 | 72,000 | 25,600 | 3,800 12,800 | 175,000 


9,300 72,000 81,000 | 74,000 | 26,100 | 3,800 12,600 | 198,000 
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3. Methodology 


The methodology used to develop ridership data for the SSX project follows standard transportation 
planning industry practice for the evaluation of transportation systems and infrastructure. Much of the 
analysis was based on the development of existing conditions and 2035 travel demand forecasts provided 
by CTPS, and assumes that a number of proposed transportation projects (consistent with the currently 
adopted RTP) will be implemented by the 2035 Build Year. Except as noted in this document, other 
proposed transportation projects not included in the currently adopted RTP are not accounted for in the 
travel demand forecasts. Land use assumptions for the South Station area were approved by the Boston 
Redevelopment Authority (BRA) and the MPO for the Boston region, and include a number of 
development projects that were assumed to occur before the 2035 Build Year.? 


CTPS is the staff to the Metropolitan Planning Organization (MPO) for the Boston region and works with 
the communities within the region to address issues relating to transportation, land use, and economic 
development. CTPS develops and maintains the regional transportation demand model. CTPS’s method 
of travel demand forecasting follows the traditional four steps of trip generation, trip distribution, modal 
split, and travel assignment, and uses TransCAD software to run the travel demand model. Amtrak 
intercity rail, intercity/commuter bus services, and the proposed South Coast Rail service are not 
accounted for in the CTPS travel demand model. These services were incorporated into the SSX travel 
demand forecasting using post-modeling processes. A detailed summary of the travel demand model 
methodology utilized by CTPS is included in Attachment E. 


For the SSX project, CTPS provided existing conditions and developed 2035 No Build and Build 
Alternative forecasts for local and regional rail and bus ridership, as well as the associated impacts on the 
transportation network (auto traffic and pedestrian flows). The objective was to examine how various 
transportation modes would be affected by the expansion of South Station and the potential 
redevelopment of the area around South Station. Amtrak provided 2035 intercity passenger rail ridership 
forecasts for the SSX Build Alternatives. To support the ridership modeling, the SSX project: 


e Provided CTPS with inputs for the development of ridership estimates, including future 
commuter rail service levels and future land use data, including households and jobs. 
Descriptions of the land use and service level assumptions used for the No Build Alternative and 
the three Build alternatives (Alternative 1, Alternative 2, and Alternative 3) are contained in 
Attachment E. 

e Reviewed Amtrak’s proposed ridership estimates and future service plan for consistency with 
SSX project assumptions. 

e Coordinated with CTPS and Amtrak to ensure consistency between the two forecasting efforts. 

e Reviewed outputs from CTPS and provided feedback to clarify and refine results. 

e Applied manual post-model adjustments to the CTPS results to account for Silver Line Gateway 
ridership (a project not included in the currently adopted RTP) and the Amtrak-provided intercity 
rail ridership projections to prepare final 2035 Build Year ridership forecasts. 

e Estimated 2025 Opening Year ridership based on an interpolation methodology provided by 
CTPS (described in Attachment I) and the final 2012 Existing Year and 2035 Build Year 
ridership results. 


3 A summary of the development projects assumed to occur before the 2035 Build Year is included in Appendix 9 - Traffic Analysis Technical 
Report. 
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3.1. Existing Conditions 


Existing conditions for the SSX project are based on 2012 intercity rail ridership data provided by Amtrak 
and a series of pedestrian and passenger counts conducted by CTPS during 2012-2013. 


3.1.1. | Amtrak-Provided Existing Conditions Data 


Average weekday intercity boardings and alightings by train at South Station, Back Bay, and Route 128 
were provided by Amtrak, and are based on reservation system ticket counts from FY 2012-2013. The 
data represent a one-to-one correlation for all riders except for a very small percentage of multi-ride 
tickets, for which Amtrak used an estimated factor based upon historical experience. The data provided 
by Amtrak indicate that there are approximately 4,100 average weekday intercity rail boardings and 
alightings at South Station. 


Amtrak’s existing conditions data showed higher intercity rail ridership at South Station than the results 
of the CTPS passenger counts (described in further detail in the following section). Nonetheless, the 
SSX project based existing conditions on the Amtrak-provided data for South Station as they provide a 
more conservative projection for project planning purposes. Therefore, the CTPS existing conditions 
results were adjusted to reflect the Amtrak-provided ridership numbers. 


3.1.2. | CTPS-Provided Existing Conditions Data 


CTPS provided existing conditions data, performed data collection on existing station activity (including 
counts of rail, intercity/commuter bus, and MBTA transit boardings and alightings), and updated and 
calibrated the travel demand model base year scenario accordingly. As described in the South Station 
Expansion Model Year Representation memorandum, dated March 17, 2014 (in Attachment F), the CTPS 
model base year represents 2009/2010 conditions, but was calibrated to the data collected in 2012-2013 to 
adequately represent the SSX project 2012 Existing Year. 


3.1.3. Adjusted Existing Conditions Data 


Adjustments to the preliminary CTPS existing conditions results are described in further detail in this 
section. 


Pedestrian Transfer Matrices 


As part of the existing conditions analysis for the SSX project, CTPS conducted a series of pedestrian and 
passenger counts at South Station between November 2012 and January 2013. Tables showing mode-to- 
mode transfers between 6:00 a.m. and midnight on an average weekday in the South Station complex 
were developed from these data and from other available sources including: the 2013 Massachusetts 
Regional Bus Study, CTPS’s Spring 2012 commuter rail counts, September 2010 MBTA automated fare 
collection data, and the 2008-2009 MBTA on-board passenger survey. 


The preliminary CTPS base year pedestrian transfer matrices, which quantify the mode-to-mode transfers 
at South Station, were adjusted to reflect the Amtrak-provided ridership data according to the following 
methodology: 


4 The Amtrak ticket counts may represent a high estimate of ridership at South Station, as actual passenger boardings/alightings may not 
correspond with the station code on the ticket. For example, since the fare is the same for passengers boarding or alighting at South Station, Back 
Bay, or Route 128, passengers may purchase a ticket for South Station code BOS, but instead travel via Back Bay or Route 128. 
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e Existing Amtrak ridership by time period (AM Peak, Midday, PM Peak, and Night) was 
determined from the Amtrak-provided data. 

e Modal distributions for passengers alighting from and boarding onto Amtrak trains to/from all 
other modes were calculated from the CTPS preliminary results. 

e Based on total Amtrak ridership by time period and the CTPS modal distributions, the adjusted 
Amtrak boardings and alightings to/from all other modes were calculated. 

e Daily transfer activities were calculated as the sum of the transfers from each time period. 


Ridership Summary Tables 


CTPS provided preliminary ridership summary tables by each time period (AM Peak, Midday, PM Peak, 
and Night) and a daily summary of boardings and alightings at South Station for the commuter rail, Red 
Line, Silver Line and local bus. The preliminary ridership summary tables were adjusted to be consistent 
with the final, adjusted transfer matrices. The final results are presented in Section 4. 


3.2. 2035 Build Year Ridership Projections 


2035 Build Year projections were based on the CTPS travel demand model results for the SSX project 
scenarios as well as Amtrak projections of intercity rail ridership. The travel demand forecasts assume 
that a number of proposed transportation projects (consistent with the currently adopted RTP) will be 
implemented by the 2035 Build Year. 


Intercity/commuter bus services are not included in the CTPS model and, therefore, intercity/commuter 
bus ridership projections were incorporated into the SSX travel demand forecasting using post-modeling 
processes. Post-model adjustments were also applied to the preliminary CTPS results to incorporate 
projected ridership from the Silver Line Gateway project, a project not included in the currently adopted 
RTP and therefore not included in the CTPS travel demand model, and to incorporate the intercity rail 
ridership projections provided by Amtrak. A discussion of the future year Amtrak and CTPS forecasts, as 
well as the post-model adjustments to the preliminary CTPS model results, is provided in the following 
sections. 


3.2.1. Amtrak Projections 


Amtrak initially prepared a 2035 Build Year service plan and corresponding intercity ridership 
projections for the SSX project in September 2013. The projections included estimated ridership by train 
for the SSX Build Alternatives. Subsequent adjustments to the projections were made to update the 
ridership forecasts to correspond with Amtrak’s updated November 2013 service plan (according to the 
methodology detailed in Attachment G). These ridership adjustments were then approved by Amtrak for 
use in the SSX project. 


To estimate Amtrak ridership growth from 2012 to the 2035 No Build Alternative, Amtrak intercity 
ridership was assumed to grow at the same rate as MBTA commuter rail ridership, at an annual rate of 
approximately 1.2%. Compared to the 2.7% average annual intercity growth rate experienced across the 
NEC over the past fifteen years,* an annual growth rate of 1.2% provides a reasonable assumption for 
intercity rail growth beyond 2012 as it reflects Amtrak’s inability to provide substantial additional seating 


° Amtrak. South Station Boston Expansion Project, Projected Intercity Train Movement and Ridership Data to Support the Evaluation of Yard 
and Training Servicing Needs and Pedestrian Modeling of the Station, Memorandum to Massachusetts Department of Transportation, Revised, 
September 26, 2013. 
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until new rail service is implemented and the fact that the NEC has many existing infrastructure 
constraints that threaten to cap the intercity ridership growth experienced over the past decade and a half. 


3.2.2. _ CTPS Model Projections 


Preliminary CTPS ridership forecasts were prepared using the travel demand model 2035 No Build and 
Build scenarios. As stated above, the CTPS travel demand model did not include intercity/commuter bus 
services (which operate outside of the Eastern Massachusetts model region), the proposed Silver Line 
Gateway project (a project not included in the currently adopted RTP) or Amtrak-provided ridership data. 
Adjustments made for these services are described below. 


3.2.3. | Combined Adjusted 2035 Projections 


Adjustments to the preliminary 2035 ridership results are described in further detail in the following 
sections. 


Intercity/Commuter Bus Projections 


CTPS’s regional ridership model encompasses Eastern Massachusetts. Intercity/commuter bus services 
operate outside of the Eastern Massachusetts model region and, therefore, are not included in the CTPS 
model. As such, it was necessary for CTPS to prepare intercity/commuter bus ridership forecasts using 
post-model calculations. 


As part of the South Station Air Rights (SSAR) project, it is anticipated that the existing bus terminal at 
South Station will be expanded by 2035. This expansion will provide additional capacity for increased 
bus service in the South Station terminal. While there are plans to expand the bus facility, no specific 
future year service plans for the existing private bus carriers are currently available. In the absence of 
these plans, intercity/commuter bus service levels were assumed to remain constant between the 2012 
Existing Year and 2035 Build Year. Based on this assumption, the methodology used to develop the 
intercity/commuter bus ridership projections for each alternative is summarized below: 


e 2035 No Build Alternative: Daily intercity/commuter bus boardings and alightings at South Station 
are projected to increase by approximately 5% compared to Existing Conditions due to anticipated 
population and employment growth between the 2012 Existing Year and the 2035 No Build 
Alternative. 

e Alternative 1 — Transportation Improvements Only: Intercity/commuter bus ridership in 
Alternative 1 is projected to slightly decreased compared to the No Build Alternative, as it is 
anticipated that some riders would switch modes from intercity/commuter bus to rail due to the 
proposed increase in commuter rail and Amtrak service in the Build Alternatives.° The estimated 
reduction of daily intercity/commuter bus boardings and alightings between the No Build 
Alternative and Alternative 1 also factored in the relocation of the USPS facility in Alternative 1, 
which would remove approximately 1,000 jobs from the South Station complex as compared to the 
No Build Alternative. 

e Alternative 2 — Joint/Private Development Minimum Build: Approximately 1,200 new jobs would 
be added to the South Station complex as part of the proposed private/joint development in this 
Alternative. Alternative 2 is projected to regain the same level of intercity/commuter bus ridership 


° The proposed increase in Amtrak service in the Build Alternatives represents a 100% increase above the service levels in the No Build 
Alternative. 
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as the No Build Alternative due to this replacement of approximately the same amount of 
employment lost due to the USPS relocation in Alternative 1. 

e Alternative 3 — Joint/Private Development Maximum Build: Approximately three times more 
employment and three times more housing are proposed in Alternative 3 compared to Alternative 2, 
and intercity/commuter bus ridership growth between the Build Alternatives is projected to roughly 
follow this trend. 


Pedestrian Transfer Matrices 


The preliminary 2035 pedestrian transfer matrices prepared by CTPS were adjusted to reflect Silver Line 
Gateway ridership and 2035 Amtrak projections according to the methodology outlined below: 


e The modal distributions for passengers alighting from and boarding onto the Silver Line to/from 
all other modes were calculated based on the CTPS preliminary results. 

e Based on the Silver Line Gateway boarding data by time period’ (prepared by CTPS separately 
for the Silver Line Gateway project), and preliminary modal distributions, the adjusted Silver 
Line boardings to/from all other modes were calculated. 

e Total daily Silver Line Gateway alightings were assumed to equal total daily Silver Line Gateway 
boardings. The Silver Line Gateway alightings by time period were calculated based on the 
unadjusted Silver Line alighting ridership time period splits. 

e Based on the calculated Silver Line Gateway alighting data by time period, and modal 
distributions, the adjusted Silver Line alightings to/from all other modes were calculated. 

e Next, future Amtrak ridership by time period was calculated from the Amtrak 2035 projections 
(Attachment J). 

e Modal distributions for passengers alighting from and boarding onto Amtrak trains to/from all 
other modes were calculated based on the Silver Line Gateway adjusted results. 

e Based on the total Amtrak ridership by time period and modal distribution percentages, the 
adjusted Amtrak boardings and alightings to/from all other modes were estimated. 

e Daily transfer activities were calculated as the sum of transfers from each time period. 


Geographic Distribution of Ridership To/From Surrounding 
Neighborhoods 


The CTPS travel demand model area is composed of 2,727 Transportation Analysis Zones (TAZs)* that 
comprise nearly all of eastern Massachusetts. In order to analyze the geographic distribution of South 
Station trips that begin/end at the neighborhoods surrounding South Station, four TAZ subareas were 
defined, corresponding to the neighborhoods located immediately to the north, south, east and west of 
South Station. A map of the north, south, east and west TAZ subareas is illustrated in Attachment H. 
These travel demand model subareas were used to analyze the geographic distribution of Silver Line, Red 
Line and commuter rail ridership at South Station to and from each of the surrounding neighborhoods. 
The preliminary analysis prepared by CTPS was adjusted to reflect additional Silver Line Gateway 
ridership’ according to the methodology outlined below: 


e Silver Line Gateway boardings that can be attributed to pedestrians arriving from the north, 
south, east and west TAZ subareas, corresponding to the neighborhoods surrounding South 
Station, were estimated based on the preliminary CTPS results for the existing Silver Line 


7 Data for the Mystic Mall Busway Alternative (the Locally Preferred Alternative) were used for the SSX project ridership estimates. 

* A transportation analysis zone (TAZ) is an aggregation of census geography based on population and estimated trip volumes. 

° The Silver Line Gateway project is not included in the currently adopted RTP and is therefore not accounted for in the CTPS travel demand 
model. Silver Line Gateway ridership was incorporated into the SSX travel demand forecasting using post-modeling processes. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 9 


Ridership Forecasting Technical Report 


services. Silver Line Gateway alightings to the north, south, east and west TAZ subareas were 
assumed to equal Silver Line Gateway boardings from these four TAZ subareas. 

e The geographic (north/south/east/west) distributions for daily, AM Peak, and PM Peak Silver 
Line ridership were calculated based on the preliminary CTPS results. 

e Silver Line results for the future year scenarios were adjusted to reflect Silver Line Gateway 
ridership based on the geographic distributions and the calculated additional Silver Line 
Gateway ridership from the neighborhoods surrounding South Station. The analysis results, 
presented in Attachment J, represent the average of boardings and alightings from/to the north, 
south, east and west TAZ subareas immediately surrounding South Station. 


Ridership Summary Tables 


Similar to the existing conditions adjustments, the preliminary 2035 ridership summary tables prepared 
by CTPS were adjusted to be consistent with the final, adjusted 2035 transfer matrices. Final results are 
presented in Section 4 of this document. 


3.3. 2025 Opening Year Ridership Projections 


Using the final, adjusted ridership results for the 2012 Existing Year and 2035 Build Year scenarios, 
2025 Opening Year forecasts were derived for the SSX project using an interpolation methodology 
developed by CTPS (refer to Attachment I). The method consists of applying a growth factor, based on 
projected household and employment growth, to estimate 2025 Opening Year ridership. Results are 
presented in the following section. 


4. Results 


Detailed final ridership results for the SSX project alternatives, including pedestrian transfer matrices, an 
analysis of the geographic distribution of ridership to/from neighborhoods surrounding South Station and 
ridership summary tables by time period for the 2012 Existing Year, 2025 Opening Year, and 2035 Build 
Year, are provided in Attachment J. Summarized below are the daily ridership results for Amtrak, MBTA 
(commuter rail, Red Line, Silver Line, and local bus) and intercity/commuter bus services at South 
Station. 


4.1. Existing Conditions 


As shown in Table 4, South Station currently handles approximately 128,000 daily combined Amtrak, 
MBTA, and intercity/commuter bus boardings and alightings. 


Table 4—2012 Existing Conditions Daily Combined South Station Boardings and Alightings 


Amtrak and . Intercity/ 
Commuter Red Silver Local ty 5 
Amtrak z Commuter 3 ‘ Commuter Total 
Rail : " Line Line Bus 
Rail Total Bus 


54,000 | 12,700 12,200 | 128,000 


Existing 
nas 4,100 42,000 46,000 
° i ° 
Source: Final SSX Ridership Results, Base Year Pedestrian Transfer Matrices (see Attachment J). 
Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 
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4.2. 2025 Opening Year 


As illustrated in Table 5, the Build Alternatives would result in approximately 183,000 to 187,000 daily 
combined Amtrak, MBTA, and intercity/commuter bus boardings and alightings in the 2025 Opening 
Year. The No Build Alternative is projected to result in approximately 165,000 daily combined boardings 
and alightings. 


Projected ridership growth between Existing Conditions and the 2025 No Build Alternative is a result of 
forecasted growth in population, households, and employment, as well as changes in land use and transit 
services. In the No Build Alternative, increased frequencies on the Fairmount Line would contribute to 
the projected growth in commuter rail ridership at South Station. The proposed Silver Line Gateway 
project, combined with projected land use changes along the various Silver Line corridors, would result in 
substantial increases to Silver Line ridership at South Station between Existing Conditions and the 
No Build Alternative. 


In the 2025 Opening Year, Alternative 1 would increase daily Amtrak and commuter rail boardings and 
alightings at South Station by approximately 28% compared to the No Build Alternative. This ridership 
increase is directly attributable to increased commuter rail and Amtrak intercity rail service made possible 
by the expansion of South Station. Land use changes corresponding to the proposed joint/private 
development in Alternative 2 and Alternative 3 would result in marginal additional increases to ridership. 
Alternative 2 and Alternative 3 would increase daily Amtrak and commuter rail ridership at South Station 
by approximately 28% and 29%, respectively, compared to the No Build Alternative. 


Table 5—2025 Opening Year Daily Combined South Station Boardings and Alightings 
Amtrak intercity 
Commuter and Silver Local Sabon 


Alternative Amtrak Rail Gannantee Line Bus Sooeaies 


Rail Total? 
5,200 53,000 


58,000 
8,100 


No Build 
Alternative 
Alternative 1 - 
Transportation 
Improvements 
Only 
Alternative 2 
— Joint/Private 
Development 
Minimum 
Build 
Alternative 3 
— Joint/Private 
Development 
Maximum 
Build 


Source: Final SSX Ridership Results, Pedestrian Transfer Matrices (see Attachment J). 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


68,000 | 22,800 | 3,600 12,700 165,000 


65,000 74,000 | 70,000 | 23,200 | 3,600 12,500 183,000 


66,000 70,000 | 23,200 | 3,700 12,700 183,000 


67,000 75,000 | 72,000 | 23,600 | 3,800 13,100 187,000 
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4.3. 2035 Build Year 


By 2035, the Build Alternatives would result in approximately 198,000 to 203,000 daily combined 
Amtrak, MBTA, and intercity/commuter bus boardings and alightings, as shown in Table 6. The 
No Build Alternative is projected to result in approximately 175,000 daily combined boardings and 
alightings. 


Projected ridership growth between Existing Conditions and the 2035 No Build Alternative is a result of 
forecasted growth in population, households, and employment, as well as changes in land use and transit 
services. In the No Build Alternative, increased frequencies on the Fairmount Line would contribute to 
the projected growth in commuter rail ridership at South Station. The proposed Silver Line Gateway 
project, combined with projected land use changes along the various Silver Line corridors, would result in 
substantial increases to Silver Line ridership at South Station between Existing Conditions and the 
No Build Alternative. 


In the 2035 Build Year, Alternative 1 would increase daily Amtrak and commuter rail boardings and 
alightings at South Station by approximately 33% compared to the No Build Alternative. This ridership 
increase is directly attributable to increased commuter rail and Amtrak intercity rail service made possible 
by the expansion of South Station. Land use changes corresponding to the proposed joint/private 
development in Alternative 2 and Alternative 3 would result in marginal additional increases to ridership. 
Alternative 2 and Alternative 3 would increase daily Amtrak and commuter rail ridership at South Station 
by approximately 33% and 36%, respectively, compared to the No Build Alternative. 


Table 6—2035 Build Year Daily Combined South Station Boardings and Alightings 
Amtrak 


; Intercity/ 
eciteraative aT Commuter and Silver Local Canine 
Rail Commuter Line Bus Bus 


Rail Total? 
5,500 56,000 000 


61,000 
9,300 72,000 


No Build 
Alternative 
Alternative | - 
Transportation 
Improvements 
Only 


72,000 | 25,600 | 3,800 12,800 175,000 


74,000 | 26,100 | 3,800 12,600 198,000 


Alternative 2 

— Joint/Private 

Development 9,300 72,000 75,000 | 26,200 | 3,900 12,800 199,000 
Minimum 


Build 
Alternative 3 
— Joint/Private 
Development 
Maximum 


9,300 74,000 
Build 


Source: Final SSX Ridership Results, Pedestrian Transfer Matrices (see Attachment J). 

Note: All results rounded to the nearest 100, except for Commuter Rail, Red Line and Total results which are rounded to the nearest 1,000. 
a Total values are calculated using precise/unrounded results. As such, the sum of rounded individual ridership results may not add up to the 
rounded Total ridership results presented in this table. 


83,000 | 77,000 | 26,700 | 4,000 13,300 203,000 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate expanded services. In addition 
to expanding South Station terminal facilities, the South Station Expansion (SSX) project will also 
identify a solution to address existing and future intercity and commuter rail service layover needs. The 
SSX project includes planning, environmental reviews, and preliminary engineering for the five primary 
elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Transit Capacity Analysis Technical Report has been prepared in support of the Draft Environmental 
Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with 
the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


1.1. Purpose 


The purpose of this report is to document how the predicted increase in ridership at South Station due to 
the proposed Build Alternatives would impact future capacity on the MBTA’s commuter rail, rapid 
transit, and local bus routes. In addition, this analysis evaluates how ridership increases would affect 
station and platform capacities for MBTA operations both within South Station and at key stations within 
the downtown core of the MBTA subway system (i.e., Park Street, Downtown Crossing, State Street and 


‘Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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Government Center). Mitigation measures that would reduce or avoid significant negative impacts to the 
transit system resulting from the project Build Alternatives are also presented. 


2. Summary of Findings 


In the 2035 Build Year, South Station would handle ridership increases of up to 18,000 commuter rail, 
5,000 Red Line, 3,800 Amtrak, 1,100 Silver Line, and 200 local bus boardings and alightings per day due 
to the Build Alternatives.2 To determine the impact of project-related ridership increases on the greater 
MBTA system, vehicle loading on MBTA public transportation lines that directly serve South Station and 
major connecting rapid transit services was analyzed. Additionally, the impact of ridership increases on 
station capacity was investigated for South Station and the following stations in the downtown core which 
serve as major transfer points: Park Street, Downtown Crossing, Government Center, and State Street. 


The transit capacity analysis was based on existing ridership data supplied by the MBTA as well as 
2012 Existing Year conditions and 2035 Build Year travel demand forecasts developed and provided by 
the Central Transportation Planning Staff (CTPS). Appendix 9 - Ridership Forecasting Technical Report 
provides a detailed description of the methodology and assumptions used to prepare travel demand 
forecasts for the SSX project. 


Projected ridership demands were compared to available vehicle capacities as defined by MBTA policy 
for acceptable levels of crowding. Increases in pedestrian activity on station infrastructure, such as 
platforms, were calculated for the 2035 Build Year alternatives. The station capacity analysis for South 
Station also included a detailed pedestrian level-of-service (LOS)? analysis on the MBTA’s commuter rail 
and rapid transit facilities at the station, including platforms, waiting areas and vertical circulation 
elements. 


Findings of the transit vehicle loading analysis indicate that none of the Build Alternatives would result in 
crowding impacts to rapid transit or local bus lines that exceed the maximum load capacity as defined in 
the MBTA’s Service Delivery Policy (the Policy) more than impacts resulting in the No Build Alternative. 
With the Build Alternatives, SSX project-related ridership increases at stations in the downtown core 
(Park Street, Downtown Crossing, Government Center and State Street) would be imperceptible from 
ridership in the No Build Alternative. Pedestrian flow increases at South Station due to the Build 
Alternatives would be more substantial, and would result in a 2% to 4% increase in daily Silver Line 
platform activity and a 3% to 6% increase in Red Line platform activity. 


For commuter rail, 2035 Build Alternative passenger loading on the outbound Canton/Stoughton/South 
Coast Rail Line is projected to exceed the MBTA Policy’s acceptable level of crowding during the peak 
evening hour. To address capacity constraints that would occur during the peak hour, adjustments to train 
schedules could be made that would shift peak period trains into the peak hour. 


The detailed analysis of pedestrian LOS at South Station, provided in Appendix 9 - Pedestrian 
Circulation Analysis Technical Report, was conducted for Existing Conditions, the 2035 No Build 
Alternative, and 2035 Alternative 3 (Joint/Private Development Maximum Build). The analysis results 
indicate that Alternative 3 would result in a poor LOS (LOS E/F) on the existing at-grade commuter and 
intercity rail platforms. Passengers waiting within the area adjacent to the existing platforms in 
Alternative 3 would also experience a poor LOS (LOS E/F). LOS on vertical circulation elements in 
Alternative 3 would be slightly worse as compared to the No Build Alternative. Despite this reduction, an 


? Ridership increases as compared to the 2035 No Build Alternative. 

3 LOS is a qualitative measure used to characterize the operating conditions of a pedestrian space as perceived by its users, with designations 
ranging from LOS A (best, free-flowing conditions) to LOS F (worst, unstable conditions resulting in unavoidable contact with other 
pedestrians). 
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acceptable LOS (LOS D) or better is maintained throughout the morning and evening peaks. Compared 
to the No Build Alternative, Alternative 3 would result in a slightly reduced, but still acceptable, LOS on 
the Red Line and Silver Line platforms. 


Through the preliminary engineering stage of the SSX project, the station design for the Build 
Alternatives would mitigate areas of congestion and poor pedestrian LOS, including projected pedestrian 
congestion on at-grade rail platforms and within the rail head concourse, by providing improved 
pedestrian circulation accommodations. Additionally, as design advances, MassDOT would consider the 
potential for an elevated intercity and commuter rail concourse level that facilitates mid-platform 
boarding and alighting during normal operations, thereby reducing the overall congestion level on the 
platforms and concourses. 


No additional mitigation measures would be required to address capacity constraints beyond minor 
schedule adjustments recommended to peak period commuter rail service. 


3. Regulatory Context 


FRA’s Procedures for Considering Environmental Impacts * (64 Federal Register [FR] 28545 
[May 26, 1999] and 78 FR 2713 [January 14, 2013]) requires an assessment of “the impacts on both 
passenger and freight transportation, by all modes, from local, regional, national and international 
perspectives.” Additionally, the Secretary’s Certificate on the ENF requires that the SSX project DEIR 
include an analysis of “how the predicted increase in rail ridership and changes to operations will impact 
existing and future capacity on MBTA subway and bus routes.” The ENF also requires an evaluation of 
how ridership increases would affect station and platform capacities “both within South Station and at key 
stations within the downtown core of the MBTA subway system (i.e., Park Street, Downtown Crossing, 
State Street and Government Center).” 


This report has been prepared to support federal and state environmental permitting documentation for the 
project and has been developed in accordance with the National Environmental Policy Act of 1969 
(NEPA), FRA’s Procedures for Considering Environmental Impacts, and MEPA. 


4. Methodology 


This section presents the methodology and assumptions used to identify the impacts of the Build 
Alternatives on public transportation vehicle crowding and station infrastructure crowding for core 
stations on the MBTA rapid transit system. 


The methodology was developed using transit planning principles from the most recent edition of the 
Transit Capacity and Quality of Service Manual ° and service standards from the MBTA’s Service 
Delivery Policy (the Policy). ° Much of the analysis was based on existing conditions data supplied by 
the MBTA’ (Fall 2012 passenger counts) as well as 2012 Existing Year conditions and 2035 Build Year 
travel demand forecasts developed and provided by CTPS. 


* Federal Railroad Administration. Procedures for Considering Environmental Impacts. Federal Register Vol. 64, No. 101. May 1999. 
http://www. fra.dot.gov/eLib/details/L02561. 

5 Transportation Research Board. Transit Cooperative Research Program (TCRP) Report 165. Transit Capacity and Quality of Service Manual, 
Third Edition. 2013. http://www.trb.org/Publications/Blurbs/169437.aspx. 

6 Massachusetts Bay Transportation Authority. Service Delivery Policy. June 2, 2010. 

https://www.mbta.com/uploadedfiles/About_the T/T Projects/T_Projects_List/2010ServiceDeliveryPolicy.pdf. 

? MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
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4.1. Transit Vehicle Loading Analysis 


The MBTA’s Policy states that its purpose is “to ensure that the MBTA provides quality transit services 
that meet the needs of the riding public,” which is consistent with the MBTA’s enabling legislation and 
other external mandates. Vehicle load standards, as detailed in the Policy, define the levels of crowding 
that are acceptable by time period and mode of transportation. 


The Policy outlines weekday time periods of service for vehicle loading standards, as shown in Table 1. 


Table 1—MBTA Service Delivery Policy Weekday Time Period Definitions 
Time Period MBTA Policy Definition 

Early AM 6:00 a.m. — 6:59 a.m. 

AM Peak 7:00 a.m. — 8:59 a.m. 

Midday Base 9:00 a.m. — 1:29 p.m. 


Midday School 1:30 p.m. — 3:59 p.m. 
PM Peak 4:00 p.m. — 6:29 p.m. 
Evening 6:30 p.m. — 9:59 p.m. 
Late Evening 10:00 p.m. — 11:59 p.m. 
Night/Sunrise 12:00 a.m. — 5:59 a.m. 
Source: MBTA. Service Delivery Policy. 2010. 


As presented in Table 2, to compare current MBTA vehicle loading to the Policy using existing ridership 
estimates, which consist of hourly data supplied by the MBTA,? the time period definitions were rounded 
to the nearest hour for purposes of this analysis. 


Table 2—Revised MBTA Weekday Time Period Definitions 


Time Period MBTA Policy Definition Revised Definition for 
Analysis Purposes 


Midday Base 9:00 a.m. — 1:29 p.m. 
Midday School 1:30 p.m. — 3:59 p.m. 
PM Peak 4:00 p.m. — 6:29 p.m. 
Evening 6:30 p.m. — 9:59 p.m. 


Source: MBTA. Service Delivery Policy. 2010. 


The Policy vehicle load standards used in this analysis are summarized in Table 3 by mode and time 
period. It is important to note that the vehicle load standards represent average maximum loads over the 
particular time period, expressed on a per-car basis. Because the vehicle load standards represent 
averages, depending on scheduling constraints and passenger peaking characteristics (including the 
different loadings among individual cars on a train), it is possible for some individual trips or vehicles to 
exceed the vehicle load criteria, even though the average load may comply with the Policy standards. It is 
also important to note that the capacity analyzed per the MBTA vehicle load standard is not the absolute 
maximum capacity; rather, it is a conservative interpretation based on the MBTA’s Policy. The absolute 
maximum number of passengers on a transit vehicle (also referred to by the MBTA as “crush capacity”) 
is greater than the vehicle load standards dictated by the MBTA’s Policy. 


8 MBTA ridership counts provided by Greg Strangeways, Fall 2012. Figures 2 through 13 compare existing Red Line and Silver Line vehicle 
loading to the Policy standards. 
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Table 3—MBTA Service Delivery Policy Weekday Vehicle Load Standards 


MBTA Policy 

Vehicle Load 

(Passengers/ 
Seats) 


Early AM, AM Peak, Midday School & PM Peak 140% 


Midday Base, Evening, Late Evening, Night/Sunrise 100% 
(Surface Routes) H 


Midday Base, Evening, Late Evening, Night/Sunrise 140% 
(Tunnel portions of BRT routes) 2 
Early AM, AM Peak, Midday School & PM Peak 225% 

Midday Base, Evening, Late Evening, Night/Sunrise 
140% 
(Core Area) 


Midday Base, Evening, Late Evening, Night/Sunrise (Surface) 100% 
Early AM, AM Peak, Midday School & PM Peak 270% 


Midday Base, Evening, Late Evening, Night/Sunrise 
140% 
(Core Area) 


Midday Base, Evening, Late Evening, Night/Sunrise 100% 
(Outside Core Area) 7 


Early AM, AM Peak, Midday School & PM Peak 225% 


Midday Base, Evening, Late Evening, Night/Sunrise 6 
140% 
(Core Area) 


Midday Base, Evening, Late Evening, Night/Sunrise 100% 
(Outside Core Area) Z 


Early AM, AM Peak, Midday School & PM Peak 225% 


Midday Base, Evening, Late Evening, Night/Sunrise 
140% 
(Core Area) 


Midday Base, Evening, Late Evening, Night/Sunrise 100% 
(Outside Core Area) a 


Early AM, AM Peak, Midday School & PM Peak 110% 


Midday Base, Evening, Late Evening, Night/Sunrise 100% 
Source: MBTA. Service Delivery Policy. 2010. 


Time Period 


Bus 


Green Line 


Red Line (#1 & 2 Cars) 


Orange Line 


Blue Line 


Commuter Rail 


As indicated in Table 3, for light and heavy rail transit services, off-peak load standards are defined based 
on core area boundaries. The core area boundaries are defined as all underground stations, as well as 
Lechmere and Science Park, on the Green Line; Kendall to South Station on the Red Line; Back Bay to 
North Station on the Orange Line; and Bowdoin to Maverick on the Blue Line. Figure 1 presents an 
MBTA system map. 


Tabular summaries of capacity, demand, and the associated volume-to-capacity (V/C) ratios for the 
commuter rail, rapid transit and local bus routes evaluated as part of the SSX project transit vehicle 
loading analysis were prepared by CTPS and are provided in Attachment K. Further description of the 
methodology and assumptions used in the vehicle loading analysis for each transit mode is presented in 
the following sections. 


4.1.1. Commuter Rail 


For purposes of the commuter rail vehicle loading analysis, the SSX project study area is defined as the 
Peak Load Point (the location of maximum utilization of a transit line, or the station-to-station segment 
with the highest passenger loads) on each commuter rail line that directly serves South Station (all south 
side lines). By analyzing the passenger loads at the highest demand segments, and confirming that there 
is available capacity, it would stand to reason that there is excess capacity on the remainder of the south 
side system. 
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For each south side commuter rail line, the inbound and outbound Peak Load Points during the morning 
(AM) and evening (PM) peak periods were identified as an initial step. The Peak Load Points, and their 
associated projected passenger volumes, were identified from the CTPS travel demand model for the 
2035 No Build and 2035 Build Alternatives. Peak period passenger volumes were then factored for the 
peak hour, when the highest ridership occurs. The peak hour/peak period ratios were developed for each 
commuter rail line and direction from the 2012 MBTA Commuter Rail Passenger Counts. The peak hour 
passenger demands were then compared to the system capacity using the MBTA’s Policy vehicle load 
standards. 


Based on the proposed 2035 Build Year commuter rail service average operating headways? for each line 
and direction, the number of trainsets in service during the AM and PM peak hours was estimated. Eight 
car trainsets were assumed for all commuter rail lines. Car seated capacities equal to 185 were used for 
the analysis of each commuter rail line, established from the 2014 MBTA Ridership and Service Statistics 
(the “Blue Book”),'° indicating that the seated capacity on each trainset is equal to 1,480 passengers. 


The Policy stipulates a peak period vehicle load standard of 110% for commuter rail (shown in Table 3). 
Utilizing this 110% vehicle load standard with the trainset seated capacity and the number of trainsets per 
peak hour, the Policy maximum load capacity for the peak hour was established for each south side 
commuter rail line. Peak hour maximum load capacities range from 1,628 passengers to 6,512 
passengers, depending on the commuter rail line and direction. Attachment K contains the maximum load 
capacity calculations for each south side commuter rail line. 


4.1.2. Rapid Transit 


The rapid transit vehicle loading analysis considered the Peak Load Point on each rapid transit line that 
directly serves South Station as well as major connecting services, including the Red Line. 


Silver Lines 1, 2 and 4 

Silver Line 5 (connection at Downtown Crossing) 

Green Line (connection at Park Street) 

Orange Line (connection at Downtown Crossing) 

Blue Line (connection at Government Center and State Street) 


For each rapid transit line analyzed, the Peak Load Points during the AM and PM peak periods were first 
identified. By analyzing the passenger loads at the highest demand segments, and confirming that there is 
available capacity, it would stand to reason that there is excess capacity on the remainder of the rapid 
transit system. The Peak Load Points, and their associated projected passenger volumes, were identified 
from the CTPS travel demand model for the 2035 No Build and 2035 Build Alternatives. The three hour 
peak period passenger volumes were then factored to represent the peak one hour, when the highest 
ridership occurs. A peak hour/peak period ratio of 0.40 was used for all rapid transit lines, based on an 
historical examination of Boston area rapid transit lines which found that approximately 40% of the 
three hour peak period travel has consistently occurred during a single peak hour.'' The peak hour 
passenger demands were then compared to the system’s capacity for handling them, as dictated by the 
MBTA’s Policy vehicle load standards. 


Based on the proposed 2035 Build Year rapid transit operating headways for each line and direction, 
which were assumed to equal 2012 Existing Year headways, the number of trainsets in service during the 


° The headway is the elapsed time between one vehicle and the next traveling in the same direction. 

10 Massachusetts Bay Transportation Authority. Ridership and Service Statistics, Fourteenth Edition. 2014. 
http://www.mbta.com/uploadedfiles/documents/2014%20BLUEBOOK%2014th%20Edition.pdf. 

1 Peak hour/peak period ratio provided by CTPS. 
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AM and PM peak hours was estimated. The following trainset lengths were assumed for the 2035 Build 
Year analysis: six car trainsets were assumed for all heavy rail lines, consisting of the Red, Orange and 
Blue Lines; three car trainsets were assumed for the Green Line (light rail line); and single cars were 
assumed for the Silver Line bus rapid transit (BRT) service. Rapid transit car seated capacities were 
established from the 2014 MBTA Blue Book. Table 4 presents the car seated capacities and associated 
trainset seated capacities used for the analysis of each rapid transit line. 


Table 4—MBTA Rapid Transit Vehicle Capacities 

Rapid Transit Service Cars/Trainset Car Seated Capacity Trainset Seated Capacity 
Red Line Heavy Rail fe aD 
Orange Line Heavy Rail 
Blue Line Heavy Rail 


Green Line Light Rail 

Silver Line Bus Rapid Transit 

(Waterfront Line) 

Silver Line Bus Rapid Transit 

(Surface Lines) 

Source: Car seated capacities were established from the 2014 MBTA Blue Book. 


Using the vehicle load standards defined in the MBTA’s Policy (shown in Table 3), with the trainset 
seated capacity (shown in Table 4) and the number of trainsets per peak hour, the Policy maximum load 
capacity for the peak hour was established for each rapid transit service. Attachment K contains the 
maximum load capacity calculations for each rapid transit line. 


4.1.3. Local Bus 


The local bus vehicle loading analysis included an assessment of the MBTA bus stops proximate to South 
Station along Summer Street at Dorchester Avenue and adjacent to the existing station headhouse. All 
MBTA bus routes that serve these South Station area stops were analyzed, consisting of local bus routes 
4,7, 11, 448, 449 and 459. 


The AM and PM peak period loads arriving to and departing from the South Station bus stops were first 
identified from the CTPS travel demand model for the 2035 No Build and 2035 Build Alternatives. The 
greater of the arriving load or the departing load for each route was used to provide a conservative 
analysis. To determine the peak hour passenger demand from the peak period loads, a peak hour/peak 
period ratio of 0.40 was assumed for all local bus lines, consistent with the standard system-wide 
benchmark established from an historical examination of Boston area rapid transit lines.'* The peak hour 
passenger demands were then compared to the system’s capacity for handling them, as dictated by the 
MBTA’s Policy vehicle load standards. 


Proposed 2035 Build Year local bus service operating headways for each route and direction were 
assumed to equal 2012 Existing Year headways. Based on the headways, the number of buses in service 
during the AM and PM peak hours was estimated. Seating capacity for local buses was established from 
the 2014 MBTA Blue Book, equal to 39 passengers. 


The Policy stipulates a peak period vehicle load standard of 140% for local buses (shown in Table 3). 
Utilizing this 140% vehicle load standard with the seated capacity and the number of buses per peak hour, 
the Policy maximum load capacity for the peak hour was established. Attachment K contains the 
maximum load capacity calculations for each local bus route. 


' Peak hour/peak period ratio provided by CTPS. 
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4.2. Core Station Capacity Analysis 


For purposes of the core station capacity analysis, the SSX project study areas consist of the rapid transit 
platforms at South Station and the following key stations within the downtown core of the MBTA subway 
system: Park Street, Downtown Crossing, State Street and Government Center. 


To determine the impacts of the proposed Build Alternatives on station platform crowding, the projected 
increase in pedestrian platform activity, measured in terms of additional passenger boardings and 
alightings due to the project Build Alternatives, was calculated. For each core station, the total number of 
weekday boardings and alightings by rapid transit line in the 2035 Build Year was first estimated from the 
CTPS travel demand model. The CTPS model simulates typical weekday travel during four time periods 
(AM Peak, Midday, PM Peak, and Night). Since information on the directional (i.e., northbound versus 
southbound) ridership distribution was not available from the CTPS model or from CTPS’s pedestrian 
and passenger counts at South Station conducted in 2012-2013, MBTA-supplied data from Fall 2012 was 
used to establish directional and hourly ridership patterns for purposes of the transit capacity analysis.'° 
The CTPS boarding and alighting projections by time period were then converted to directional and 
hourly projections based on percentages established from the existing passenger count data provided by 
the MBTA. The MBTA data consisted of one-day passenger counts of hourly boardings and alightings at 
each station for Thursday, September 20, 2012, which represents typical weekday MBTA service 
demand. Finally, for each of the Build Alternatives, the projected increase in platform activity as 
compared to the 2035 No Build Alternative conditions was calculated. 


Since overall ridership and associated capacity impacts from the SSX project would be most substantial at 
South Station, the study area for the South Station capacity analysis extends beyond the rapid transit 
platforms to also evaluate the demands on commuter and intercity rail platforms, pedestrian circulation 
infrastructure within the station headhouse, and the rail concourse. Capacity impacts within South Station 
were analyzed with a detailed pedestrian level-of-service (LOS) evaluation for the 2012 Existing Year, 
2035 No Build Alternative, and 2035 Build Alternative 3- the most conservative (worst case) Build 
Alternative for purposes of the station capacity analysis. A detailed description of the pedestrian LOS 
analysis methodology, assumptions, and results is presented in Appendix 9 - Pedestrian Circulation 
Analysis Technical Report. 


5. Existing Conditions 


This section describes the existing commuter rail, rapid transit and local bus services located within and 
immediately surrounding South Station, as well as the rapid transit lines that connect to South Station. 
Hours of operation, frequency of service offered,'* and existing ridership demand are summarized. This 
section also presents existing passenger activity at major transit stations within the MBTA system’s 
downtown core. 


5.1. Commuter Rail Service 


South Station is the terminus for the portion of the MBTA commuter rail system that serves central and 
southeastern Massachusetts. There are eight MBTA commuter rail lines serving South Station, illustrated 
in Figure 1. Each weekday, South Station serves approximately 42,000 commuter rail passenger 
boardings and alightings, as presented in Table 5. 


13 MBTA ridership counts provided by Greg Strangeways, Fall 2012. The CTPS pedestrian and passenger counts at South Station were 
conducted on selected days between November 2012 and January 2013. 

4 Frequency of service refers to the quantity of service on a route, based on the amount of time scheduled between consecutive buses or trains on 
a given route segment. 
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Table 5—Existing Weekday MBTA Commuter Rail Boardings and Alightings at South Station 
Inbound Outbound Total Boardings 
MBTA Route Alightings at Boardings at and Alightings at 
South Station South Station South Station 


Fairmount Line 767 

Framingham/Worcester Line 
Franklin Line 
Greenbush Line 
Kingston/Plymouth Line 
Middleborough/Lakeville Line 
Needham Line 
Providence/Stoughton Line 


Source: CTPS, MBTA Commuter Rail Passenger Count Results, December 21, 2012. 


The nine commuter rail lines that operate at South Station are as follows: 


e Fairmount Line runs from the Hyde Park neighborhood of Boston to South Station, with 
intermediate stops in the Mattapan, Dorchester, and Roxbury neighborhoods. On a typical 
weekday, there are 364 inbound alightings and 403 outbound passenger boardings at South 
Station. 

e Framingham/Worcester Line runs from Worcester to South Station, with intermediate stops in 
Grafton, Westborough, Southborough, Ashland, Framingham, Natick, Wellesley, Newton, and 
Boston. On a typical weekday, there are 3,395 inbound alightings and 3,802 outbound boardings 
at South Station. 

e = =©Franklin Line runs from Franklin to South Station, with intermediate stops in Norfolk, Walpole, 
Norwood, Westwood, Dedham, and Boston. Three daily Franklin trips run via the Fairmount 
Line. On a typical weekday, there are 2,759 inbound alightings and 3,016 outbound boardings at 
South Station. 

e Greenbush Line runs from Scituate to South Station, with intermediate stops in Cohasset, 
Hingham, Weymouth, Quincy, and Boston. On a typical weekday, there are 1,883 inbound 
alightings and 1,934 outbound boardings at South Station. 

e Kingston/Plymouth Line runs from Kingston to South Station, with intermediate stops in 
Plymouth, Halifax, Hanson, Whitman, Abington, Weymouth, and Boston. On a typical weekday, 
there are 2,468 inbound alightings and 2,385 outbound boardings at South Station. 

e Middleborough/Lakeville Line runs from Lakeville to South Station, with intermediate stops in 
Bridgewater, Brockton, Randolph, Quincy, and Boston. On a typical weekday, there are 
2,038 inbound alightings and 2,263 outbound boardings at South Station. 

e Needham Line runs from Needham to South Station, with intermediate stops in both Needham 
and Boston. On a typical weekday, there are 1,623 inbound alightings and 1,894 outbound 
boardings at South Station. 

e = Providence/Stoughton Line runs from North Kingstown and Providence, Rhode Island to South 
Station and from Stoughton to South Station. Trains beginning in North Kingstown, Rhode 
Island make intermediate stops in Warwick and Providence, Rhode Island; Attleboro, Mansfield, 
Sharon, Canton, Westwood, and Boston. Trains beginning in Stoughton make intermediate stops 
in Canton, Westwood and Boston. On a typical weekday, there are 5,412 inbound alightings and 
6,075 outbound boardings at South Station. 
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The minimum weekday span of service for commuter rail is 7:00 a.m. to 10:00 p.m. per the MBTA’s 
Policy. On weekdays, commuter rail trains leave South Station as early as 4:00 a.m. and arrive at South 
Station as late as 1:30 a.m.!° 


Scheduled commuter rail frequencies vary by route and time of day. Per the Policy, the minimum 
weekday frequency of service for commuter rail is three trips in the peak direction during the AM and PM 
peak periods, and one trip in each direction every three hours during all other periods. 


5.2. Rapid Transit Service 


The MBTA’s rapid transit system is illustrated in Figure 1 and consists of heavy rail, light rail, and BRT 
services. The MBTA’s heavy rail service consists of the Orange Line, Blue Line, and Red Line. The 
Orange Line runs from Oak Grove in Malden to Forest Hills, connecting with the Red Line at Downtown 
Crossing and with the Blue Line at State Street. The Blue Line runs from Wonderland Station in Revere 
to Bowdoin, connecting with the Orange Line at State Street and the Green Line at Government Center. 


The Red Line has two branches that serve South Station, both of which begin at Alewife Station in 
Cambridge, with one branch to Braintree Station and the other to Ashmont Station. In the vicinity of 
South Station, the Red Line runs in a tunnel beneath the Fort Point Channel and through Dewey Square, 
following Summer Street to the Financial District and into Downtown. 


The MBTA’s light rail service consists of the Mattapan Line, running between Ashmont and Mattapan, 
and the Green Line, which operates from Lechmere in Cambridge, through Downtown, with four 
branches that go to Boston College, Cleveland Circle, Riverside, and Heath Street. The Mattapan Line 
connects with the Red Line heavy rail service at Ashmont Station. The Green Line connects with the Red 
Line at Park Street in Downtown Boston and with the Orange Line at North Station. 


The Silver Line provides BRT service using 60-foot dual mode articulated diesel-electric buses (DMAs) 
and consists of the following routes: 


e Silver Line 1 provides BRT service from South Station to Logan Airport, with stops in the 
Seaport District and at the terminals of Logan International Airport. The Silver Line 1 connects 
with the Red Line and commuter rail services at South Station. 

e Silver Line 2 provides BRT service from South Station to the Design Center in the Boston 
Marine Industrial Park, with stops in the Seaport District and within the Boston Marine Industrial 
Park. The Silver Line 2 connects with the Red Line and commuter rail services at South Station. 

e Silver Line 4 provides BRT service from South Station (at Essex Street and Atlantic Avenue, 
across from the existing station headhouse) to Dudley Square. The Silver Line 4 provides service 
through Roxbury, the South End, Chinatown and the Leather District. The Silver Line 4 connects 
with the Red Line and commuter rail services at South Station and with the Orange Line at Tufts 
Medical Center and Chinatown Station. 

e Silver Line 5 provides BRT service from Downtown Crossing at Temple Place to Dudley 
Square. The Silver Line 5 provides service through Roxbury, the South End, Chinatown and 
Downtown Crossing. The Silver Line 5 connects with the Red Line at Downtown Crossing, with 
the Green Line at Boylston Street Station, and with the Orange Line at Downtown Crossing, 
Tufts Medical Center and Chinatown Station. 


15 Massachusetts Bay Transportation Authority. Commuter Rail Maps and Schedules. Accessed April 2014. 
http://www.mbta.com/schedules_and_maps/rail/. 
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Per the MBTA’s Policy, the minimum weekday span of service for heavy rail and light rail is 6:00 a.m. — 
midnight. On weekdays, MBTA heavy and light rail services generally operate between the hours of 
5:00 a.m. and 1 a.m.'© According to the MBTA’s Policy, the minimum weekday span of service for 
buses, including BRT routes, is 7:00 a.m. to 6:30 p.m. On weekdays, Silver Line service departs South 
Station as early as 5:40 a.m. and arrives at South Station as late as approximately 12:30 a.m. 


Per the Policy, the minimum weekday frequency of service for heavy and light rail consists of 10-minute 
headways’’ in the AM and PM peak periods and 15-minute headways during the rest of the day. 
Scheduled headways vary by line and time of day. During the peak periods, heavy rail services typically 
operate on approximately 4.0 to 4.5-minute headways. The Green Line branches converge at Copley 
Square and operate at a combined headway of less than two minutes during peak periods between Copley 
Square and Government Center.!® The minimum weekday frequency of service for BRT consists of 10- 
minute headways in the AM and PM peak periods and 15 to 20-minute headways during the rest of the 
day. During the peak, Silver Line Waterfront service (Silver Line 1 and Silver Line 2) operates to/from 
South Station at a combined headway of less than two minutes. Silver Line 4 service operates to/from 
South Station at 10-minute headways during the peak. 


Existing Red Line ridership at South Station totals approximately 54,000 combined weekday boardings 
and alightings.!? Using 2012 passenger count data provided by the MBTA, existing Red Line travel 
demand was analyzed. The highest passenger loading on the Red Line in the Northbound direction 
occurs during the AM Peak, between the hours of 8:00 a.m. and 9:00 a.m. As illustrated in Figure 2, the 
peak load occurs as the Red Line departs Broadway Station and travels toward South Station. Hourly 
ridership between Broadway Station and South Station for a typical weekday is presented in Figure 3. 
Figure 3 also includes line capacity as it varies during the course of the day based on the MBTA’s Policy 
vehicle load standards. As shown, the Red Line currently operates within its maximum load capacity, 
except just after the AM Peak between 9:00 a.m. and 10:00 a.m. 


In the Southbound direction, the highest passenger loading on the Red Line occurs during the PM peak 
hours, between 5:00 p.m. and 6:00 p.m. As shown in Figure 4, the peak load occurs between South 
Station and Broadway Station. Figure 5 presents hourly ridership for a typical weekday at the Peak Load 
Point, as well as line capacity as it varies during the course of the day. As shown, the Red Line 
Southbound currently operates within its maximum load capacity. 


Existing Silver Line ridership at South Station totals approximately 12,700 combined weekday boardings 
and alightings on the Silver Line 1 and Silver Line 2, and approximately 2,200 combined weekday 
boardings and alightings on the Silver Line 4, as summarized in Table 6. 


Table 6—Existing Weekday MBTA Bus Rapid Transit Boardings and Alightings at South Station 
Total Boardings 
MBTA Route and Alightings at 


South Station 
Silver Line 1 — Logan Airport — South Station via Waterfront 12.7002 
& Silver Line 2— Design Center — South Station via Waterfront Z 


Silver Line 4— Dudley Station — South Station at Essex Street via 
: 2,208 
Washington St 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
a Per Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 


16 Massachusetts Bay Transportation Authority. Commuter Rail Maps and Schedules. Accessed April 2014. 
http://www.mbta.com/schedules_and_maps/rail/. 

” Headway refers to the scheduled time interval between any two revenue vehicles operating in the same direction on a route. 
18 Existing headways per the CTPS travel demand model for the SSX project. 

19 Ridership results are provided in Appendix 9 - Ridership Forecasting Technical Report. 
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Using 2012 passenger count data provided by the MBTA, existing travel demand on the Silver Line rapid 
transit services that arrive/depart from South Station was analyzed. The Silver Line 1 and Silver Line 2 
run from South Station to Silver Line Way via the Waterfront before splitting to Logan Airport and the 
Design Center. In the eastbound direction, the highest passenger loading on the Silver Line Waterfront 
segment occurs during the AM Peak between 8:00 a.m. and 9:00 a.m. between South Station and 
Courthouse Station, as shown in Figure 6. Figure 7 presents hourly ridership demand and line capacity 
between South Station to Courthouse Station, and indicates that the Silver Line currently operates within 
its maximum load capacity in the eastbound direction. 


In the westbound direction, the highest passenger loading on the Silver Line Waterfront occurs during the 
PM peak hours, between 5:00 p.m. and 6:00 p.m. As shown in Figure 8, the peak load occurs between 
Courthouse Station and South Station. Figure 9 presents hourly ridership for a typical weekday at the 
Peak Load Point, as well as line capacity as it varies during the course of the day. As shown, the Silver 
Line Waterfront currently operates within its maximum load capacity in the westbound direction. 


Figure 10 illustrates the loading profile of the Silver Line 4 in the northbound direction, where the peak 
loading occurs between 8:00 a.m. and 9:00 a.m. between East Berkeley and Herald Street stations, and 
remains near peak between Herald Street and Tufts Medical Center.”° Hourly ridership demand is within 
the line capacity provided for a typical weekday, as shown in Figure 11. 


In the southbound direction, the highest passenger loading on the Silver Line 4 occurs between 
Herald Street and East Berkeley stations in the PM Peak, between the hours of 5:00 p.m. and 6:00 p.m., as 
illustrated in Figure 12. The line capacity provided is sufficient to accommodate hourly ridership demand 
during a typical weekday, as illustrated in Figure 13. 


5.3. Local Bus Service 


Local bus service connections at South Station include six local bus routes that stop immediately adjacent 
to the South Station headhouse on Summer Street. Table 7 summarizes existing ridership statistics for the 
bus routes serving South Station. 


Table 7—Existing Weekday MBTA Local Bus Boardings and Alightings at South Station 
Total Boardings 
MBTA Route and Alightings at 
South Station 


Route 4 — North Station — Tide Street via Federal Courthouse & South 
Station 

Route 7 — City Point - Otis & Summer Streets via Summer Street & South 
Station 


Route 11 — City Point - Downtown Bay View Route 405 


42 


1,865 


Route 448 — Marblehead - Downtown Crossing via Paradise Road 19 


Route 449 — Marblehead - Downtown Crossing via Paradise Road 


Route 459 — Salem Depot - Downtown Crossing via Logan Airport & 
Central Square, Lynn 
Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


109 


?0 Results from the CTPS travel demand model indicate that the Peak Load Point would be located between Herald Street and Tufts Medical 
Center in the 2035 Build Year. 
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The six local bus routes that stop immediately adjacent to South Station are as follows: 


e Route 4 provides service between North Station and Tide Street in the Boston Marine Industrial 
Park via Downtown Boston and the Financial District. The route stops near South Station (at the 
corner of Summer Street and Dorchester Avenue) when operating from Tide Street to North 
Station in the mornings and at South Station when operating from North Station to Tide Street in 
the evenings. 

e Route 7 provides service between City Point in South Boston and Otis Street at Summer Street in 
the Financial District. 

e Route 11 provides service between City Point in South Boston and Downtown Boston via 
Bay View. The route traverses South Boston, Downtown Boston, Chinatown, the 
Theater District, and the Financial District. The route stops at South Station on Summer Street in 
the outbound direction. 

e Routes 448/449 provide service from Marblehead to Downtown Crossing. Routes 448/449 stop 
in Swampscott, Lynn, Revere, and Logan Airport before stopping at South Station. 

e Route 459 provides service between Salem Station and Downtown Crossing. The route provides 
service to Salem, Swampscott, Lynn, Saugus, Revere, Logan Airport, South Boston, and 
Downtown Boston. 


According to the MBTA’s Policy, the minimum weekday span of service for buses is 7:00 a.m. to 
6:30 p.m. Weekday service to/from South Station is provided by MBTA local bus Route 4 between 
approximately 6:30 a.m. to 8:30 a.m. and 4:00 p.m. to 7:00 p.m., Route 7 between 5:30 a.m. to 10:30 
p.m., Route 11 between 5:30 a.m. to 1:00 a.m., Route 448/449 between 7:00 a.m. to 6:30 p.m., and Route 
459 between approximately 6:30 a.m. to 7:30 p.m. 7! 


Scheduled bus headways vary by route and time of day. According to the MBTA Policy, the minimum 
weekday frequency of service provided during peak periods is equal to 30-minute headways for local bus 
routes, 10-minute headways for key bus routes, and three trips in the peak direction for express/commuter 
bus routes. 


5.4. Core Stations 
5.4.1. South Station 


Red Line ridership at South Station totals approximately 54,000 combined weekday boardings and 
alightings and Silver Line ridership at South Station totals approximately 12,700 combined weekday 
boardings and alightings in the 2012 Existing Year.** Weekday Red Line boardings and alightings at 
South Station represent approximately 9% of all daily Red Line passenger volume. Table 8 presents the 
existing distribution of hourly passenger boardings and alightings by direction at South Station for a 
typical weekday based on MBTA-supplied data from Fall 2012. Passenger activity on South Station’s 
Red Line and Silver Line platforms in the 2012 Existing Year is illustrated in Figure 14 and Figure 15, 
respectively.”° 


21 Massachusetts Bay Transportation Authority. Commuter Rail Maps and Schedules. Accessed April 2014. 
http://www.mbta.com/schedules_and_maps/rail/. 

°2 Ridership results are provided in Appendix 9 - Ridership Forecasting Technical Report. 

°3 The directional and hourly demand distribution from the MBTA-provided existing conditions (2012) data was used to convert CTPS-provided 
travel demand model results by time period (AM Peak, Midday, PM Peak, and Night) into hourly projections for the SSX project 2012 Existing 
Year and 2035 Build Year alternatives. 
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Table 8—South Station Existing Weekday Platform Activity 
Red Line Weekday Silver Line 1 and 2 Weekday 
Boardings and Alightings Boardings and Alightings 
Southbound Northbound Westbound Eastbound 
Platform Platform Platform Platform 


5:00 a.m. - 6:00 a.m. 0.4% 0.4% 
6:00 a.m. - 7:00 a.m. 1.4% 2.4% 
7:00 a.m. - 8:00 a.m. 4.2% 5.1% 
8:00 a.m. - 9:00 a.m. 6.9% 7.9% 
9:00 a.m. - 10:00 a.m. 3.4% 3.9% 
10:00 a.m. - 11:00 a.m. 1.6% 1.7% 
11:00 a.m. - Noon 1.3% 1.3% 
Noon - 1:00 p.m. 1.4% 1.4% 
1:00 p.m. - 2:00 p.m. 1.6% 1.4% 
2:00 p.m. - 3:00 p.m. 1.8% 1.6% 
3:00 p.m. - 4:00 p.m. 3.1% 2.3% 
4:00 p.m. - 5:00 p.m. 6.0% 3.8% 
5:00 p.m. - 6:00 p.m. 7.2% 6.3% 
6:00 p.m. - 7:00 p.m. 3.5% 3.8% 
7:00 p.m. - 8:00 p.m. 2.1% 2.0% 
8:00 p.m. - 9:00 p.m. 1.4% 1.9% 
9:00 p.m. - 10:00 p.m. 1.1% 1.2% 
10:00 p.m. - 11:00 p.m. 1.0% 0.8% 
11:00 p.m. - Midnight 0.5% 0.7% 
Midnight - 1:00 a.m. 0.2% 0.2% 
Total 50.0% 50.0% 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


Time Period 


5.4.2. Park Street 


Table 9 presents the existing distribution of hourly passenger boardings and alightings by direction at 
Park Street Station for a typical weekday. Weekday boardings and alightings at the station total 
86,946 for the Red Line, representing approximately 15% of all daily Red Line passenger volume. For the 
Green Line, weekday boardings and alightings at the station total 84,612, representing approximately 
29% of all daily Green Line passenger volume (excluding surface stops). Passenger activity on 
Park Street’s Red Line and Green Line platforms in the 2012 Existing Year is illustrated in Figure 16 and 
Figure 17, respectively.” 


°4 The directional and hourly demand distribution from the MBTA-provided existing conditions (2012) data was used to convert CTPS-provided 
travel demand model results by time period (AM Peak, Midday, PM Peak, and Night) into hourly projections for the SSX project 2012 Existing 
Year and 2035 Build Year alternatives. 
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Table 9—Park Street Station Existing Weekday Platform Activity 


Red Line Weekday Green Line Weekday Boardings 
° F Boardings and Alightings and Alightings 
Sd Southbound Northbound Westbound Eastbound 
Platforms Platforms Platforms Platforms 
5:00 a.m. - 6:00 a.m. 0.2% 0.7% 0.7% 0.2% 
6:00 a.m. - 7:00 a.m. 0.8% 2.2% 2.2% 0.7% 
7:00 a.m. - 8:00 a.m. 2.8% 4.3% 4.2% 2.5% 
8:00 a.m. - 9:00 a.m. 4.8% 5.7% 5.3% 4.5% 
9:00 a.m. - 10:00 a.m. 3.0% 3.6% 3.1% 3.1% 
10:00 a.m. - 11:00 a.m. 1.8% 2.1% 2.1% 1.9% 
11:00 a.m. - Noon 1.8% 1.8% 1.9% 2.0% 
Noon - 1:00 p.m. 2.1% 2.0% 2.1% 2.1% 
1:00 p.m. - 2:00 p.m. 2.2% 2.3% 2.4% 2.5% 
2:00 p.m. - 3:00 p.m. 2.5% 2.3% 2.4% 2.7% 
3:00 p.m. - 4:00 p.m. 3.6% 2.9% 3.1% 3.6% 
4:00 p.m. - 5:00 p.m. 4.8% 3.5% 3.8% 4.4% 
5:00 p.m. - 6:00 p.m. 5.8% 5.1% 5.3% 5.4% 
6:00 p.m. - 7:00 p.m. 3.8% 3.3% 4.1% 3.5% 
7:00 p.m. - 8:00 p.m. 2.9% 2.4% 2.6% 2.7% 
8:00 p.m. - 9:00 p.m. 2.0% 1.8% 1.9% 2.1% 
9:00 p.m. - 10:00 p.m. 2.0% 1.7% 1.5% 2.1% 
10:00 p.m. - 11:00 p.m. 1.5% 1.3% 1.1% 1.7% 
11:00 p.m. - Midnight 1.1% 0.7% 0.6% 1.2% 
Midnight - 1:00 a.m. 0.4% 0.3% 0.2% 0.5% 
Total 49.9% 50.1% 50.7% 49.3% 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
5.4.3. | Downtown Crossing 


Table 10 presents the existing distribution of hourly passenger boardings and alightings at Downtown 
Crossing Station for a typical weekday. Weekday boardings and alightings at the station total 77,204 for 
the Red Line, representing approximately 14% of all daily Red Line passenger volume. Weekday 
boardings and alightings on the Orange Line at the station total 77,563, representing approximately 18% 
of all daily Orange Line passenger volume. 2012 Existing Year platform activity on the Downtown 
Crossing Red Line and Orange Line platforms is illustrated in Figure 18 and Figure 19, respectively.” 


°5 The directional and hourly demand distribution from the MBTA-provided existing conditions (2012) data was used to convert CTPS-provided 
travel demand model results by time period (AM Peak, Midday, PM Peak, and Night) into hourly projections for the SSX project 2012 Existing 
Year and 2035 Build Year alternatives. 
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Table 10—Downtown Crossing Station Existing Weekday Platform Activity 


Red Line Weekday Orange Line Weekday Boardings 
6 : Boardings and Alightings and Alightings 
ene ood Southbound Northbound Southbound Northbound 
Platform Platform Platform Platform 
5:00 a.m. - 6:00 a.m. 0.6% 0.7% 0.8% 0.6% 
6:00 a.m. - 7:00 a.m. 1.6% 2.4% 2.2% 1.9% 
7:00 a.m. - 8:00 a.m. 3.5% 4.4% 4.4% 3.7% 
8:00 a.m. - 9:00 a.m. 4.7% 5.8% 5.4% 4.8% 
9:00 a.m. - 10:00 a.m. 3.0% 3.5% 3.2% 2.9% 
10:00 a.m. - 11:00 a.m. 2.0% 2.2% 2.2% 2.0% 
11:00 a.m. - Noon 1.7% 2.0% 2.0% 1.8% 
Noon - 1:00 p.m. 1.9% 2.2% 2.3% 2.1% 
1:00 p.m. - 2:00 p.m. 2.2% 2.2% 2.3% 2.4% 
2:00 p.m. - 3:00 p.m. 2.9% 2.4% 2.8% 2.7% 
3:00 p.m. - 4:00 p.m. 3.6% 3.2% 3.3% 3.7% 
4:00 p.m. - 5:00 p.m. 4.9% 3.9% 4.1% 4.8% 
5:00 p.m. - 6:00 p.m. 5.7% 5.1% 5.0% 5.6% 
6:00 p.m. - 7:00 p.m. 3.6% 3.3% 2.9% 3.7% 
7:00 p.m. - 8:00 p.m. 2.3% 2.2% 2.0% 2.3% 
8:00 p.m. - 9:00 p.m. 1.8% 1.7% 1.7% 1.8% 
9:00 p.m. - 10:00 p.m. 1.6% 1.2% 1.4% 1.4% 
10:00 p.m. - 11:00 p.m. 1.3% 0.9% 1.1% 1.2% 
11:00 p.m. - Midnight 0.8% 0.5% 0.6% 0.7% 
Midnight - 1:00 a.m. 0.2% 0.2% 0.2% 0.3% 
Total 50.1% 49.9% 49.7% 50.3% 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
5.4.4. | Government Center 


Table 11 presents the existing distribution of hourly passenger boardings and alightings by direction at 
Government Center Station for a typical weekday.”° Weekday boardings and alightings at the station total 
31,600 for the Blue Line, representing approximately 20% of all daily Blue Line passenger volume. 
Weekday boardings and alightings on the Green Line at the station total 43,277, representing 
approximately 15% of all daily Green Line passenger volume (excluding surface stops). 2012 Existing 
Year platform activity on the Government Center Blue Line and Green Line platforms is illustrated in 
Figure 20 and Figure 21, respectively.” 


°6 Government Center Station was temporarily closed in March, 2014 and is scheduled to re-open in Spring 2016. 

2? The directional and hourly demand distribution from the MBTA-provided existing conditions (2012) data was used to convert CTPS-provided 
travel demand model results by time period (AM Peak, Midday, PM Peak, and Night) into hourly projections for the SSX project 2012 Existing 
Year and 2035 Build Year alternatives. 
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Table 11—Government Center Station Existing Weekday Platform Activity 


Blue Line Weekday Green Line Weekday Boardings 
6 : Boardings and Alightings and Alightings 
ene oud Southbound Northbound Westbound Eastbound 
Platform Platform Platform Platform 
5:00 a.m. - 6:00 a.m. 2.1% 0.3% 1.5% 0.4% 
6:00 a.m. - 7:00 a.m. 4.3% 0.5% 3.0% 0.9% 
7:00 a.m. - 8:00 a.m. 6.3% 0.9% 4.2% 2.7% 
8:00 a.m. - 9:00 a.m. 7.1% 1.3% 4.8% 4.5% 
9:00 a.m. - 10:00 a.m. 4.1% 1.1% 2.9% 2.8% 
10:00 a.m. - 11:00 a.m. 2.8% 1.1% 2.0% 1.8% 
11:00 a.m. - Noon 2.2% 1.5% 1.8% 1.9% 
Noon - 1:00 p.m. 2.1% 1.9% 2.1% 2.0% 
1:00 p.m. - 2:00 p.m. 2.1% 2.2% 2.2% 2.3% 
2:00 p.m. - 3:00 p.m. 2.8% 3.6% 2.8% 3.0% 
3:00 p.m. - 4:00 p.m. 3.1% 4.9% 3.7% 3.8% 
4:00 p.m. - 5:00 p.m. 2.9% 5.9% 4.5% 4.2% 
5:00 p.m. - 6:00 p.m. 2.7% 5.8% 5.7% 4.4% 
6:00 p.m. - 7:00 p.m. 1.6% 3.4% 3.6% 2.7% 
7:00 p.m. - 8:00 p.m. 1.0% 3.0% 2.1% 2.3% 
8:00 p.m. - 9:00 p.m. 0.8% 2.6% 1.6% 1.8% 
9:00 p.m. - 10:00 p.m. 0.6% 3.0% 1.4% 2.0% 
10:00 p.m. - 11:00 p.m. 0.5% 3.2% 1.1% 2.0% 
11:00 p.m. - Midnight 0.3% 3.2% 0.7% 2.1% 
Midnight - 1:00 a.m. 0.1% 1.1% 0.2% 0.7% 
Total 49.5% 50.5% 51.8% 48.2% 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


5.4.5. State Street 


Table 12 presents the existing distribution of hourly passenger boardings and alightings by direction at 
State Street Station for a typical weekday. Weekday boardings and alightings at the station total 
39,674 for the Orange Line, representing approximately 9% of all daily Orange Line passenger volume. 
Weekday boardings and alightings on the Blue Line at State Street Station total 31,879, representing 
approximately 20% of all daily Blue Line passenger volume. Passenger activity on the State Street Blue 
Line and Orange Line platforms in the 2012 Existing Year is illustrated in Figure 22 and Figure 23, 
respectively.”° 


°8 The directional and hourly demand distribution from the MBTA-provided existing conditions (2012) data was used to convert CTPS-provided 
travel demand model results by time period (AM peak, Midday, PM peak, and Night) into hourly projections for the SSX project 2012 Existing 
Year and 2035 Build Year alternatives. 
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Table 12—State Street Station Existing Weekday Platform Activity 


Orange Line Weekday Blue Line Weekday Boardings and 
; ; Boardings and Alightings Alightings 
dame Leed Southbound Northbound Southbound Northbound 
Platform Platform Platform Platform 

5:00 a.m. - 6:00 a.m. 1.3% 0.7% 2.1% 0.5% 
6:00 a.m. - 7:00 a.m. 3.2% 2.0% 4.6% 1.5% 
7:00 a.m. - 8:00 a.m. 4.7% 3.5% 6.2% 1.9% 
8:00 a.m. - 9:00 a.m. 5.8% 5.8% 7.0% 2.1% 
9:00 a.m. - 10:00 a.m. 3.1% 2.8% 4.1% 1.4% 
10:00 a.m. - 11:00 a.m. 1.9% 1.7% 2.6% 1.3% 
11:00 a.m. - Noon 1.6% 1.9% 1.9% 1.7% 
Noon - 1:00 p.m. 2.0% 2.0% 2.0% 2.0% 
1:00 p.m. - 2:00 p.m. 2.0% 2.3% 2.0% 2.2% 
2:00 p.m. - 3:00 p.m. 2.6% 3.0% 2.9% 3.3% 
3:00 p.m. - 4:00 p.m. 2.7% 4.1% 2.7% 4.9% 
4:00 p.m. - 5:00 p.m. 4.0% 5.2% 3.2% 5.9% 
5:00 p.m. - 6:00 p.m. 4.7% 5.6% 3.6% 5.9% 
6:00 p.m. - 7:00 p.m. 2.6% 3.6% 2.0% 3.8% 
7:00 p.m. - 8:00 p.m. 1.6% 2.1% 1.3% 2.5% 
8:00 p.m. - 9:00 p.m. 1.4% 1.6% 1.2% 2.1% 
9:00 p.m. - 10:00 p.m. 0.9% 1.5% 0.9% 1.8% 
10:00 p.m. - 11:00 p.m. 0.9% 1.5% 0.9% 1.9% 
11:00 p.m. - Midnight 0.6% 1.0% 0.7% 1.4% 
Midnight - 1:00 a.m. 0.2% 0.2% 0.1% 0.4% 
Total 47.7% 52.3% 51.9% 48.1% 


Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


6. Project Impacts 


This section provides an evaluation of the future condition of MBTA vehicle loads and core station 
capacities both without and with the SSX project (i.e, No Build and Build Alternatives). Future 
conditions in the 2035 Build Year were analyzed for the following alternatives: 


No Build Alternative 

Alternative 1 - Transportation Improvements Only 
Alternative 2 - Joint/Private Development Minimum Build 
Alternative 3 - Joint/Private Development Maximum Build 


6.1. No Build Alternative 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. Extending 
from the southern line of Summer Street, the MBTA would continue to maintain a permanent easement 
along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. Generally 
unrestricted public access would continue to be provided along Dorchester Avenue of over approximately 
400 feet for customer use of USPS facilities. 
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With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces 
located above the bus terminal. 


With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Worcester Line track improvements to the 
south of the site. The MBTA would continue to use Readville — Yard 2 to provide layover space for 10 
trainsets. 


The No Build Alternative would maintain a similar level of rail service as exists today, but would also 
provide increased commuter rail frequencies on the Fairmount Line. 


6.1.1. Transit Vehicle Loading Analysis 


The results of the transit vehicle loading analysis for the No Build Alternative are summarized in the 
following sections, with detailed analysis tables provided in Attachment K. The analysis compared the 
projected peak hour demand from the CTPS travel demand model to available capacity using the 
conservative loading standards from the MBTA’s Policy. Volume-to-capacity (V/C) ratios greater than 
1.0 indicate that the average demand during the peak hour would exceed available capacity as defined by 
the MBTA’s Policy. 


Commuter Rail 


As shown in Table 13 and Table 14, in the No Build Alternative, passenger load volumes at the peak load 
points for the various south side commuter rail lines would be sufficiently accommodated by the capacity 
provided in the AM and PM peak hours, respectively. Lines that would handle passenger loading close to 
the maximum Policy capacity include the Middleborough Line inbound (V/C ratio equal to 0.85 in the 
AM peak hour) and the Plymouth/Kingston Line outbound (V/C ratio equal to 0.94 in the PM peak hour). 
By analyzing the passenger loads at the highest demand segments, and confirming that there is available 
capacity, it would stand to reason that there is excess capacity on the remainder of the south side system 
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Commuter Rail Line Peak Load Point 


Table 13—No Build Alternative Commuter Rail Vehicle Loading Summary for AM Peak Hour 


Modeled Policy 
Volume at Maximum Volume/ 


Peak Load Load Policy 
Point Capacity Capacity 


Needham Line IB? Forest Hills — Ruggles 578 3,256 0.18 
Needham Line OB? South Station — Back Bay 286 1,628 0.18 
Worcester/Framingham Line IB Newtonville — Yawkey 1,918 4,884 0.39 
Worcester/Framingham Line OB South Station — Back Bay 442 1,628 0.27 
Franklin Line IB Hyde Park — Ruggles 1,566 4,884 0.32 
Franklin Line OB South Station — Back Bay 199 1,628 0.12 
Providence/Attleboro Line IB Hyde Park — Ruggles 1,534 4,884 0.31 
Providence/Attleboro Line OB South Station — Back Bay A91 3,256 0.15 
Canton/Stoughton Line IB Hyde Park — Ruggles 1,165 1,628 0.72 
Canton/Stoughton Line OB South Station — Back Bay 203 1,628 0.12 
Fairmount Line IB Uphams Corner — Newmarket 1,128 6,512 0.17 
Fairmount Line OB Talbot Ave — Morton St 166 6,512 0.03 
Middleborough Line IB JFK/UMass — South Station 2,761 3,256 0.85 
Middleborough Line OB Montello — Brockton 68 1,628 0.04 
Plymouth/Kingston Line IB S Weymouth — Braintree 2,355 3,256 0.72 
Plymouth/Kingston Line OB South Station — JFK/UMass 12 1,628 0.01 
Greenbush Line IB JFK/UMass — South Station 1,110 3,256 0.34 
Greenbush Line OB South Station — JFK/UMass 30 1,628 0.02 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
a IB = inbound; OB = outbound. 


Commuter Rail Line Peak Load Point 


Table 14—No Build Alternative Commuter Rail Vehicle Loading Summary for PM Peak Hour 


Modeled Policy 
Volume at Maximum Volume/ 


Peak Load Load Policy 
Point Capacity Capacity 


Needham Line IB Back Bay — South Station 342 1,628 0.21 
Needham Line OB Ruggles — Forest Hills 678 3,256 0.21 
Worcester/Framingham Line IB Wellesley Hills — Wellesley Farms 281 1,628 0.17 
Worcester/Framingham Line OB Yawkey — Newtonville 1,446 4,884 0.30 
Franklin Line IB Uphams Corner — Newmarket 204 1,628 0.13 
Franklin Line OB Ruggles — Hyde Park 1,227 3,256 0.38 
Providence/Attleboro Line IB Back Bay — South Station 290 1,628 0.18 
Providence/Attleboro Line OB Ruggles — Hyde Park 514 3,256 0.16 
Canton/Stoughton Line IB Back Bay — South Station 382 1,628 0.23 
Canton/Stoughton Line OB Ruggles — Hyde Park 1,665 3,256 0.51 
Fairmount Line IB Uphams Corner — Newmarket 227 6,512 0.03 
Fairmount Line OB Newmarket — Uphams Corner 1,190 6,512 0.18 
Middleborough Line IB JEK/UMass — South Station 430 1,628 0.26 
Middleborough Line OB South Station — JFK/UMass 2,632 3,256 0.81 
Plymouth/Kingston Line IB JEK/UMass — South Station 45 1,628 0.03 
Plymouth/Kingston Line OB Braintree — South Weymouth 1,537 1,628 0.94 
Greenbush Line IB JFK/UMass — South Station 102 1,628 0.06 
Greenbush Line OB South Station — JFK/UMass 1,272 3,256 0.39 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: IB = inbound; OB = outbound. 
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Rapid Transit 


Passenger load volumes on the Silver Line 4 and Silver Line 5 BRT lines are projected to exceed 
available capacity (as dictated by the MBTA’s Policy) in the No Build Alternative during the AM and PM 
peak hours, as shown in Table 15 and Table 16. The AM peak hour V/C ratios would be in the range of 
1.07 to 1.81, and PM peak hour V/C ratios would be in the range of 1.29 to 1.32, depending on the 
direction of service. It is important to note that the vehicle load standards used in this analysis, based on 
the MBTA’s Policy, are less than the absolute maximum number of passengers that can fit on a transit 
vehicle, or the “crush capacity”. Projected peak demands in relation to the provided Policy maximum 
load capacity for Silver Line 4 Northbound and Southbound are illustrated in Figure 24 and Figure 25, 
respectively. 


Figures 26 through 29 illustrate the projected passenger volumes in relation to capacity for the other rapid 
transit lines that directly serve South Station: the Silver Line Waterfront and Red Line. For these lines, 
the maximum load capacity as defined by the MBTA’s Policy would accommodate projected passenger 
demands. 


Table 15—No Build Alternative Rapid Transit Vehicle Loading Summary for AM Peak Hour 
Modeled Policy 


Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB Broadway — South Station 8,880 15,030 0.59 
Red Line SB Kendall Square - MGH 4,800 15,030 0.32 
Silver Line Waterfront/Gateway EB South Station — Courthouse 1,676 2,340 0.72 
Silver Line Waterfront/Gateway WB Courthouse — South Station 848 2,340 0.36 
Silver Line 4 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 4 SB Herald — East Berkeley 856 A74 1.81 
Silver Line 5 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 5 SB Herald — East Berkeley 856 A74 1.81 
Orange Line NB Tufts Medical Center — Chinatown 4,960 11,004 0.45 
Orange Line SB Community College — North Station 5,280 11,004 0.48 
Blue Line NB State — Aquarium 1,040 7,980 0.13 
Blue Line SB Maverick — Aquarium 6,960 7,980 0.87 
Green Line Central Subway EB Copley — Arlington 7,160 14,352 0.50 
Green Line Central Subway WB Park Street — Boylston 11,200 14,352 0.78 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 
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Table 16—No Build Alternative Rapid Transit Vehicle Loading Summary for PM Peak Hour 
Modeled Policy 


Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB South Station — Downtown Crossing 4,520 15,030 0.30 
Red Line SB South Station — Broadway 8,040 15,030 0.53 
Silver Line Waterfront/Gateway EB South Station — Courthouse 952 2,340 0.41 
Silver Line Waterfront/Gateway WB Courthouse — South Station 2,000 2,340 0.85 
Silver Line 4 NB Herald — Tufts Medical Center 612 474 1.29 
Silver Line 4 SB Herald — East Berkeley 628 474 1.32 
Silver Line 5 NB Herald — Tufts Medical Center 612 474 1.29 
Silver Line 5 SB Herald — East Berkeley 628 474 1.32 
Orange Line NB State — Haymarket 4,360 11,004 0.40 
Orange Line SB Chinatown — Tufts Medical Center 3,880 11,004 0.35 
Blue Line NB Aquarium — Maverick 4,440 7,980 0.56 
Blue Line SB Maverick — Aquarium 2,000 7,980 0.25 
Green Line Central Subway EB Boylston — Park Street 7,920 14,352 0.55 
Green Line Central Subway WB Arlington — Copley 7,600 14,352 0.53 


Source: CTPS, Transit Crowding Analysis (see Attachment K) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Local Bus 


As shown in Table 17 and Table 18, in the No Build Alternative, local bus passenger load volumes at 
South Station in the AM and PM peak hours, respectively, would be well below the MBTA’s Policy 
maximum load capacity. The No Build Alternative would result in local bus loadings with V/C ratios of 
0.60 or less. 


Table 17—No Build Alternative Local Bus Vehicle Loading Summary for AM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume / Policy 

Local Bus Route South Station Load Capacity Capacity 

7 WB 383 648 0.59 
7 EB 70 540 0.13 
11 EB 1 216 0.01 
448 SB 14 54 0.25 
448 NB 1 54 0.02 
449 SB 13 54 0.24 
449 NB 1 54 0.02 
459 SB 32 54 0.60 
459 NB 6 108 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 
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Table 18—No Build Alternative Local Bus Vehicle Loading Summary for PM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume / Policy 

Local Bus Route South Station Load Capacity Capacity 

4 EB 1 162 < 0.01 
7 WB 105 270 0.39 
7 EB 155 432 0.36 
11 EB 9 270 0.03 
448 NB 14 54 0.27 
449 NB 14 54 0.27 
459 SB 34 162 0.21 
459 NB 3 54 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


6.1.2. Core Station Capacity Analysis 


The following sections summarize the results for the No Build Alternative core station capacity analysis. 
The analysis consisted of calculating the platform activity for each rapid transit line serving the core 
stations, based on projected boardings and alightings from the CTPS travel demand model. Summary 
tables for each core station are provided in Attachment L. For South Station, a detailed analysis of 
pedestrian movements through various circulation elements (stairs, platforms, concourses, etc.) was also 
conducted. 


South Station 


Table 44 and Table 45 in Attachment L present platform activity summaries at South Station for the 
No Build Alternative. In the No Build Alternative, Red Line boardings and alightings at South Station 
are projected to increase above 2012 Existing Year conditions by approximately 18,000 per day, as 
illustrated in Figure 30. This represents a substantial daily increase of approximately 33% above 2012 
Existing Year conditions, partially attributable to increased transfers to/from the proposed Silver Line 
Gateway”? service. 


At South Station, an additional 12,900 daily Silver Line boardings and alightings above 
2012 Existing Year conditions are projected for the No Build Alternative, as illustrated in Figure 31. 
Daily Silver Line ridership would more than double, attributable to increased Silver Line service resulting 
from the proposed Silver Line Gateway project. 


The following results were obtained from the LOS analysis of pedestrian circulation elements at South 
Station in the No Build Alternative: 


e Platforms 
oO Commuter Rail and Amtrak: The southern end of the platforms would experience the best 
LOS (LOS A/B-C). However, as the cumulative volume of passengers traverse the 
northern end of the platforms, the LOS would reach F and E for platforms A and G, 
respectively. 


°° The proposed Silver Line Gateway project will extend Silver Line BRT service from the Seaport District to Chelsea via East Boston. From 
South Station, the proposed Silver Line Gateway route will follow the existing Silver Line route into the Seaport District, connect to the Blue 
Line and East Boston neighborhoods at Airport Station, and then continue into Chelsea where the route will travel in a new dedicated busway 
serving four new stations at Eastern Avenue, Box District, Downtown Chelsea, and Mystic Mall. 
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oO Red Line: An average LOS would be maintained throughout the morning peak (LOS C). 
During the evening peak, the LOS would deteriorate to LOS D. The increase in ridership 
associated with the No Build Alternative would result in a slightly reduced LOS when 
compared to Existing Conditions. 
Oo Silver Line: A good LOS would be maintained throughout the morning and evening 
peaks (LOS C or better, with most platform areas experiencing LOS A/B). 
e Concourses 
oO During the evening peak period, a large volume of pedestrians wait within the rail head 
concourse for their train to be announced. As a result of the significantly expanded rail 
head concourse, as part of the SSAR project, the LOS experienced by waiting passengers 
in the No Build Alternative would be improved when compared to the Existing 
Conditions (LOS D or better versus LOS E or better, respectively). 
e Vertical Circulation (Stairs and Escalators) 
oO The LOS would be slightly worse during the No Build Alternative morning peak when 
compared with the Existing Conditions. Despite this reduction, an acceptable LOS (LOS 
D or better) would be maintained throughout the morning and evening peaks. 


Park Street 


Table 46 and Table 47 in Attachment L present platform activity summaries at Park Street for the No 
Build Alternative. In the No Build Alternative, Red Line boardings and alightings at Park Street are 
projected to increase above 2012 Existing Year conditions by approximately 5,100 passengers per day, as 
illustrated in Figure 32. This represents a daily increase of approximately 6% above 2012 Existing Year 
conditions. 


Green Line boardings and alightings in the No Build Alternative are projected to increase above 
2012 Existing Year conditions by approximately 9,200 passengers per day, as illustrated in Figure 33. 
This represents a daily increase of approximately 11% above 2012 Existing Year conditions. 


Downtown Crossing 


Table 48 and Table 49 in Attachment L present platform activity summaries at Downtown Crossing for 
the No Build Alternative. In the No Build Alternative, Red Line boardings and alightings at Downtown 
Crossing are projected to increase above 2012 Existing Year conditions by approximately 
2,900 passengers per day, as illustrated in Figure 34. This represents a daily increase of approximately 
4% above 2012 Existing Year conditions. 


Orange Line boardings and alightings at Downtown Crossing in the No Build Alternative are projected to 
increase above 2012 Existing Year conditions by approximately 4,900 passengers per day, as illustrated in 
Figure 35. This represents a daily increase of approximately 6% above 2012 Existing Year conditions. 


Government Center 


Table 50 and Table 51 in Attachment L present platform activity summaries at Government Center for the 
No Build Alternative. In the No Build Alternative, Blue Line boardings and alightings at Government 
Center are projected to increase above 2012 Existing Year conditions by approximately 4,100 passengers 
per day, as illustrated in Figure 36. This represents a daily increase of approximately 14% above 2012 
Existing Year conditions. 
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Green Line boardings and alightings in the No Build Alternative are projected to increase above 
2012 Existing Year conditions by approximately 10,200 passengers per day, as illustrated in Figure 37. 
This represents a substantial daily increase of approximately 25% above 2012 Existing Year conditions. 


State Street 


Table 52 and Table 53 in Attachment L present platform activity summaries at State Street for the 
No Build Alternative. In the No Build Alternative, Blue Line boardings and alightings at State Street are 
projected to increase above 2012 Existing Year conditions by approximately 2,900 passengers per day, as 
illustrated in Figure 38. This represents a daily increase of approximately 9% above 2012 Existing Year 
conditions. 


Orange Line boardings and alightings at State Street in the No Build Alternative are projected to increase 
above 2012 Existing Year conditions by approximately 1,800 passengers per day, as illustrated in Figure 
39. This represents a daily increase above 2012 Existing Year conditions of approximately 5%. 


6.2. Alternative 1- Transportation Improvements Only 


Alternative 1 would include the previously-approved SSAR project described in the No Build Alternative. 
In addition, South Station would be expanded onto the adjacent 14-acre USPS property. MassDOT 
would acquire and demolish the USPS General Mail Facility/South Postal Annex. The existing South 
Station Terminal would be expanded, consisting of an expanded passenger concourse and passenger 
support services. Capacity improvements would include construction of up to seven new tracks and four 
platforms. Tower 1 Interlocking, as well as four approach interlockings, would be reconstructed and/or 
reconfigured. In Alternative 1, no provisions would be made for future private development as part of the 
SSX project. 


The future commuter rail service plan for Alternative 1 would include South Coast Rail commuter rail 
service; additional peak period, peak direction trains on the Needham, Franklin, Providence, and 
Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. Additionally, 
Alternative 1 would include service increases for Amtrak intercity trains. 


6.2.1. Transit Vehicle Loading Analysis 


Results of the transit vehicle loading analysis for Alternative 1 are summarized in the following sections, 
with detailed analysis tables provided in Attachment K. The analysis compared the projected peak hour 
demand from the CTPS travel demand model to available capacity using the conservative loading 
standards from the MBTA’s Policy. V/C ratios greater than 1.0 indicate that the average demand during 
the peak hour would exceed available capacity as defined by the MBTA’s Policy. 


Commuter Rail 


The future commuter rail service plan for Alternative 1 would include South Coast Rail commuter rail 
service; additional peak period, peak direction trains on the Needham, Franklin, Providence, and 
Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. As summarized in 
Table 19 and Table 20, passenger load volumes at the peak load points for the various south side 
commuter rail lines would be accommodated by the capacity provided, except for the PM peak hour 
Canton/Stoughton/South Coast Rail Line in the outbound direction. Modeled demand at the South Coast 
Rail PM Peak Load Point, between Back Bay and Ruggles in the outbound direction, would exceed the 
proposed capacity provided in the 2035 Build Year by 1,214 passengers in the peak hour, corresponding 
to a V/C ratio equal to 1.37. However, modeled demand over the entire three-hour PM peak period, equal 
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to 5,960 passengers, would be well within the Policy maximum load capacity available in the PM Peak 
period of 9,768 passengers (based on 1,628 passengers per train, two trains per hour, and three hours in 
the peak period). The surge of passenger demand during the peak hour could be accommodated by 
implementing schedule adjustments to the proposed outbound Canton/Stoughton/South Coast Rail Line 
PM peak period trains. The peak hour demand could be accommodated by shifting trains during the peak 
period to provide additional capacity during the peak hour. 


Table 19—Alternative 1 Commuter Rail Vehicle Loading Summary for AM Peak Hour 
Modeled Policy 


Volume at Maximum Volume/ 
Peak Load Load Policy 

Commuter Rail Line Peak Load Point Point Capacity Capacity 

Needham Line IB Forest Hills — Ruggles 639 3,256 0.20 
Needham Line OB South Station — Back Bay 286 1,628 0.18 
Worcester/Framingham Line IB Newtonville — Yawkey 2,015 4,884 0.41 
Worcester/Framingham Line OB South Station — Back Bay 442 1,628 0.27 
Franklin Line IB Hyde Park — Ruggles 1,618 4,884 0.33 
Franklin Line OB South Station — Back Bay 199 1,628 0.12 
Providence/Attleboro Line IB Hyde Park — Ruggles 1,620 4,884 0.33 
Providence/Attleboro Line OB South Station — Back Bay A91 3,256 0.15 
Canton/Stoughton/South Coast Rail Line IB Ruggles — Back Bay 3,908 4,884 0.73 
ener South Coast Rail Line OB South Station — Back 203 1,628 0.12 
Fairmount Line IB Uphams Corner — Newmarket 1,128 6,512 0.17 
Fairmount Line OB Talbot Ave — Morton St 166 6,512 0.03 
Middleborough Line IB JFK/UMass — South Station 2,778 3,256 0.85 
Middleborough Line OB Montello — Brockton 68 1,628 0.04 
Plymouth/Kingston Line IB S Weymouth — Braintree 2,355 3,256 0.72 
Plymouth/Kingston Line OB South Station — JFK/UMass 12 1,628 0.01 
Greenbush Line IB JFK/UMass — South Station 1,110 3,256 0.34 
Greenbush Line OB South Station — JFK/UMass 40 1,628 0.02 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: IB = inbound; OB = outbound. 
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Table 20—Alternative 1 Commuter Rail Vehicle Loading Summary for PM Peak Hour 


Modeled Policy 
Volume at Maximum Volume/ 
Peak Load Load Policy 

Commuter Rail Line Peak Load Point Point Capacity Capacity 
Needham Line IB Back Bay — South Station 342 1,628 0.21 
Needham Line OB Ruggles — Forest Hills 744 3,256 0.23 
Worcester/Framingham Line IB Wellesley Hills — Wellesley Farms 286 1,628 0.18 
Worcester/Framingham Line OB Yawkey — Newtonville 1,499 4,884 0.31 
Franklin Line IB Uphams Corner — Newmarket 204 1,628 0.13 
Franklin Line OB Ruggles — Hyde Park 1,304 3,256 0.40 
Providence/Attleboro Line IB Back Bay — South Station 290 1,628 0.18 
Providence/Attleboro Line OB Ruggles — Hyde Park 571 3,256 0.18 
Canton/Stoughton/South Coast Rail Line IB Back Bay — South 382 1,628 0.23 
Station 

Canton/Stoughton/South Coast Rail Line OB Back Bay — Ruggles 4,470 3,256 1.37 
Fairmount Line IB Uphams Corner — Newmarket 227 6,512 0.03 
Fairmount Line OB Newmarket — Uphams Corner 1,224 6,512 0.19 
Middleborough Line IB JEK/UMass — South Station 440 1,628 0.27 
Middleborough Line OB South Station — JFK/UMass 2,632 3,256 0.81 
Plymouth/Kingston Line IB JEK/UMass — South Station 45 1,628 0.03 
Plymouth/Kingston Line OB Braintree — South Weymouth 1,537 1,628 0.94 
Greenbush Line IB JFK/UMass — South Station 102 1,628 0.06 
Greenbush Line OB South Station — JFK/UMass LQ 3,256 0.39 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: IB = inbound; OB = outbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Rapid Transit 


Passenger load volumes on the Silver Line 4 and Silver Line 5 BRT lines are projected to exceed 
available capacity (as dictated by the MBTA’s Policy), as shown in Table 21 and Table 22, with AM peak 
hour V/C ratios in the range of 1.07 to 1.81, and PM peak hour V/C ratios in the range of 1.29 to 1.32, 
depending on the direction of service. As previously stated, the vehicle load standards used in this 
analysis, based on the MBTA’s Policy, are less than the absolute maximum number of passengers that can 
fit on a transit vehicle, or the “crush capacity.” Since the projected passenger loading in Alternative 1 is 
equal to the projected passenger loading in the No Build Alternative (shown in Figure 24 and Figure 25), 
there would be no additional impacts to Silver Line passenger crowding as a result of the SSX project. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 33 


Transit Capacity Analysis Technical Report 


Table 21—Alternative 1 Rapid Transit Vehicle Loading Summary for AM Peak Hour 
Modeled Policy 


Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB Broadway — South Station 8,920 15,030 0.59 
Red Line SB Kendall Square - MGH 4,800 15,030 0.32 
Silver Line Waterfront/Gateway EB South Station — Courthouse 1,732 2,340 0.74 
Silver Line Waterfront/Gateway WB Courthouse — South Station 848 2,340 0.36 
Silver Line 4 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 4 SB Herald — East Berkeley 856 A74 1.81 
Silver Line 5 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 5 SB Herald — East Berkeley 856 A74 1.81 
Orange Line NB Tufts Medical Center — Chinatown 5,000 11,004 0.45 
Orange Line SB Community College — North Station 5,280 11,004 0.48 
Blue Line NB State — Aquarium 1,040 7,980 0.13 
Blue Line SB Maverick — Aquarium 6,960 7,980 0.87 
Green Line Central Subway EB Copley — Arlington 7,160 14,352 0.50 
Green Line Central Subway WB Park Street — Boylston 11,200 14,352 0.78 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Table 22—Alternative 1 Rapid Transit Vehicle Loading Summary for PM Peak Hour 
Modeled Policy 


Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB South Station — Downtown Crossing 4,520 15,030 0.30 
Red Line SB South Station — Broadway 8,040 15,030 0.53 
Silver Line Waterfront/Gateway EB South Station — Courthouse 956 2,340 0.41 
Silver Line Waterfront/Gateway WB Courthouse — South Station 2,124 2,340 0.91 
Silver Line 4 NB Herald — Tufts Medical Center 612 474 1.29 
Silver Line 4 SB Herald — East Berkeley 628 474 1.32 
Silver Line 5 NB Herald — Tufts Medical Center 612 474 1.29 
Silver Line 5 SB Herald — East Berkeley 628 474 1.32 
Orange Line NB State — Haymarket 4,360 11,004 0.40 
Orange Line SB Chinatown — Tufts Medical Center 3,920 11,004 0.36 
Blue Line NB Aquarium — Maverick 4,440 7,980 0.56 
Blue Line SB Maverick — Aquarium 2,000 7,980 0.25 
Green Line Central Subway EB Boylston — Park Street 7,920 14,352 0.55 
Green Line Central Subway WB Arlington — Copley 7,600 14,352 0.53 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Local Bus 


As shown in Table 23 and Table 24, Alternative 1 local bus passenger load volumes at South Station in 
the AM and PM peak hours, respectively, would be well below the Policy’s maximum load capacity. 
Alternative 1 would result in local bus loadings with V/C ratios of 0.60 or less. 
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Volume / Policy 


Local Bus Route Load Capacity 

7 WB 383 648 0.59 
7 EB 70 540 0.13 
11 EB 1 216 0.01 
448 SB 14 54 0.25 
448 NB 1 54 0.02 
449 SB 13 54 0.24 
449 NB 1 54 0.02 
459 SB 32 54 0.60 
459 NB 6 108 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


Table 24—Alternative 1 Local Bus Vehicle Loading Summary for PM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume / Policy 

Local Bus Route South Station Load Capacity Capacity 

4 EB 1 162 < 0.01 
7 WB 105 270 0.39 
7 EB 155 432 0.36 
11 EB 9 270 0.03 
448 NB 14 54 0.27 
449 NB 14 54 0.27 
459 SB 34 162 0.21 
459 NB 3 54 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment kK) 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


6.2.2. Core Station Capacity Analysis 


The following sections summarize the 2035 Build Year results for the Alternative 1 core station capacity 
analysis. The analysis consisted of calculating the platform activity for each rapid transit line serving the 
core stations based on projected boardings and alightings from the CTPS travel demand model. Figure 40 
through 49 illustrate the hourly platform activity at each core station. Peak period and daily platform 
activity summary tables for each core station are provided in Attachment L. 


South Station 


Table 44 and Table 45 in Attachment L presents platform activity summaries at South Station for 
Alternative 1. In Alternative 1, daily Red Line boardings and alightings at South Station would increase 
by 1,950 passengers over the No Build Alternative, corresponding to an increase of 2.7%. In the AM and 
PM peak periods, boardings and alightings would increase by 4% and 2.9%, respectively. 


Daily Silver Line boardings and alightings at South Station are projected to increase above 
No Build Alternative levels by 540 passengers in Alternative 1, an increase of 2.1%. In the AM and PM 
peak periods, boardings and alightings would increase by 2.1% and 4.2%, respectively. 


Park Street 


Table 46 and Table 47 in Attachment L presents platform activity summaries at Park Street for 
Alternative 1. In Alternative 1, daily Red Line boardings and alightings at Park Street would increase by 
150 passengers over the No Build Alternative, corresponding to an increase of just 0.2%. In the AM and 
PM peak periods, boardings and alightings would increase by 0.3%. 
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Daily Green Line boardings and alightings at Park Street are projected to increase above 
No Build Alternative levels by 80 passengers in Alternative 1, an increase of 0.1%. In the AM and PM 
peak periods, boardings and alightings would increase by 0.2% and 0.1%, respectively. 


Alternative 1 would result in an unnoticeable increase in overall platform activity at Park Street. 
Downtown Crossing 


Table 48 and Table 49 in Attachment L present platform activity summaries at Downtown Crossing for 
Alternative 1. In Alternative 1, daily Red Line boardings and alightings at Downtown Crossing would 
increase by 140 passengers over the No Build Alternative, corresponding to an increase of just 0.2%. In 
the AM and PM peak periods, boardings and alightings would increase by 0.3% and 0.2%, respectively. 


Daily Orange Line boardings and alightings at Downtown Crossing are projected to increase by 
160 passengers in Alternative 1, corresponding to an increase of just 0.2% compared to the No Build 
Alternative. In the AM and PM peak periods, boardings and alightings would increase by 0.3%. 


Alternative 1 would result in an unnoticeable increase in overall platform activity at Downtown Crossing. 
Government Center 


Table 50 and Table 51 in Attachment L present platform activity summaries at Government Center for 
Alternative 1. In Alternative 1, daily Blue Line boardings and alightings at Government Center would 
increase by 20 passengers over the No Build Alternative, corresponding to an increase of just 0.1%. In 
the AM and PM peak periods, boardings and alightings would increase by 0.1% or less. 


Daily Green Line boardings and alightings at Government Center are projected to increase by 
10 passengers in Alternative 1, corresponding to an increase of less than 0.1% compared to the 
No Build Alternative. In the AM and PM peak periods, boardings and alightings would increase by 0.1% 
or less. 


Alternative 1 would result in an unnoticeable increase in overall platform activity at Government Center. 
State Street 

Table 52 and Table 53 in Attachment L present platform activity summaries at State Street for 
Alternative 1. Alternative 1 would increase daily Blue Line boardings and alightings at State Street by 
10 passengers over the No Build Alternative, corresponding to an increase of less than 0.1%. In the AM 
and PM peak periods, boardings and alightings would increase by less than 0.1%. 

Daily Orange Line boardings and alightings at State Street are projected to increase by 80 passengers in 
Alternative 1, corresponding to an increase of 0.2% compared to the No Build Alternative. In the AM 


and PM peak periods, boardings and alightings would increase by 0.3% and 0.5%, respectively. 


Alternative 1 would result in an unnoticeable increase in overall platform activity at State Street. 
6.3. Alternative 2 — Joint/ Private Development Minimum Build 


Alternative 2 would include Alternative 1, as well as provisions for future private development by 
incorporating appropriate structural foundations into the overall station and track design. 
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Future private development in Alternative 2 could include approximately 645,000 square feet of mixed- 
use development along Dorchester Avenue, consisting of residential, office, and commercial uses, 
including retail and hotel uses, with building heights ranging up to approximately 12 stories. 
Development could include approximately 235 parking spaces. 


Similar to Alternative 1, the future commuter rail service plan for Alternative 2 would include South 
Coast Rail commuter rail service; additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. Like 
Alternative 1, Alternative 2 would also include service increases for Amtrak intercity trains. 


6.3.1. Transit Vehicle Loading Analysis 


Results of the transit vehicle loading analysis for Alternative 2 are summarized in the following sections, 
with detailed analysis tables provided in Attachment K. The analysis compared the projected peak hour 
demand from the CTPS travel demand model to available capacity using the conservative loading 
standards from the MBTA’s Policy. V/C ratios greater than 1.0 indicate that the average demand during 
the peak hour exceeds available capacity as defined by the MBTA’s Policy. 


Commuter Rail 


Similar to Alternative 1, the future commuter rail service plan for Alternative 2 would include South 
Coast Rail commuter rail service; additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. As 
shown in Tables 25 and 26, passenger load volumes at the peak load points for the various south side 
commuter rail lines would be sufficiently accommodated by the capacity provided, except for the PM 
peak hour Canton/Stoughton/South Coast Rail Line in the outbound direction. Modeled demand at the 
South Coast Rail PM peak load point, between Back Bay and Ruggles in the outbound direction, would 
exceed the proposed capacity provided in the 2035 Build Year by 1,214 passengers, corresponding to a 
V/C ratio of 1.37. However, modeled demand over the entire three-hour PM peak period, equal to 
5,960 passengers, would be well within the Policy maximum load capacity available in the PM peak 
period of 9,768 passengers (based on 1,628 passengers per train, two trains per hour, and three hours in 
the peak period). The surge of passenger demand during the peak hour could be accommodated by 
implementing schedule adjustments to the proposed outbound Canton/Stoughton/South Coast Rail Line 
PM Peak period trains. The peak hour demand could be accommodated by shifting trains during the peak 
period to provide additional capacity during the peak hour. 
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Table 25—Alternative 2 Commuter Rail Vehicle Loading Summary for AM Peak Hour 
Modeled 
Volume at 


Commuter Rail Line Peak Load Point 
Needham Line IB Forest Hills — Ruggles 


Peak Load 
Point 
646 


Policy 
Maximum 
Load 
Capacity 

3,256 


Volume/ 
Policy 
Capacity 

0.20 


Needham Line OB South Station — Back Bay 286 1,628 0.18 
Worcester/Framingham Line IB Newtonville — Yawkey 2,028 4,884 0.42 
Worcester/Framingham Line OB South Station — Back Bay 442 1,628 0.27 
Franklin Line IB Hyde Park — Ruggles 1,624 4,884 0.33 
Franklin Line OB South Station — Back Bay 199 1,628 0.12 
Providence/Attleboro Line IB Hyde Park — Ruggles 1,669 4,884 0.34 
Providence/Attleboro Line OB South Station — Back Bay A91 3,256 0.15 
Canton/Stoughton/South Coast Rail Line IB Ruggles — Back Bay 3,908 4,884 0.73 
ea ae es South Coast Rail Line OB South Station —Back 203 1,628 0.12 
Fairmount Line IB Uphams Corner — Newmarket 1,128 6,512 0.17 
Fairmount Line OB Talbot Ave — Morton St 166 6,512 0.03 
Middleborough Line IB JFK/UMass — South Station 2,778 3,256 0.85 
Middleborough Line OB Montello — Brockton 68 1,628 0.04 
Plymouth/Kingston Line IB S Weymouth — Braintree 2,355 3,256 0.72 
Plymouth/Kingston Line OB South Station — JFK/UMass 12 1,628 0.01 
Greenbush Line IB JFK/UMass — South Station 1,110 3,256 0.34 
Greenbush Line OB South Station — JFK/UMass 40 1,628 0.02 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: IB = inbound; OB = outbound. 


Commuter Rail Line Peak Load Point 
Needham Line IB Back Bay — South Station 


Table 26—Alternative 2 Commuter Rail Vehicle Loading Summary for PM Peak Hour 


Modeled 
Volume at 
Peak Load 

Point 


Policy 
Maximum 
Load 
Capacity 


Volume/ 
Policy 
Capacity 


Middleborough Line IB JEK/UMass — South Station 


440 


Needham Line OB Ruggles — Forest Hills 744 3,256 0.23 
Worcester/Framingham Line IB Wellesley Hills — Wellesley Farms 286 1,628 0.18 
Worcester/Framingham Line OB Yawkey — Newtonville 1,499 4,884 0.31 
Franklin Line IB Uphams Corner — Newmarket 211 1,628 0.13 
Franklin Line OB Ruggles — Hyde Park 1,310 3,296 0.40 
Providence/Attleboro Line IB Back Bay — South Station 290 1,628 0.18 
Providence/Attleboro Line OB Ruggles — Hyde Park 581 3,256 0.18 
Canton/Stoughton/South Coast Rail Line IB Back Bay — South Station 388 1,628 0.24 
Canton/Stoughton/South Coast Rail Line OB Back Bay — Ruggles 4,470 3,256 1.37 
Fairmount Line IB Uphams Corner — Newmarket 232 6,512 0.04 
Fairmount Line OB Newmarket — Uphams Corner 1,224 6,512 0.19 


1,628 


0.27 


Middleborough Line OB South Station — JFK/UMass 


2,632 


3,206 


0.81 


Plymouth/Kingston Line IB JFK/UMass — South Station 


45 


1,628 


0.03 


Plymouth/Kingston Line OB Braintree — South Weymouth 1,537 1,628 0.94 
Greenbush Line IB JFK/UMass — South Station 109 1,628 0.07 
Greenbush Line OB South Station — JFK/UMass 1,272 3,256 0.39 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 


Note: IB = inbound; OB = outbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 
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Rapid Transit 


Passenger load volumes on the Silver Line 4 and Silver Line 5 BRT lines are projected to exceed 
available capacity (as dictated by the MBTA’s Policy) in the 2035 Build Year in Alternative 2, as shown 
in Table 27 and Table 28. Depending on the direction of service, AM peak hour V/C ratios would vary 
from 1.07 to 1.80, and PM peak hour V/C ratios would vary from 1.30 to 1.32. It is important to note that 
the vehicle load standards used in this analysis, based on the MBTA’s Policy, are less than the absolute 
maximum number of passengers that can fit on a transit vehicle, or the “crush capacity.” Since the 
projected passenger loading in Alternative 2 is approximately equal to the projected passenger loading in 
the No Build Alternative (shown in Figure 24 and Figure 25), there would be no additional impacts to 
Silver Line passenger crowding as a result of the SSX project. 


Table 27—Alternative 2 Rapid Transit Vehicle Loading Summary for AM Peak Hour 


Modeled Policy 

Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB Broadway — South Station 8,920 15,030 0.59 
Red Line SB Kendall Square - MGH 4,800 15,030 0.32 
Silver Line Waterfront/Gateway EB South Station — Courthouse 1,736 2,340 0.74 
Silver Line Waterfront/Gateway WB Courthouse — South Station 848 2,340 0.36 
Silver Line 4 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 4 SB Herald — East Berkeley 852 A74 1.80 
Silver Line 5 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 5 SB Herald — East Berkeley 852 A74 1.80 
Orange Line NB Tufts Medical Center — Chinatown 5,000 11,004 0.45 
Orange Line SB Community College — North Station 5,280 11,004 0.48 
Blue Line NB State — Aquarium 1,040 7,980 0.13 
Blue Line SB Maverick — Aquarium 6,960 7,980 0.87 
Green Line Central Subway EB Copley — Arlington 7,160 14,352 0.50 
Green Line Central Subway WB Park Street — Boylston 11,200 14,352 0.78 


Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 
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Table 28—Alternative 2 Rapid Transit Vehicle Loading Summary for PM Peak Hour 
Modeled Policy 


Volume at Maximum | Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity | Capacity 
Red Line NB South Station — Downtown Crossing 4,600 15,030 0.31 
Red Line SB South Station — Broadway 8,080 15,030 0.54 
Silver Line Waterfront/Gateway EB South Station — Courthouse 956 2,340 0.41 
Silver Line Waterfront/Gateway WB Courthouse — South Station 2,128 2,340 0.91 
Silver Line 4 NB Herald — Tufts Medical Center 616 474 1.30 
Silver Line 4 SB Herald — East Berkeley 628 474 1.32 
Silver Line 5 NB Herald — Tufts Medical Center 616 474 1.30 
Silver Line 5 SB Herald — East Berkeley 628 474 1.32 
Orange Line NB State — Haymarket 4,400 11,004 0.40 
Orange Line SB Chinatown — Tufts Medical Center 3,920 11,004 0.36 
Blue Line NB Aquarium — Maverick 4,440 7,980 0.56 
Blue Line SB Maverick — Aquarium 2,040 7,980 0.26 
Green Line Central Subway EB Boylston — Park Street 7,920 14,352 0.55 
Green Line Central Subway WB Arlington — Copley 7,600 14,352 0.53 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Local Bus 
As shown in Table 29 and Table 30 Alternative 2 local bus passenger load volumes at South Station in the 
AM and PM peak hours, respectively, would be well below the Policy’s maximum load capacity. 


Alternative 2 would result in local bus loading with V/C ratios at or below 0.61. 


Table 29—Alternative 2 Local Bus Vehicle Loading Summary for AM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume / Policy 

Local Bus Route South Station Load Capacity Capacity 

7 WB 387 648 0.60 
7 EB 94 540 0.17 
11 EB 1 216 0.01 
448 SB 14 54 0.25 
448 NB i 54 0.02 
449 SB 13 54 0.24 
449 NB 1 54 0.02 
459 SB 33 54 0.61 
459 NB 6 108 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 
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Table 30—Alternative 2 Local Bus Vehicle Loading Summary for PM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume / Policy 

Local Bus Route South Station Load Capacity Capacity 

4 EB 1 162 < 0.01 
7 WB 112 270 0.41 
7 EB 160 432 0.37 
11 EB 9 270 0.03 
448 NB 15 54 0.27 
449 NB 15 54 0.27 
459 SB 35 162 0.22 
459 NB 3 54 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


6.3.2. Core Station Capacity Analysis 


The following sections summarize the 2035 Build Year results for the Alternative 2 core station capacity 
analysis. The analysis consisted of calculating the platform activity for each rapid transit line serving the 
core stations based on projected boardings and alightings from the CTPS travel demand model. 
Figures 50 through 59 illustrate the hourly platform activity at each core station. Peak period and daily 
platform activity summary tables for each core station are provided in Attachment L. 


South Station 


Table 44 and Table 45 in Attachment L presents platform activity summaries at South Station for 
Alternative 2. In Alternative 2, daily Red Line boardings and alightings at South Station would increase 
by 2,340 passengers compared to the No Build Alternative, corresponding to an increase of 3.2%. In the 
AM and PM peak periods, boardings and alightings would increase by 4.5% and 3.4%, respectively. 


Daily Silver Line boardings and alightings at South Station are projected to increase by 600 passengers in 
Alternative 2, corresponding to an increase of 2.3% compared to the No Build Alternative. In the AM 
and PM peak periods, boardings and alightings would increase by 2.4% and 4.3%, respectively. 


Park Street 


Table 46 and Table 47 in Attachment L present platform activity summaries at Park Street for Alternative 
2. In Alternative 2, daily Red Line boardings and alightings at Park Street would increase by 
340 passengers compared to the No Build Alternative, corresponding to an increase of 0.4%. In the AM 
and PM peak periods, boardings and alightings would increase by 0.6%. 


Daily Green Line boardings and alightings at Park Street are projected to increase by 300 passengers in 

Alternative 2, corresponding to an increase of 0.3% compared to the No Build Alternative. In the AM 

and PM peak periods, boardings and alightings would increase by 0.6% and 0.5%, respectively. 

Alternative 2 would result in an unnoticeable increase in overall platform activity at Park Street. 
Downtown Crossing 

Table 48 and Table 49 in Attachment L presents platform activity summaries at Downtown Crossing for 


Alternative 2. In Alternative 2, daily Red Line boardings and alightings at Downtown Crossing would 
increase by 180 passengers compared to the No Build Alternative, corresponding to an increase of just 
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0.2%. In the AM and PM peak periods, boardings and alightings would increase by 0.4% and 0.3%, 
respectively. 


Daily Orange Line boardings and alightings at Downtown Crossing are projected to increase by 
370 passengers in Alternative 2, corresponding to an increase of 0.5% compared to the 
No Build Alternative. In the AM and PM peak periods, boardings and alightings would increase by 
0.4% and 0.6%, respectively. 


Alternative 2 would result in an unnoticeable increase in overall platform activity at Downtown Crossing. 
Government Center 


Table 50 and Table 51 in Attachment L present platform activity summaries at Government Center for 
Alternative 2. In Alternative 2, daily Blue Line boardings and alightings at Government Center would 
increase by 60 passengers compared to the No Build Alternative, corresponding to an increase of 0.2%. 
In the AM and PM peak periods, boardings and alightings would increase by 0.1%. 


Daily Green Line boardings and alightings at Government Center are projected to increase by 
140 passengers in Alternative 2, corresponding to an increase of 0.3% compared to the No Build 
Alternative. In the AM and PM peak periods, boardings and alightings would increase by only 0.1%. 


Alternative 2 would result in an unnoticeable increase in overall platform activity at Government Center. 
State Street 


Table 52 and Table 53 in Attachment L presents platform activity summaries at State Street for 
Alternative 2. In Alternative 2, daily Blue Line boardings and alightings at State Street would increase by 
50 passengers compared to the No Build Alternative, corresponding to an increase of just 0.1%. In the 
AM and PM peak periods, boardings and alightings would increase by less than 0.1% and 0.2%, 
respectively. 


Daily Orange Line boardings and alightings at State Street are projected to increase by 150 passengers in 
Alternative 2, corresponding to an increase of 0.4% compared to the No Build Alternative. In the AM 
and PM peak periods, boardings and alightings would increase by 0.3% and 0.6%, respectively. 


Alternative 2 would result in an unnoticeable increase in overall platform activity at State Street. 


6.4. Alternative 3 — Joint/ Private Development Maximum Build 


Alternative 3 would include Alternative 1, as well as provisions for future private development by 
incorporating appropriate structural foundations into the overall station and track design. 


In Alternative 3, the potential for future private development at the South Station site could include 
approximately 2.1 million square feet of mixed-use development along Dorchester Avenue, consisting of 
residential, office, and commercial uses, including retail and hotel uses, with building heights up to 
approximately 26 stories. Development could include approximately 507 parking spaces. 


Similar to Alternative 1, the future commuter rail service plan for Alternative 3 would include South 
Coast Rail commuter rail service; additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. Like 
Alternative 1, Alternative 3 would also include service increases for Amtrak intercity trains. 
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6.4.1. Transit Vehicle Loading Analysis 


Results of the transit vehicle loading analysis for Alternative 3 are summarized in the following sections, 
with detailed analysis tables provided in Attachment K. The analysis compared the projected peak hour 
demand from the CTPS travel demand model to available capacity using the conservative loading 
standards from the MBTA’s Policy. Volume-to-capacity (V/C) ratios greater than 1.0 indicate that the 
average demand during the peak hour would exceed available capacity as defined by the MBTA’s Policy. 


Commuter Rail 


Similar to Alternative 1, the future commuter rail service plan for Alternative 3 would include South 
Coast Rail commuter rail service; additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham Lines; and increased frequencies on the Fairmount Line. As 
shown in Table 31 and Table 32, passenger load volumes at the peak load points for the various south 
side commuter rail lines would be sufficiently accommodated by the capacity provided, except for the PM 
peak hour Canton/Stoughton/South Coast Rail Line in the outbound direction. Modeled demand at the 
PM peak load point, between Back Bay and Ruggles in the outbound direction, would exceed the 
proposed capacity provided in the 2035 Build Year by 1,214 passengers, corresponding to a V/C ratio of 
1.37. However, modeled demand over the entire three-hour PM Peak period, equal to 5,960 passengers, 
would be well within the Policy maximum load capacity available in the PM Peak period of 
9,768 passengers (based on 1,628 passengers per train, two trains per hour, and three hours in the peak 
period). The surge of passenger demand during the peak hour could be accommodated by implementing 
schedule adjustments to the proposed outbound Canton/Stoughton/South Coast Rail Line PM Peak period 
trains. The peak hour demand could be accommodated by shifting trains during the peak period to 
provide additional capacity during the peak hour. 


Table 31—Alternative 3 Commuter Rail Vehicle Loading Summary for AM Peak Hour 
Modeled Policy 


Volume at Maximum  Volume/ 
Peak Load Load Policy 


Commuter Rail Line Peak Load Point Point Capacity Capacity 
Needham Line IB Forest Hills — Ruggles 653 3,256 0.20 
Needham Line OB South Station — Back Bay 292 1,628 0.18 
Worcester/Framingham Line IB Newtonville — Yawkey 2,054 4,884 0.42 
Worcester/Framingham Line OB South Station — Back Bay 449 1,628 0.28 
Franklin Line IB Hyde Park — Ruggles 1,647 4,884 0.34 
Franklin Line OB South Station — Back Bay 199 1,628 0.12 
Providence/Attleboro Line IB Hyde Park — Ruggles 1,690 4,884 0.35 
Providence/Attleboro Line OB South Station — Back Bay 499 3,256 0.15 
Canton/Stoughton/South Coast Rail Line IB Ruggles — Back Bay 3,908 4,884 0.73 
Canton/Stoughton/South Coast Rail Line OB South Station — Back Bay 203 1,628 0.12 
Fairmount Line IB Uphams Corner — Newmarket 1,135 6,512 0.17 
Fairmount Line OB Talbot Ave — Morton St 166 6,512 0.03 
Middleborough Line IB JFK/UMass — South Station 2,778 3,256 0.85 
Middleborough Line OB Montello — Brockton 68 1,628 0.04 
Plymouth/Kingston Line IB S Weymouth — Braintree 2,355 3,256 0.72 
Plymouth/Kingston Line OB South Station — JFK/UMass 12 1,628 0.01 
Greenbush Line IB JFK/UMass — South Station 1,110 3,256 0.34 
Greenbush Line OB South Station — JFK/UMass 40 1,628 0.02 


Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Note: IB = inbound; OB = outbound. 
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Table 32—Alternative 3 Commuter Rail Vehicle Loading Summary for PM Peak Hour 
Modeled Policy 


Volume at | Maximum  Volume/ 

Peak Load Load Policy 
Commuter Rail Line Peak Load Point Point Capacity Capacity 
Needham Line IB Back Bay — South Station 348 1,628 0.21 
Needham Line OB Ruggles — Forest Hills 756 3,256 0.23 
Worcester/Framingham Line IB Wellesley Hills — Wellesley Farms 286 1,628 0.18 
Worcester/Framingham Line OB Yawkey — Newtonville 1,516 4,884 0.31 
Franklin Line IB Uphams Corner — Newmarket 211 1,628 0.13 
Franklin Line OB Ruggles — Hyde Park 1,328 3,256 0.41 
Providence/Attleboro Line IB Back Bay — South Station 290 1,628 0.18 
Providence/Attleboro Line OB Ruggles — Hyde Park 590 3,256 0.18 
Canton/Stoughton/South Coast Rail Line IB Back Bay — South Station 393 1,628 0.24 
Canton/Stoughton/South Coast Rail Line OB Back Bay — Ruggles 4,470 3,256 1.37 
Fairmount Line IB Uphams Corner — Newmarket 238 6,512 0.04 
Fairmount Line OB Newmarket — Uphams Corner 1,224 6,512 0.19 
Middleborough Line IB JEK/UMass — South Station 440 1,628 0.27 
Middleborough Line OB South Station — JFK/UMass 2,632 3,256 0.81 
Plymouth/Kingston Line IB JEK/UMass — South Station 45 1,628 0.03 
Plymouth/Kingston Line OB Braintree — South Weymouth 1,537 1,628 0.94 
Greenbush Line IB JFK/UMass — South Station 109 1,628 0.07 
Greenbush Line OB South Station — JFK/UMass 1,272 3,256 0.39 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: IB = inbound; OB = outbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Rapid Transit 


In Alternative 3, passenger load volumes on the Silver Line 4 and Silver Line 5 BRT lines are projected to 
exceed available capacity (as dictated by the MBTA’s Policy) in the 2035 Build Year, as shown in Table 
33 and Table 34. Depending on the direction of service, AM peak hour V/C ratios would vary from 1.07 
to 1.80, and PM peak hour V/C ratios would vary from 1.30 to 1.32. As previously stated, the vehicle 
load standards used in this analysis, based on the MBTA’s Policy, are less than the absolute maximum 
number of passengers that can fit on a transit vehicle, or the “crush capacity.” Since the projected 
passenger loading in Alternative 3 is approximately equal to the projected passenger loading in the No 
Build Alternative (shown in Figure 24 and Figure 25), there would be no additional impacts to Silver Line 
passenger crowding as a result of the SSX project. 
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Table 33—Alternative 3 Rapid Transit Vehicle Loading Summary for AM Peak Hour 
Modeled Policy 


Volume at | Maximum  Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity Capacity 
Red Line NB Broadway — South Station 8,920 15,030 0.59 
Red Line SB Kendall Square - MGH 4,840 15,030 0.32 
Silver Line Waterfront/Gateway EB South Station — Courthouse 1,768 2,340 0.76 
Silver Line Waterfront/Gateway WB Courthouse — South Station 860 2,340 0.37 
Silver Line 4 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 4 SB Herald — East Berkeley 852 474 1.80 
Silver Line 5 NB Herald — Tufts Medical Center 508 474 1.07 
Silver Line 5 SB Herald — East Berkeley 852 474 1.80 
Orange Line NB Tufts Medical Center — Chinatown 5,000 11,004 0.45 
Orange Line SB Community College — North Station 5,280 11,004 0.48 
Blue Line NB State — Aquarium 1,040 7,980 0.13 
Blue Line SB Maverick — Aquarium 6,960 7,980 0.87 
Green Line Central Subway EB Copley — Arlington 7,160 14,352 0.50 
Green Line Central Subway WB Park Street — Boylston 11,200 14,352 0.78 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Table 34—Alternative 3 Rapid Transit Vehicle Loading Summary for PM Peak Hour 
Modeled Policy 


Volume at | Maximum  Volume/ 

Peak Load Load Policy 
Rapid Transit Service Peak Load Point Point Capacity Capacity 
Red Line NB South Station — Downtown Crossing 4,640 15,030 0.31 
Red Line SB South Station — Broadway 8,080 15,030 0.54 
Silver Line Waterfront/Gateway EB South Station — Courthouse 972 2,340 0.42 
Silver Line Waterfront/Gateway WB Courthouse — South Station 2,156 2,340 0.92 
Silver Line 4 NB Herald — Tufts Medical Center 616 474 1.30 
Silver Line 4 SB Herald — East Berkeley 628 474 1.32 
Silver Line 5 NB Herald — Tufts Medical Center 616 474 1.30 
Silver Line 5 SB Herald — East Berkeley 628 474 1.32 
Orange Line NB State — Haymarket 4,400 11,004 0.40 
Orange Line SB Chinatown — Tufts Medical Center 3,920 11,004 0.36 
Blue Line NB Aquarium — Maverick 4,440 7,980 0.56 
Blue Line SB Maverick — Aquarium 2,040 7,980 0.26 
Green Line Central Subway EB Boylston — Park Street 7,920 14,352 0.55 
Green Line Central Subway WB Arlington — Copley 7,600 14,352 0.53 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Local Bus 


As shown in Table 35 and Table 36, Alternative 3 local bus passenger load volumes at South Station in 
the AM and PM peak hours, respectively, would be well below the Policy’s maximum load capacity. 
Alternative 3 would result in local bus loading with V/C ratios of 0.62 or less. 
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Table 35—Alternative 3 Local Bus Vehicle Loading Summary for AM Peak Hour 
Modeled Peak Volume at 


Policy Maximum 


Volume/ Policy 


Local Bus Route South Station Load Capacity 

7 WB 388 648 0.60 
7 EB 83 540 0.15 
11 EB 1 216 0.01 
448 SB 14 54 0.25 
448 NB 1 54 0.02 
449 SB 13 54 0.24 
449 NB 1 54 0.02 
459 SB 34 54 0.62 
459 NB 6 108 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


Table 36—Alternative 3 Local Bus Vehicle Loading Summary for PM Peak Hour 


Modeled Peak Volume at Policy Maximum Volume/ Policy 

Local Bus Route South Station Load Capacity Capacity 

4 EB 1 162 < 0.01 
7 WB 113 270 0.42 
7 EB 162 432 0.37 
11 EB 9 270 0.03 
448 NB 15 54 0.27 
449 NB 15 54 0.27 
459 SB 36 162 0.22 
459 NB 3 54 0.06 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


6.4.2. Core Station Capacity Analysis 


The following sections summarize the 2035 Build Year results for the Alternative 3 core station capacity 
analysis. The analysis consisted of calculating the platform activity for each rapid transit line serving the 
core stations, based on projected boardings and alightings from the CTPS travel demand model. 
Figures 60 through 69 illustrate the hourly platform activity at each core station. Peak period and daily 
platform activity summary tables for each core station are provided in Attachment L. For South Station, a 
detailed analysis of pedestrian movements through various circulation elements (stairs, platforms, 
concourses, etc.) was also conducted. 


South Station 


Table 44 and Table 45 in Attachment L presents platform activity summaries at South Station for 
Alternative 3. In Alternative 3, daily Red Line boardings and alightings at South Station would increase 
by 4,380 passengers compared to the No Build Alternative, corresponding to an increase of 6.1%. In the 
AM and PM peak periods, boardings and alightings would increase by 7.6% and 6.1%, respectively. 


Daily Silver Line boardings and alightings at South Station are projected to increase by 1,050 passengers 
in Alternative 3, corresponding to an increase of 4.1% compared to the No Build Alternative. In the AM 
and PM peak periods, boardings and alightings would increase by 4.1% and 5.8%, respectively. 
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The following results were obtained from the LOS analysis of pedestrian circulation elements at South 
Station in Alternative 3: 


e Platforms 

Oo Commuter Rail and Amtrak: The existing commuter rail and Amtrak platforms would 
experience a very poor LOS (LOS E/F). This is the same as the worst case Existing 
Conditions and No Build Alternative platform LOS but it would occur more frequently 
due to the increased number of trains and ridership. 

O Red Line: The increase in ridership associated with Alternative 3 would result in a 
slightly reduced LOS when compared to the No Build Alternative (LOS D or better 
during both the morning and evening peaks versus LOS C or better during the morning 
peak and LOS D or better during the evening peak, respectively). 

oO Silver Line: An average LOS (LOS C) or better is maintained throughout the morning 
and evening peaks. 

e Concourses 

oO Despite the significantly expanded rail head concourse, passengers waiting within the rail 
head concourse adjacent to the existing platforms would experience a poor LOS (LOS 
E/F). Passengers waiting adjacent to the new platforms would experience an acceptable 
LOS (LOS D or better). 

e Vertical Circulation (Stairs and Escalators) 

Oo The LOS on vertical circulation elements in Alternative 3 would be slightly worse as 
compared to the No Build Alternative. Despite this reduction, an acceptable LOS (LOS 
D or better) would be maintained throughout the moming and evening peaks. 


Park Street 


Table 46 and Table 47 in Attachment L present platform activity summaries at Park Street for 
Alternative 3. In Alternative 3, daily Red Line boardings and alightings at Park Street would increase by 
720 passengers compared to the No Build Alternative, corresponding to an increase of 0.8%. In the AM 
and PM peak periods, boardings and alightings would increase by 1.2%. 


Daily Green Line boardings and alightings at Park Street are projected to increase by 640 passengers in 
Alternative 3, corresponding to an increase of 0.7% compared to the No Build Alternative. In the AM 
and PM peak periods, boardings and alightings would increase by 1.3% and 0.9%, respectively. 


Alternative 3 would result in an unnoticeable increase in overall platform activity at Park Street. 
Downtown Crossing 


Table 48 and Table 49 in Attachment L present platform activity summaries at Downtown Crossing for 
Alternative 3. In Alternative 3, daily Red Line boardings and alightings at Downtown Crossing would 
increase by 250 passengers compared to the No Build Alternative, corresponding to an increase of just 
0.3%. In the AM and PM peak periods, boardings and alightings would increase by 0.6% and 0.4%, 
respectively. 


Daily Orange Line boardings and alightings at Downtown Crossing are projected to increase by 
660 passengers in Alternative 3, corresponding to an increase of 0.8% compared to the No Build 
Alternative. In the AM and PM peak periods, boardings and alightings would increase by 0.8% and 
1.0%, respectively. 


Alternative 3 would result in an unnoticeable increase in overall platform activity at Downtown Crossing. 
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Government Center 


Table 50 and Table 51 in Attachment L present platform activity summaries at Government Center for 
Alternative 3. In Alternative 3, daily Blue Line boardings and alightings at Government Center would 
increase by 90 passengers compared to the No Build Alternative, corresponding to an increase of 0.3%. 
In the AM and PM peak periods, boardings and alightings would increase by 0.1% and 0.2%, 
respectively. 


Daily Green Line boardings and alightings at Government Center are projected to increase by 
250 passengers in Alternative 3, corresponding to an increase of 0.5% compared to the No Build 
Alternative. In the AM and PM peak periods, boardings and alightings would increase by only 0.1%. 


Alternative 3 would result in an unnoticeable increase in overall platform activity at Government Center. 
State Street 


Table 52 and Table 53 in Attachment L present platform activity summaries at State Street for 
Alternative 3. In Alternative 3, daily Blue Line boardings and alightings at State Street would increase by 
90 passengers compared to the No Build Alternative, corresponding to an increase of 0.3%. In the AM 
and PM peak periods, boardings and alightings would increase by less than 0.1% and 0.5%, respectively. 


Daily Orange Line boardings and alightings at State Street are projected to increase by 210 passengers in 
Alternative 3, corresponding to an increase of 0.5% compared to the No Build Alternative. In the AM 
and PM peak periods, boardings and alightings would increase by 0.3% and 0.6%, respectively. 


Alternative 3 would result in an unnoticeable increase in overall platform activity at State Street. 


6.5. Summary of Impacts 


In this section, a summary of impacts identified from the transit vehicle loading analysis and core station 
capacity analysis is provided for each 2035 Build Year alternative. Tables 37 through 42 summarize the 
commuter rail, rapid transit, and local bus V/C ratio results by alternative for the AM and PM peak hours, 
expressed as the difference (delta) between the Build Alternative results and the No Build Alternative 
results. Attachment K provides the detailed transit vehicle loading analysis results for all modes. Table 
43—Core Station Capacity Analysis Summary summarizes the core station capacity analysis results by 
alternative. Attachment L provides more detailed information on the station capacity analysis. Appendix 
9 - Pedestrian Circulation Analysis Technical Report provides the detailed results of the pedestrian LOS 
analysis at South Station. 
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Table 37—Commuter Rail Vehicle Loading Summary for the AM Peak Hour 


No Build 
Volume/ Alt. 1- Alt. 2 - Alt. 3 - 
Policy No Build No Build | No Build 
Transit Service Peak Load Point Capacity Delta Delta Delta 
Needham Line IB Forest Hills — Ruggles 0.18 
Needham Line OB South Station — Back Bay 0.18 0 0 0 
Worcester/Framingham Line IB Newtonville — Yawkey 0.39 0.02 0.03 0.03 
Worcester/Framingham Line OB South Station — Back Bay 0.27 0 0 0.01 
Franklin Line IB Hyde Park — Ruggles 0.32 0.01 0.01 0.02 
Franklin Line OB South Station — Back Bay 0.12 0 0 0 
Providence/Attleboro Line IB Hyde Park — Ruggles 0.31 0.02 0.03 0.04 
Providence/Attleboro Line OB South Station — Back Bay 0.15 0 0 0 
Canton/Stoughton/South Coast Rail Line IB Ruggles — 0.728 0.01 0.01 0.01 
Back Bay 
Canton/Stoughton/South Coast Rail Line OB South Station b 
0.12 0 0 0 
— Back Bay =! 
Fairmount Line IB Uphams Corner — Newmarket 0.17 0 0 0 
Fairmount Line OB Talbot Ave — Morton St 0.03 0 0 0 
Middleborough Line IB JEK/UMass — South Station 0.85 0 0 0 
Middleborough Line OB Montello — Brockton 0.04 0 0 0 
Plymouth/Kingston Line IB S Weymouth — Braintree 0.72 0 0 0 
Plymouth/Kingston Line OB South Station — JFK/UMass 0.01 0 0 0 
Greenbush Line IB JFK/UMass — South Station 0.34 0 0 0 
Greenbush Line OB South Station — JFK/UMass 0.02 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 

Note: IB = inbound; OB = outbound. 

a Represents Volume/Policy Capacity for Canton/Stoughton Line IB, Hyde Park — Ruggles. South Coast Rail service is not included in the 

No Build Alternative. 

b Represents Volume/Policy Capacity for Canton/Stoughton Line OB, South Station — Back Bay. South Coast Rail service is not included in the 
No Build Alternative. 
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Table 38—Commuter Rail Vehicle Loading Summary for the PM Peak Hour 


No Build 
Volume/ Alt. 1- Alt. 2 - Alt. 3 - 

Policy No Build No Build | No Build 
Transit Service Peak Load Point Capacity Delta Delta Delta 
Needham Line IB Back Bay — South Station 
Needham Line OB Ruggles — Forest Hills 0.21 0.02 0.02 0.02 
Worcester/Framingham Line IB Wellesley Hills — 0.17 0.01 0.01 0.01 
Wellesley Farms 
Worcester/Framingham Line OB Yawkey — Newtonville 0.30 0.01 0.01 0.01 
Franklin Line IB Uphams Corner — Newmarket 0.13 0 0 0 
Franklin Line OB Ruggles — Hyde Park 0.38 0.02 0.02 0.03 
Providence/Attleboro Line IB Back Bay — South Station 0.18 0 0 0 
Providence/Attleboro Line OB Ruggles — Hyde Park 0.16 0.02 0.02 0.02 
Canton/Stoughton/ South Coast Rail Line IB Back Bay — 0.238 0 0.01 0.01 
South Station 
Canton/Stoughton/South Coast Rail Line OB Back Bay — 051° 0.86 0.86 0.86 
Ruggles 
Fairmount Line IB Uphams Corner — Newmarket 0.03 0 0.01 0.01 
Fairmount Line OB Newmarket — Uphams Corner 0.18 0.01 0.01 0.01 
Middleborough Line IB JEK/UMass — South Station 0.26 0.01 0.01 0.01 
Middleborough Line OB South Station — JFK/UMass 0.81 0 0 0 
Plymouth/Kingston Line IB JEK/UMass — South Station 0.03 0 0 0 
Plymouth/Kingston Line OB Braintree — South Weymouth 0.94 0 0 0 
Greenbush Line IB JFK/UMass — South Station 0.06 0 0.01 0.01 
Greenbush Line OB South Station — JFK/UMass 0.39 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 

Note: IB = inbound; OB = outbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 

a Represents Volume/Policy Capacity for Canton/Stoughton Line IB, Back Bay — South Station. South Coast Rail service is not included in the 
No Build Alternative. 

b Represents Volume/Policy Capacity for Canton/Stoughton Line OB, Ruggles — Hyde Park. South Coast Rail service is not included in the 
No Build Alternative. 
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Table 39—Rapid Transit Vehicle Loading Summary for the AM Peak Hour 
No Build 


Volume/ Alt. 1- Alt. 2 - Alt. 3 - 

Policy No Build NoBuild No Build 
Rapid Transit Service Peak Load Point Capacity Delta Delta Delta 
Red Line NB Broadway — South Station 0.59 0 0 0 
Red Line SB Kendall Square - MGH 0.32 0 0 0 
Silver Line Waterfront/Gateway EB South Station — 0.72 0.02 0.02 0.04 
Courthouse 
Silver Line Waterfront/Gateway WB Courthouse — South 0.36 0 0 0.01 
Station 
Silver Line 4 NB Herald — Tufts Medical Center 1.07 0 0 0 
Silver Line 4 SB Herald — East Berkeley 1.81 0 -0.01 -0.01 
Silver Line 5 NB Herald — Tufts Medical Center 1.07 0 0 0 
Silver Line 5 SB Herald — East Berkeley 1.81 0 -0.01 -0.01 
Orange Line NB Tufts Medical Center — Chinatown 0.45 0 0 0 
Orange Line SB Community College — North Station 0.48 0 0 0 
Blue Line NB State — Aquarium 0.13 0 0 0 
Blue Line SB Maverick — Aquarium 0.87 0 0 0 
Green Line Central Subway EB Copley — Arlington 0.50 0 0 0 
Green Line Central Subway WB Park Street — Boylston 0.78 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 


Table 40—Rapid Transit Vehicle Loading Summary for the PM Peak Hour 


No Build 
Volume/ Alt. 1- Alt. 2- Alt. 3 - 

Policy No Build No Build | No Build 
Rapid Transit Service Peak Load Point Capacity Delta Delta Delta 
Red Line NB South Station — Downtown Crossing 0.30 0 0.01 0.01 
Red Line SB South Station — Broadway 0.53 0 0.01 0.01 
Silver Line Waterfront/Gateway EB South Station — 0.41 0 0 0.01 
Courthouse 
Silver Line Waterfront/Gateway WB Courthouse — South 0.85 0.06 0.06 0.07 
Station 
Silver Line 4 NB Herald — Tufts Medical Center 1.29 0 0.01 0.01 
Silver Line 4 SB Herald — East Berkeley 1.32 0 0 0 
Silver Line 5 NB Herald — Tufts Medical Center 1.29 0 0.01 0.01 
Silver Line 5 SB Herald — East Berkeley 1.32 0 0 0 
Orange Line NB State — Haymarket 0.40 0 0 0 
Orange Line SB Chinatown — Tufts Medical Center 0.35 0.01 0.01 0.01 
Blue Line NB Aquarium — Maverick 0.56 0 0 0 
Blue Line SB Maverick — Aquarium 0.25 0 0.01 0.01 
Green Line Central Subway EB Boylston — Park Street 0.55 0 0 0 
Green Line Central Subway WB Arlington — Copley 0.53 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 
Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. Entities in bold indicate a volume-to-capacity ratio over 1.0. 
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Table 41—Local Bus Vehicle Loading Summary for the AM Peak Hour 
No Build 
Volume/ 


Alt. 2 — 
No Build 
Delta 


Alt. 3 — 
No Build 


Alt. 1 - 
No Build 
Delta 


Policy 


Local Bus Service Peak Load Point Capacity 


7 WB : 0 : : 

7 EB 0.13 0 0.04 0.02 
11 EB 0.01 0 0 0 
448 SB 0.25 0 0 0 
448 NB 0.02 0 0 0 
449 SB 0.24 0 0 0 
449 NB 0.02 0 0 0 
459 SB 0.60 0 0.01 0.02 
459 NB 0.06 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 


Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


Table 42—Local Bus Vehicle Loading Summary for the PM Peak Hour 


No Build 


Volume/ Alt. 1- Alt. 2 - Alt. 3 - 

Policy No Build No Build | No Build 
Local Bus Service Peak Load Point Capacity Delta Delta Delta 
4 EB < 0.01 0 0 0 
7 WB 0.39 0 0.02 0.03 
7 EB 0.36 0 0.01 0.01 
11 EB 0.03 0 0 0 
448 NB 0.27 0 0 0 
449 NB 0.27 0 0 0 
459 SB 0.21 0 0.01 0.01 
459 NB 0.06 0 0 0 


Source: CTPS, Transit Crowding Analysis (see Attachment Kk). 


Note: NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 


Core Station Platform 


Table 43—Core Station Capacity Analysis Summary 


No Build 
Daily 
Boardings 
and 
Alightings 


Alt. 1 % 
Increase 
from No 
Build 
Alternative 


Alt. 2 % 

Increase 

from No 
Build 


Alternative 


Alt. 3 % 
Increase 
from No 
Build 
Alternative 


South Station — Red Line Platforms 72,200 2.7% 3.2% 6.1% 
South Station — Silver Line Platforms 25,600 2.1% 2.3% 4.1% 
Park Street — Red Line Platforms 90,930 0.2% 0.4% 0.8% 
Park Street — Green Line Platforms 92,820 0.1% 0.3% 0.7% 
Downtown Crossing — Red Line Platforms 78,750 0.2% 0.2% 0.3% 
Downtown Crossing — Orange Line Platforms 81,150 0.2% 0.5% 0.8% 
Government Center — Blue Line Platforms 34,020 0.1% 0.2% 0.3% 
Government Center — Green Line Platforms 51,320 0.0% 0.3% 0.5% 
State Street — Blue Line Platforms 34,410 0.0% 0.1% 0.3% 
State Street — Orange Line Platforms 40,730 0.2% 0.4% 0.5% 


Source: Final SSX Ridership Results provided in Appendix 9 — Ridership Forecasting Technical Report and CTPS, Results of Station Activities 


at Downtown Stations. 
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6.5.1. Transit Vehicle Loading Impacts 


Findings of the transit vehicle loading analysis indicate that none of the Build Alternatives would result in 
crowding impacts to rapid transit or local bus lines that exceed the maximum load capacity as defined in 
the MBTA’s Policy more than those impacts that would result from the No Build Alternative. 


For commuter rail, projected 2035 Build Year passenger loading on the outbound 
Canton/Stoughton/South Coast Rail Line is projected to exceed the MBTA’s Policy maximum load 
capacity in the PM peak hour. However, modeled demand over the entire three-hour PM peak period 
would be well within the available PM peak period capacity, indicating that the surge of passenger 
demand during the peak hour could be accommodated by implementing schedule adjustments to the 
proposed outbound Canton/Stoughton/South Coast Rail Line PM peak period trains. The peak hour 
demand could be accommodated by shifting trains during the peak period to provide additional capacity 
during the peak hour. 


6.5.2. Core Station Capacity Impacts 


With the Build Alternatives, SSX project-related ridership increases at stations in the downtown core 
(Park Street, Downtown Crossing, Government Center and State Street) would be imperceptible from 
ridership in the No Build Alternative. Despite the projected increase in passenger activity at South 
Station, an acceptable LOS would be maintained on South Station’s Silver Line and Red Line platforms 
in the Build Alternatives, as described in further detail below. 


The detailed analysis of pedestrian LOS at South Station, provided in Appendix 9 - Pedestrian 
Circulation Analysis Technical Report, was conducted for Existing Conditions, the 2035 No Build 
Alternative, and 2035 Alternative 3. For purposes of this analysis, Alternative 3 assumes a single level 
intercity and commuter rail concourse. The analysis results indicate that Alternative 3 would result in a 
poor LOS (LOS E/F) on the existing at-grade commuter and intercity rail platforms. As compared to the 
worst case platform conditions in the No Build Alternative, which range from LOS C to LOS F, the poor 
LOS on existing commuter and intercity rail platforms would occur more frequently in Alternative 3 due 
to the increased number of trains and ridership. An average LOS (LOS C) would be experienced on new 
commuter rail and intercity rail platforms in Alternative 3. Passengers waiting within the area adjacent to 
the existing platforms in Alternative 3 would experience a poor LOS (LOS E/F), compared to LOS D or 
better for the concourse areas in the No Build Alternative. In Alternative 3, passengers waiting adjacent to 
the new platforms would experience an acceptable LOS (LOS D or better). LOS on vertical circulation 
elements in Alternative 3 would be slightly worse as compared to the No Build Alternative. Despite this 
reduction, an acceptable LOS (LOS D) or better is maintained throughout the morning and evening peaks. 
Compared to the No Build Alternative, Alternative 3 would result in a slightly reduced LOS on the Red 
Line and Silver Line platforms. On the Red Line platforms, Alternative 3 would achieve LOS D (an 
acceptable peak hour LOS for a facility similar to South Station) or better during the morning and evening 
peak hours. On the Silver Line platforms, Alternative 3 would achieve an average LOS (LOS C) or better 
during the morning and evening peaks. 


7. Proposed Mitigation 


Project-related impacts are identified as those impacts that would result from the Build Alternatives that 
would exceed impacts which would otherwise occur in the No Build Alternative. Mitigation would be 
necessary for significant impacts. 


Examples of potential mitigation measures include: increasing service frequency, adjusting peak hour 
schedules (as noted previously for South Coast Rail service), reconfiguring or removing vehicle seating in 
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order to increase vehicle capacity (similar to the MBTA’s “Big Red” high capacity, modified Red Line 
cars), and adding or reconfiguring pedestrian circulation infrastructure within stations. 


Through the preliminary engineering stage of the SSX project, the station design for the Build 
Alternatives would mitigate areas of congestion and poor pedestrian LOS, including projected pedestrian 
congestion on at-grade rail platforms and within the rail head concourse, by providing improved 
pedestrian circulation accommodations. Additionally, as design advances, MassDOT would consider the 
potential for an elevated intercity and commuter rail concourse level that facilitates mid-platform 
boarding and alighting during normal operations, thereby reducing the overall congestion level on the 
platforms and concourses. 


No additional mitigation measures would be required to address capacity constraints beyond minor 
schedule adjustments recommended to peak period commuter rail service. 
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8. Figures 
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Red Line Northbound Total Boardings, Alightings and Leave Loads 
2012 Existing Year Conditions from 8:00 - 9:00 a.m. 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 2—Red Line Northbound Loading Profile at Peak Demand — 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 3—Red Line Northbound Weekday Loading at Peak Load Point (Broadway - South Station) 
— 2012 Existing Year 
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Red Line Southbound Total Boardings, Alightings and Leave Loads 
2012 Existing Year Conditions from 5:00 - 6:00 p.m. 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 4—Red Line Southbound Loading Profile at Peak Demand — 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 5—Red Line Southbound Weekday Loading at Peak Load Point (South Station - Broadway) 
— 2012 Existing Year 
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Silver Line Waterfront Eastbound Total Boardings, Alightings and Leave Loads 
2012 Existing Year Conditions from 8:00 - 9:00 a.m. 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 6—Silver Line Waterfront Eastbound Loading Profile at Peak Demand —- 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 7—Silver Line Waterfront Eastbound Weekday Loading at Peak Load Point (South Station - 
Courthouse) — 2012 Existing Year 
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Silver Line Waterfront Westbound Total Boardings, Alightings and Leave Loads 
2012 Existing Year Conditions from 5:00 - 6:00 p.m. 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 8—Silver Line Waterfront Westbound Loading Profile at Peak Demand —- 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 9—Silver Line Waterfront Westbound Weekday Loading at Peak Load Point (Courthouse — 
South Station) — 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 10—Silver Line 4 Northbound Loading Profile at Peak Demand - 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 11—Silver Line 4 Northbound Weekday Loading at Peak Load Point (East Berkeley St - 
Herald St) - 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 12—Silver Line 4 Southbound Loading Profile at Peak Demand — 2012 Existing Year 
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Source: MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 13—Silver Line 4 Southbound Weekday Loading at Peak Load Point (Herald St - East 
Berkeley St) — 2012 Existing Year 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 14—South Station Weekday Red Line Platform Activity — 2012 Existing Year 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 15—South Station Weekday Silver Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 16—Park Street Weekday Red Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 17—Park Street Weekday Green Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 18—Downtown Crossing Weekday Red Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Figure 19—Downtown Crossing Weekday Orange Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 20—Government Center Weekday Blue Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 21—Government Center Weekday Green Line Platform Activity — 2012 Existing Year 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 67 


Transit Capacity Analysis Technical Report 


3,000 + 
= Southbound 
© Northbound 

2,500 

@ 2,000 

c 

= 

<= 

2 

< 

Z 1,500 

oc 

a 

a 

= 

2 

§ 

1,000 

500 - 
0+ 
= ee 
2s @2242 85 Bee Ce eee EF EE @ & 
gs 3s:es3828 8 % 8 € € € 8 € € 8 8 8 8B 8B 
oe &£e eae et ete Fee ee ee ee 
 . ef FS Ss f BS 
2222228 5 € ft FF FF FFE zB BE S 
2 = 27 os 6 BS 8o&oe © 8 & & & f=! 
Ss § 8 8 s gs = Se €¢ €¢ € € $$ € € Bg g 8 B 
a 6S & 6 BS 8 “es yy Pe fe S&S SF 2 s 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based MBTA ridership 
counts provided by Greg Strangeways, Fall 2012. 


Figure 22—State Street Weekday Blue Line Platform Activity - 2012 Existing Year 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 


Figure 23—State Street Weekday Orange Line Platform Activity — 2012 Existing Year 
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Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 24—Silver Line 4 Northbound Peak Load Point (Herald St —- Tufts Medical Center) - 


2035 Build Year Conditions 
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Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 25—Silver Line 4 Southbound Peak Load Point (Herald St - East Berkeley St) - 


2035 Build Year Conditions 
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Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 26—Silver Line Waterfront Westbound Peak Load Point (Courthouse — South Station) - 


2035 Build Year Conditions 
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Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 27—Silver Line Waterfront Eastbound Peak Load Point (South Station - Courthouse) - 


2035 Build Year Conditions 
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Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 28—Red Line Northbound Peak Load Point (Broadway — South Station) - 


2035 Build Year Conditions 


18,000 
mas Peak Hour 
Passenger 
16,800 ‘Volume 
14,000 == Policy 
Capacity 
12,000 
2 10,000 
= 
2 
3 8,040 8,040 8,080 8,080 
& 8.000 


6,000 
4.000 
2,000 


Projected 2035 No Build — Projected 2035 Alternative 1 Projected 2035 Alternative 2 Projected 2035 Alternative 3 
Passenger Volume Passenger Volume Passenger Volume Passenger Volume 


Source: CTPS, Transit Crowding Analysis (see Attachment K). 
Figure 29—Red Line Southbound Peak Load Point (South Station - Broadway) - 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 30—South Station Weekday Red Line Platform Activity — 2035 No Build Alternative 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 31—South Station Weekday Silver Line Platform Activity - 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 32—Park Street Weekday Red Line Platform Activity - 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 33—Park Street Weekday Green Line Platform Activity — 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 34—Downtown Crossing Weekday Red Line Platform Activity - 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based MBTA ridership 
counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 35—Downtown Crossing Weekday Orange Line Platform Activity - 2035 No Build 
Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 36—Government Center Weekday Blue Line Platform Activity — 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based MBTA ridership 
counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 37—Government Center Weekday Green Line Platform Activity —- 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 38—State Street Weekday Blue Line Platform Activity — 2035 No Build Alternative 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected 2035 No Build Alternative ridership growth as compared to 2012 Existing Year. 


Figure 39—State Street Weekday Orange Line Platform Activity — 2035 No Build Alternative 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 40—South Station Weekday Red Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 41—South Station Weekday Silver Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 42—Park Street Weekday Red Line Platform Activity - 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 43—Park Street Weekday Green Line Platform Activity - 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 44—Dwnitn. Crossing Weekday Red Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 45—Dwnitn. Crossing Weekday Orange Line Platform Activity — 2035 Build Year 


Alternative 1 


South Station Expansion 


Massachusetts Department of Transportation 


October 2014 
Page 79 


Transit Capacity Analysis Technical Report 


2,500 


0.2% 0.0% ® Projected 2035 Northbound Alternative 1 
mee 0.0% 
Growth 


@ Projected 2035 Southbound Alternative 1 
Growth 


© Projected 2035 Northbound No Build 


© Projected 2035 Southbound No Build 


0.0% 0.0% 
0.0% 


0.0% 
0.0% 
0.0% 0.0% 
0.0% 
0.0% 0.0% 
0.0% 
0.0% 


Boardings and Alightings 


= = = = = = 3 = = = = = = = = = = = =| = 
<= < tt <t a a a a a a a a a a a a a Sb < 
22328828 282% € & &€ es & ss &€ se & & & BS B 
Ss eC oo a S RAs s =- a foal + wo r-} ~ oa a S = = - 
: i ; A = = 2 A ' ' : fi 5 : ' . ; , . 7 
222 2s s 8 § € &€ & € &€ & € € = FE S 

<< < = z 2 = e > = =) = 2 Ba Be is 
es £ & £ s = ees 8 8 € 8 8 &€ gs gs 8 B 
eG ae f = 2 = a a + “ oS é Bey & g = 5 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 46—Gov't. Center Weekday Blue Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 47—Govt. Center Weekday Green Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 48—State Street Weekday Blue Line Platform Activity — 2035 Build Year Alternative 1 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 49—State Street Weekday Orange Line Platform Activity - 2035 Build Year Alternative 1 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 50—South Station Weekday Red Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 51—South Station Weekday Silver Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 52—Park Street Weekday Red Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 53—Park Street Weekday Green Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 54—Dwnitn. Crossing Weekday Red Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 55—Dwntn. Crossing Weekday Orange Line Platform Activity — 2035 Build Year 
Alternative 2 
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ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 56—Gov'’t. Center Weekday Blue Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 


ridership counts provided by Greg Strangeways, Fall 2012. 


Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 57—Gov’t. Center Weekday Green Line Platform Activity - 2035 Build Year Alternative 2 


South Station Expansion 
Massachusetts Department of Transportation 


October 2014 
Page 85 


Transit Capacity Analysis Technical Report 


3,000 


® Projected 2035 Northbound Alternative 2 


2,500 1 Growth 
@™ Projected 2035 Southbound Alternative 2 
Growth 
© Projected 2035 Northbound No Build 
® 2.000 ; ; 
= ® Projected 2035 Southbound No Build 
5 
Zz 0.0% 
= 1,500 
n 
Da 
£ 
3 03% 
8 
© 1,000 


0.3% 0.3% 


0.3% 9 0.0% 
0.0% 
0.0% 
1% 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based MBTA ridership 
counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 58—State Street Weekday Blue Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 59—State Street Weekday Orange Line Platform Activity — 2035 Build Year Alternative 2 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 60—South Station Weekday Red Line Platform Activity — 2035 Build Year Alternative 3 
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Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. Hourly and directional distribution based 
on MBTA ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 61—South Station Weekday Silver Line Platform Activity — 2035 Build Year Alternative 3 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 62—Park Street Weekday Red Line Platform Activity —- 2035 Build Year Alternative 3 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 63—Park Street Weekday Green Line Platform Activity - 2035 Build Year Alternative 3 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 64—Dwnitn. Crossing Weekday Red Line Platform Activity - 2035 Build Year Alternative 3 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 65—Dwntn. Crossing Weekday Orange Line Platform Activity — 2035 Build Year 
Alternative 3 
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Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based on MBTA 
ridership counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 66—Gov’t. Center Weekday Blue Line Platform Activity - 2035 Build Year Alternative 3 
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Figure 67—Gov't. Center Weekday Green Line Platform Activity - 2035 Build Year Alternative 3 
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Figure 68—State Street Weekday Blue Line Platform Activity — 2035 Build Year Alternative 3 


® Projected 2035 Northbound Alternative 3 
Growth 


® Projected 2035 Southbound Alternative 3 
Growth 


© Projected 2035 Northbound No Build 


2,500 


3 


® Projected 2035 Southbound No Build 


Boardings and Alightings 
te 
s 


3 


04% 


0.3% 0.6% 0.7% 0.6% 


0.6% 
0.4% 
0.6% 


4 
Pe Oem 0.6% 


08% 
O.8% 
0.6% 
O8% 08% 4 
0.8% 
0.5% 
U.8% 
| oo 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. Hourly and directional distribution based MBTA ridership 
counts provided by Greg Strangeways, Fall 2012. 
Note: Percent increases shown in graph represent projected Build Alternative ridership growth as compared to No Build Alternative conditions. 


Figure 69—State Street Weekday Orange Line Platform Activity — 2035 Build Year Alternative 3 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Air Quality Technical Report has been prepared in support of the Draft Environmental Impact 
Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with the 
Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013). It was also prepared in 
accordance with the Massachusetts Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 
(revised, May 10, 2013), and FRA’s Procedures for Considering Environmental Impacts, 64 Federal 
Register (FR) 101 (26 May 1999), pp. 28545-28556. 


2. Summary of Findings 


Project-related air quality impacts are those caused by changes in emissions generated by changes in 
activity levels of sources associated with the proposed SSX project. These sources include locomotives 
operating at South Station and the layover facilities, intercity buses operating at the South Station Bus 
Terminal, and vehicular traffic within the air quality study area. A summary of project-related air quality 
impacts and a description of potential mitigation measures are presented below for the existing conditions 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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(2012); the No Build Alternative in the approximate opening year of 2025 and the project horizon year of 
2035; and Alternative 1 — Transportation Improvements Only and Alternative 3 — Joint/Private 
Development Maximum Build in 2025 and 2035. air quality impacts for Alternative 2 — Joint/Private 
Development — Minimum Build, would only be evaluated if violations were predicted for the worst case, 
larger development of Alternative 3. Violations were not predicted, so Alternative 2 was not analyzed. 
The alternatives evaluated in the air quality analysis do not include alternatives for the station platforms 
or the track configurations as these alternatives were determined to have no environmental impacts. 


2.1. Summary of Project-Related Emissions Inventories 


An emission inventory is a listing, by source, of the amount of air pollutants discharged into the 
atmosphere for a given time period (typically one year). Project-related emissions inventories for the air 
quality study area were prepared for volatile organic compounds (VOC), oxides of nitrogen (NOx), 
carbon monoxide (CO), particulate matter (PMio/PM2s), and sulfur dioxide (SOz). The emissions 
inventories included emissions from the diesel locomotives, as well as motor vehicles and intercity buses 
on roadways in the air quality study area. 


The emission factors that were used to estimate the emissions from locomotives were based on the U.S. 
Environmental Protection Agency’s (U.S. EPA) “Control of Emissions from Locomotives” in 40 CFR 
Chapter I, Subchapter U, Part 1033. The emission factors for 2012 (based on EPA’s Tier 1 emission 
limits) are the highest that were evaluated. The EPA’s Tier 4 emission factors that were used in the 2025 
and 2035 analyses are an average of 83% lower than the Tier | emission factors. 


The motor vehicle and bus emission factors were calculated using the most recently approved version of 
U.S. EPA’s MOVES computer program (currently Version 2010b). Regulations require that motor 
vehicles meet increasingly stringent (i.e., lower) emission limits for all criteria pollutants with each new 
model year. 


Thus, emissions for 2012 are the highest that were analyzed and emissions for 2025 are significantly 
lower, while emissions for 2035 are the lowest. 


Annual emissions inventories in units of tons per year (tpy) were prepared for the South Station site area 
and the layover facility sites for the existing conditions (2012); the No Build Alternative in the 
approximate opening year of 2025 and the project horizon year of 2035; and Alternative 1 and Alternative 
3 in 2025 and 2035. Because there would be almost no increases in local motor vehicle or bus traffic in 
the vicinity of the proposed layover facilities due to the SSX project, no emissions inventories for these 
sources were developed; however, emissions inventories for locomotives only were developed. 


2.1.1. . Summary of Project-related Emissions Inventories at the South Station 
Site 


Table 1 presents a summary of the project-related emissions inventories in the vicinity of the South 
Station site. Project-related pollutant emissions for 2025 Alternative 1 are higher by an average of about 
1% when compared to the project-related emissions for the 2025 No Build Alternative. Project-related 
emissions for Alternative 1 in 2035 are higher by an average of about 2% when compared to the project- 
related emissions for the 2035 No Build Alternative. 
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Table 1—Summary of Project-related Criteria Pollutant Emissions at the South Station Site by 
Alternative 


Project VOC NOx PMi0 PM25 co SO2 
Alternative (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 
2012 Existing Conditions 7.30 26.96 1.88 1.19 84.38 0.47 
2025 No Build Alternative 55 8.43 1.38 0.55 68.92 0.47 
2025 Alternative 1 2.80 8.49 1.41 0.55 69.84 0.48 
2025 Alternative 3 2.86 8.70 1.42 0.56 70.82 0.48 
2035 No Build Alternative 2.69 7.88 1.47 0.56 73.08 0.48 
2035 Alternative 1 2.74 8.00 1.49 0.58 74.41 0.49 
2035 Alternative 3 2.78 8.11 1:52 0.59 75.42 0.49 


tpy = tons per year 


Project-related emissions for 2025 Alternative 3 are higher by an average of about 3% when compared to 
the project-related emissions for the 2025 No Build Alternative. Project-related emissions for Alternative 
3 in 2025 increase by an average of less than 1% when compared to the project-related emissions for 
Alternative 1 in 2025. 


Project-related emissions for Alternative 3 in 2035 are higher by an average of about 3% when compared 
to the project-related emissions for the 2035 No Build Alternative. Project-related emissions for 
Alternative 3 in 2035 increase by an average of less than 1% when compared to the project-related 
emissions for Alternative 1 in 2035. 


These very large decreases in pollutant emissions in the vicinity of South Station between 2012 and 2025 
are due to significant reductions in pollutant emission factors which offset the growth of motor vehicle 
traffic and train volumes in the area around South Station. The very small increases between 2025 and 
2035 are due to very small reductions in pollutant emission factors from 2025 to 2035 and the growth of 
traffic and train volumes in the area around South Station. 


2.1.2. | Summary of Project-related Locomotive Emissions at the Layover Facility 
Sites 


Table 2 presents a summary of the project-related emissions inventories in the vicinity of the layover 
facility sites. There are currently no MBTA trains using the Widett Circle Layover Facility or the Beacon 
Park Yard Layover Facility and there will be no trains using these facilities in the future No Build 
Alternatives. Therefore, pollutant emissions for these cases are indicated in Table 2 as “NA” (Not 
Applicable). There are, however, 10 MBTA trains per day currently using the Readville-Yard 2 Layover 
Facility and these trains will continue to be there in the future No Build Alternatives. 


Emissions increases at these sites are essentially negligible when compared to other pollutant emissions in 
the region. 


2.1.3. Conclusions of the Emissions Inventory Analysis 


Based on the results of the emissions inventory analysis for the air quality study area, the very small 
increases in pollutant emissions in the vicinity of the South Station site or the layover facility sites due to 
the SSX project would not lead to exceedances of the Massachusetts or National Ambient Air Quality 
Standards and no adverse air quality impacts are expected to occur with any of the Build Alternatives. 
Based on the emissions inventory analysis, no mitigation measures would be required for any of the Build 
Alternatives. 
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Table 2—Summary of Project-related Locomotive Emissions at the Layover Facility Sites 


Project VOC NOx PMi0 PM25 co SO2 

Alternative (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 
Widett Circle Facility 
2012 Existing Conditions NA? NA NA NA NA NA 
2025 No Build Alternative NA NA NA NA NA NA 
2025 Alternative | 0.03 0.28 0.01 0.01 0.32 0.05 
2025 Alternative 3 0.03 0.28 0.01 0.01 0.32 0.05 
2035 No Build Alternative NA NA NA NA NA NA 
2035 Alternative | 0.03 0.28 0.01 0.01 0.32 0.05 
2035 Alternative 3 0.03 0.28 0.01 0.01 0.32 0.05 
Beacon Park Yard Facility 
2012 Existing Conditions NA NA NA NA NA NA 
2025 No Build Alternative NA NA NA NA NA NA 
2025 Alternative | 0.02 0.20 0.01 0.01 0.23 0.03 
2025 Alternative 3 0.02 0.20 0.01 0.01 0.23 0.03 
2035 No Build Alternative NA NA NA NA NA NA 
2035 Alternative 1 0.02 0.20 0.01 0.01 0.23 0.03 
2035 Alternative 3 0.02 0.20 0.01 0.01 0.23 0.03 
Readville-Yard 2 Facility 
2012 Existing Conditions 0.06 0.78 0.02 0.02 0.23 0.02 
2025 No Build Alternative 0.02 0.14 0.01 0.01 0.16 0.02 
2025 Alternative | 0.02 0.21 0.01 0.01 0.24 0.03 
2025 Alternative 3 0.02 0.21 0.01 0.01 0.24 0.03 
2035 No Build Alternative 0.02 0.14 0.01 0.01 0.16 0.02 
2035 Alternative | 0.02 0.21 0.01 0.01 0.24 0.03 
2035 Alternative 3 0.02 0.21 0.01 0.01 0.24 0.03 


tpy = tons per year 
ano MBTA trains are currently using this facility for layover activities 


2.2. Summary of CO Hot Spots Analyses 


Hot spots are areas where concentrations of one or more air pollutants are expected to be elevated. A CO 
Hot Spot analysis was conducted for the SSX project. For the South Station area, the analysis evaluated 
the four worst case intersections based on level of service analysis, total traffic volume, and geographic 
coverage. For the layover facilities, one worst-case intersection per area was selected for the modeling 
analysis. The CO Hot Spot analyses were prepared in accordance with U.S. EPA procedures. 


2.2.1. Summary of CO Hot Spots Analyses at the South Station Site 


Table 3 presents a summary of the results of the CO Hot Spot analyses in the vicinity of the South Station 
site. All of the modeled 1- and 8-hour CO concentrations at all of the intersections modeled in the 
vicinity of the South Station site for all of the Project alternatives analyzed were well below the 
corresponding 1- and 8-hour CO National and Massachusetts standards of 35 and 9 parts per million 
(ppm), respectively. The decreases in CO concentrations in all future No Build and Build Alternatives 
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compared to the 2012 Existing Conditions are due to the decrease in motor vehicle CO emissions rates 
which more than offset the increase in motor vehicle traffic volumes. 


Table 3—Summary of Estimated Maximum 1- and 8-Hour CO Concentrations at the South Station 
Site by Alternative 
Maximum Maximum 


Project : 1-Hour CO 8-Hour CO 
: Worst Case Intersection ‘ ’ 
Alternative Concentration Concentration 
(ppm) (ppm) 
2012 Existing Conditions Surface Road at Kneeland Street 3.3 2.3 
2025 No Build Alternative Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2025 Alternative | Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2025 Alternative 3 Surface Road at Kneeland Street 2.3 1.6 
2035 No Build Alternative Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2035 Alternative 1 Atlantic Avenue at Seaport Blvd. 2.3) 1.6 
2035 Alternative 3 Surface Road at Kneeland Street 2.3 1.6 


ppm = parts per million 
2.2.2. . Summary of CO Hot Spots Analyses at the Layover Facility Sites 


Table 4 presents a summary of the results of the CO Hot Spot analyses in the vicinity of the layover 
facility sites. All of the modeled 1- and 8-hour CO concentrations at all of the intersections modeled in 
the vicinity of the layover facility sites for all of the project alternatives analyzed were well below the 
corresponding 1- and 8-hour CO National and Massachusetts standards of 35 and 9 ppm, respectively. 
The decreases in CO concentrations in all future No Build and Build Alternatives compared to the 2012 
Existing Conditions are due to the decrease in motor vehicle CO emissions rates which more than offset 
the increase in motor vehicle traffic volumes. 
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Table 4—Summary of Estimated Maximum 1- and 8-Hour CO Concentrations in the Vicinity of the 
Layover Facility Sites by Alternative 


Maximum 1-Hour CO Maximum 8-Hour CO 
Concentration Concentration 


(ppm) (ppm) 


Project 


Alternative 


Widett Circle Layover Facility: 
Intersection of Frontage Road at Widett Circle Access Road 


2012 Existing Conditions Zell 1.4 
2025 No Build Alternative 2.0 1.3 
2025 Alternative 1 2.0 1.3 
2025 Alternative 3 2.0 1.3 
2035 No Build Alternative 2.0 1.3 
2035 Alternative 1 2.0 1.3 


2035 Alternative 3 2.0 1.3 


Beacon Park Yard Facility: 
Intersection of Cambridge Street at Lincoln Street 


2012 Existing Conditions 2.4 1.6 
2025 No Build Alternative 2.3 1.6 
2025 Alternative 1 Des 1.6 
2025 Alternative 3 2.3 1.6 
2035 No Build Alternative 2.3 1.6 
2035 Alternative | 2.3 1.6 
2035 Alternative 3 2.3 1.6 


Readville-Yard 2 Facility: 
Intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square 


2012 Existing Conditions 2.2 ies) 
2025 No Build Alternative 2.1 1.4 
2025 Alternative 1 Dal 1.4 
2025 Alternative 3 2.1 1.4 
2035 No Build Alternative Dal 1.4 
2035 Alternative 1 2:1 1.4 
2035 Alternative 3 Zell 1.4 


ppm = parts per million 
2.2.3. Conclusions of the CO Hot Spot Analysis 


Based on the results of the CO modeling analysis at the selected traffic intersections in the air quality 
study area, increases in project-related motor vehicle traffic volumes would not lead to exceedances of the 
Massachusetts or National Ambient Air Quality Standards (NAAQS) for CO and no adverse air quality 
impacts are expected to occur with any of the Build Alternatives. Based on the CO Hot Spot analysis, no 
mitigation measures would be required for any of the traffic intersections analyzed for any of the Build 
Alternatives. 
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2:3: Summary of Mobile Source Air Toxics Analysis 


Mobile Source Air Toxics (MSATs) are emitted in both gaseous form and particulate form from motor 
vehicles, locomotives, and non-road construction equipment. The MSATs can be present in the fuels, 
formed from incomplete combustion of fossil fuels, or formed as secondary reaction products from the 
combustion emissions in the atmosphere. Following FHWA’s guidelines on air toxics, a qualitative 
assessment of MSATs was performed. The qualitative comparison of MSATs from the various project 
alternatives was developed from the estimates of VOC and PM2>5 emissions, which were used as 
surrogates for indicating trends in MSAT emissions. The amount of MSATs emitted would be 
proportional to a combination of the project-related VOC and PM2s5 emissions from SSX project, 
assuming that other variables such as motor vehicle and locomotive fleet mixes are the same for each 
alternative. 


2.3.1. © Summary of the MSAT Analysis 


Table 5 presents the VOC and PM25s project-related emission in the air quality study area by alternative 
for the SSX Project. The changes is VOC and PM2.s emissions mimic the changes is MSATs. For each 
time period and alternative, small increases between the No Build and Build alternatives are due to 
significant reductions in VOC and PM: emission factors despite growth of traffic and train volumes in 
the area around South Station. 


Table 5—Summary of Estimated VOC and PM2.5 Emissions in the Vicinity of the South Station 
Site by Alternative 


Project Project-related VOC Project-related PM2.5 
Alternative Emissions (tpy) Emissions (tpy) 
2012 Existing Conditions 7.30 1.21 
2025 No Build Alternative 2.76 0.55 
2025 Alternative 1 2.80 0.55 
2025 Alternative 3 2.86 0.56 
2035 No Build Alternative 2.70 0.57 
2035 Alternative 1 Bells) 0.58 
2035 Alternative 3 2.79 0.59 


tpy = tons per year 
2.3.2. Conclusions of the MSAT Analysis 


The combined differences in VOC and PM2s5 emissions from the 2025 Alternative | to the 2025 No Build 
Alternative result in a total increase of MSAT surrogates of just over 2%. The combined differences in 
VOC and PM? emissions from the 2035 Alternative 1 to the 2035 No Build Alternative result in a total 
increase of MSAT surrogates of about 2%. 


The combined differences in VOC and PMs emissions from the 2025 Alternative 3 to the 2025 No Build 
Alternative result in a total increase of MSAT surrogates of about 4%. The combined differences in VOC 
and PM>>5 emissions from the 2035 Alternative 3 to the 2035 No Build Alternative result in a total 
increase of MSAT surrogates of about 4%. 


These results indicate that there would be only a slight increase in MSAT emissions due to the SSX 
project compared to MSAT emissions from the No Build Alternatives. These small increases are unlikely 
to result in adverse health effects. 
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2.4. Additional Studies Requested by MEPA 


In the Secretary’s Certificate on the ENF for the SSX project dated April 19, 2013, MEPA requested 
several additional studies in addition to the emissions inventories, CO Hot Spot analyses, and the MSAT 
analyses. These assessments include diesel particulate matter, ultrafine particulates, as well as locomotive 
technologies that may provide additional air quality benefits to the region. A summary of these 
assessments is provided below and a complete discussion of these assessments is contained in the 
appendices to this report. 


2.4.1. |. Summary of Diesel Particulate Matter Discussion 


An expanded discussion of diesel particulate matter is presented in Attachment O. Diesel particulate 
matter (DPM) is part of a complex mixture that makes up diesel exhaust which is emitted from a broad 
range of diesel engines including on road diesel engines of trucks, buses and cars, and the off-road diesel 
engines that include railroad locomotives. Short-term exposure to high concentrations of DPM can cause 
headache, dizziness, and irritation of the eye, nose and throat. Prolonged DPM exposure can increase the 
risk of cardiovascular, cardiopulmonary and respiratory disease and lung cancer. 


At the present time, sufficient data are not available to accurately achieve a quantitative assessment of 
Diesel Particulate emissions from various project alternatives. Information on DPM emissions for all 
sources (i.e., locomotives, and buses) are not available, however a general qualitative assessment assumes 
that emissions of DPM would follow the emissions trends of PMs, as diesel fueled sources include 
locomotives and intercity buses. 


Using PM2>5 emissions from diesel-fueled sources as a surrogate, Diesel Particulate emissions are 
expected to increase with increased diesel-powered vehicles. For the same calendar year, Alternative | 
would produce more Diesel Particulate emissions than the No Build Alternative, and Alternative 3 would 
produce more Diesel Particulate emissions than either Alternative | or the No Build Alternatives. 


2.4.2. _ Summary of the Discussion of Ultrafine Particles 


An expanded discussion of ultrafine particles is presented in Attachment P. Ultrafine particulates (UFPs) 
refer to particulate matter that is generally less than 100 nanometers in size. Compared with PM25s, the 
ultrafine particles would be 0.1 microns and smaller or roughly 25 times smaller than the regulated PM2s. 
Ultrafine particles can come from natural sources, or be artificially created by humans. Man-made 
sources include combustion of all petroleum products, which include all non-electrical transportation 
sources, home heating, and power generation. 


Compared with bigger particles of the same mass concentration, ultrafine particles have much higher 
numbers and surface areas to carry other toxic agents and penetrate deeper into the lungs. Once inside the 
lungs, the ultrafine particles could penetrate the tissues, and be absorbed into the blood stream. 
Therefore, ultrafines have the capacity to cause respiratory and cardiovascular effects. 


The emissions of UFPs in the vicinity of South Station are similar to highway sources because they both 
include diesel and gasoline-burning transportation sources. The half-life of primary UFPs is short, and a 
sharp drop-off UFPs near a highway has been shown to occur from 2.5 to 4 times the width of the 
highway. Translating these results loosely, a similar drop of UFPs could be expected between 1,100 and 
1,800 feet (or about 0.34 miles) from the center track of South Station. 
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For the same calendar year, Alternative 1 would produce more UFPs than the No Build Alternative, and 
Alternative 3 would produce more UFPs than either Alternative 1 or the No Build Alternatives. However, 
these increases are very small compared to the emissions from other sources in the area. 


2.4.3. Discussion of New Locomotive Technologies 


An expanded discussion of new locomotive technologies is presented in Attachment Q. Control 
technologies for locomotive emissions are presented below with respect to compliance with federal 
standards, alternative power sources, retrofit devices, alternative fuels, and operational strategies. 


All new or re-manufactured locomotive engines will have to comply with more stringent emission limits 
over time. In addition to new locomotives, old locomotives can be fitted with devices to reduce 
emissions.. Retrofit devices are products that may be added to locomotive engines to further reduce 
emissions from engines that have already been certified to meet the mandated limits. Oxidation catalysts 
work better with fuel with low sulfur content. They are intended to lower both PM and HC emissions. 
Effectiveness on ultrafines is still not well defined. 


Emissions from locomotives using South Station could be eliminated if all of the trains and tracks were 
electrified. Full electrification would mean new equipment and new infrastructure. 


Diesel particulates filters (DPF) can reduce baseline PM emissions by as much as 95%. Selective 
catalytic reduction (SCR) systems use a reducing agent (often referred to as a diesel exhaust fluid or DEF) 
to convert NOx in the exhaust to N2 (nitrogen gas). Reduction of NOx with this system can be as high as 
75%.Exhaust gas recirculation (EGR) redirects some of the exhaust gas back into the engine to cool the 
peak combustion temperature, thereby reducing the production of NOx. With proper engine integration, 
EGR systems could potentially reduce NOx between 25 and 40%.Shore (electric plug-in) power exists 
today at South Station and Readville — Yard 2. Shore power is proposed at the expanded South Station 
and at the layover facility sites as part of the SSX project. 


Furthermore, emissions from locomotives using South Station could be eliminated if all of the trains and 
tracks were electrified. Full electrification would mean new equipment and new infrastructure. 


2.5. Summary of Potential Mitigation Measures 


The air quality study demonstrated that emissions of criteria pollutants from the proposed SSX project 
Build Alternatives would not create a new violation of the NAAQS; would not increase in the frequency 
or severity of any existing violations; and would not delay the attainment of any NAAQS. Therefore, no 
mitigation of project-related emissions would be required. 


The air quality analysis evaluated the potential impact of project-related motor vehicles on four worst- 
case Hot Spot (intersection) locations around the South Station site and at one location near each of the 
three layover facility sites. All of the modeled 1- and 8-hour CO concentrations at all of the intersections 
analyzed were well below the 1-hour and 8-hour CO National and Massachusetts standards. Therefore, 
no mitigation of project-related CO emissions at traffic intersections would be required. 


Temporary air quality impacts could result from construction activities associated with the South Station 
Expansion project. Construction-related impacts can include fugitive dust emissions, direct emissions 
from construction equipment, and increased emissions from motor vehicles on local streets due to traffic 
disruption. While temporary, the close proximity of construction activities to nearby businesses, and 
other areas where the general public has reasonable access creates the need for appropriate mitigation 
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measures to be implemented during construction. Section 7.2 describes possible mitigation measures 
which could be employed during construction. 


3. Regulatory Context 


Air pollution is of concern because of its potential detrimental effects on human health. This is evidenced 
by the passage of the Clean Air Act (CAA) of 1970 and subsequent major Amendments (CAAA) in 1977 
and 1990. Of special concern are the respiratory effects of the pollutants, as well as their general toxic 
effects. The air pollutants of concern in this assessment are listed here, along with a description of their 
potential health effects. 


Ozone (O3) is a strong oxidizer and a pulmonary irritant that affects the respiratory mucous membranes, 
other lung tissues, and respiratory functions. Exposure to O3 can impair the ability to perform physical 
exercise; can result in symptoms such as tightness in the chest, coughing, and wheezing; and can 
ultimately result in asthma, bronchitis, and emphysema. Motor vehicles do not emit O3 directly. 
Emissions of volatile organic compounds (VOC) and nitrogen oxides (NOx) react in the presence of 
sunlight to form ozone in the atmosphere. These reactions occur over periods of hours to days during 
atmospheric mixing and transport downwind. Accordingly, O3 and its precursors VOC and NOx are 
regulated at the regional level. Regional emission inventories of VOC and NOx for the existing 
conditions and for all future alternatives are included in the analysis. 


Carbon Monoxide (CO) is a colorless and odorless gas, which is a product of incomplete combustion. 
CO is absorbed by the lungs and reacts with hemoglobin to reduce the oxygen carrying capacity of the 
blood. At low concentrations, CO has been shown to aggravate the symptoms of cardiovascular disease. 
It can cause headaches and nausea, and at sustained high concentration levels, can lead to coma and death. 
CO concentrations tend to be highest in localized areas that are affected by local traffic congestion, since 
motor vehicles have historically been a major source of CO emissions. Therefore, in addition to CO 
emission inventories, a CO Hot Spot assessment is also included in the analysis. 


Particulate Matter (PM and PM: s) is made up of small solid particles and liquid droplets. PMjo refers 
to particulate matter with an aerodynamic diameter of 10 micrometers and smaller, and PM2.s refers to 
particulate matter with an aerodynamic diameter of 2.5 micrometers and smaller. Particles enter the body 
by way of the respiratory system. PM over 10 micrometers in size is captured in the nose and throat and 
is readily expelled from the body. PM smaller than 10 micrometers, and especially smaller than 2.5 
micrometers, can reach the air ducts (bronchi) and the air sacs (alveoli). Particulate matter, especially 
PM2.s5, has been associated with increased incidence of respiratory diseases such as asthma, bronchitis, 
and emphysema; cardiopulmonary disease; and cancer. The majority of PM emissions from mobile 
sources are attributed to diesel vehicle exhaust. In addition to emission inventories of PMio and PM2s, a 
quantitative assessment of PM2.5 Hot Spots, in accordance with the Federal Highway Administration’s 
(FHWA) latest guidance,’ is also included in the analysis. 


Sulfur Dioxide (SO2) is a gas that is formed during the combustion of fuels containing sulfur compounds. 
It can cause irritation and inflammation of tissues with which it comes into contact. Inhalation can cause 
irritation of the mucous membranes causing bronchial damage, and it can exacerbate pre-existing 
respiratory diseases such as asthma, bronchitis, and emphysema. Exposure to SO can cause damage to 
vegetation, corrosion to metallic materials, and soiling of clothing and buildings. 


? U.S. Environmental Protection Agency, Transportation and Regional Programs Division, Office of Transportation and Air Quality. 
Transportation Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas, EPA-420- 
B-10-040. December 2010. 
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Lead (Pb) is no longer considered to be a pollutant of concern for transportation projects. The major 
source of lead emissions to the atmosphere had been from motor vehicles burning gasoline with lead- 
containing additives. However, lead emissions from motor vehicle sources have been nearly eliminated 
as unleaded gasoline has replaced leaded gasoline nationwide. Also, locomotive diesel fuel contains 
almost no lead. Therefore, lead emissions are not assessed in this EIR. 


Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the CAA. Most air 
toxics originate from human-made sources, including on-road mobile sources, non-road mobile sources 
(e.g., airplanes), and stationary sources (e.g., factories or refineries). The MSATs are compounds emitted 
from highway vehicles and non-road mobile equipment. Some toxic compounds are present in fuel and 
are emitted to the air when the fuel evaporates or passes through the engine unburned. Other toxics are 
emitted from the incomplete combustion of fuels or as secondary combustion products. Metal air toxics 
also result from engine wear or from impurities in oil or gasoline. U.S. EPA has assessed the list of 188 
air toxics in their latest rule on the Control of Hazardous Air Pollutants from Mobile Sources and 
identified a group of 93 compounds emitted from mobile sources that are listed in their Integrated Risk 
Information System. There currently are no established ambient air quality standards for MSATs. In 
accordance with the FHWA’s guidance regarding air toxic analysis, a qualitative assessment of MSATs 
is also included in the air quality analysis. 


Diesel particulate matter is part of a complex mixture that makes up diesel exhaust. Diesel exhaust is 
composed of two phases, the gas phase and the particle phase, and both phases can contribute to the 
potential health risk. The gas phase is composed of many of the urban hazardous air pollutants, such as 
acetaldehyde, acrolein, benzene, 1,3-butadiene, formaldehyde and polycyclic aromatic hydrocarbons. 
The particle phase also has many different types of particles that can be classified by size or composition. 
The size of diesel particulates that are of greatest health concern are those that are in the categories of 
fine, and ultrafine particles. The composition of these fine and ultrafine particles may be composed of 
elemental carbon with adsorbed compounds such as organic compounds, sulfate, nitrate, metals and other 
trace elements. Diesel exhaust is emitted from a broad range of diesel engines; the on road diesel engines 
of trucks, buses and cars and the off road diesel engines that include railroad locomotives. Further 
information on project-related diesel particulate matter can be found in Attachment O. 


Ultrafine particulates refer to particulate matter that is generally less than 100 nanometers in size. 
Compared with PM2s, the ultrafine particles would be 0.1 microns and smaller or roughly 25 times 
smaller than the regulated PM25. Ultrafines can come from natural sources, or be artificially created by 
humans. The natural sources include volcanic eruptions, sprays from ocean waves, and smoke from 
wildfires. Man-made sources include combustion of all petroleum products, which include all non- 
electrical transportation sources, home heating, and power generation. Man-made sources also include 
cooking, tobacco smoke, and the use of office machines such as laser printers and copiers. Once inside 
the lungs, the ultrafine particles can penetrate the tissues, and be absorbed into the blood stream. 
Ultrafines have the capacity to cause respiratory and cardiovascular effects. Further information on 
ultrafine particles can be found in Attachment P. 


3.1. Federal 


Under the authority of the Clean Air Act, as amended, U.S. EPA established a set of National Ambient 
Air Quality Standards (NAAQS) for various ‘criteria’ air pollutants. These standards are intended to 
protect the public health and welfare. Primary NAAQS are established at levels intended to protect public 
health, including sensitive population groups, with an adequate margin of safety. Secondary NAAQS are 


3 Federal Highway Administration. Interim Guidance Update on Mobile Source Air Toxic Guidance Analysis in NEPA Documents. September 
30, 2009. 
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set at levels designed to protect the public by accounting for the effects of air pollution on vegetation, soil, 
materials, and other aspects of the general welfare. Currently, there are NAAQS for seven criteria 
pollutants: Ozone (O3), nitrogen dioxide (NO2), CO, PMio, PM2s, SO2, and Pb. States can develop 
ambient standards provided that they are at least as stringent as the federal standards. The NAAQS are 
summarized in Table 6. The Massachusetts ambient air quality standards (MAAQS) are identical to the 
NAAQS. 


The CAAA mandated that U.S. EPA designate geographic regions in which measured ambient 
concentrations of air pollutants have exceeded the NAAQS as nonattainment areas. Areas of the country 
that have measured pollutant concentrations that are less than the NAAQS are designated attainment 
areas. Areas that have attained the standards after a period of nonattainment and that have plans in place 
to reduce emissions are classified as maintenance areas. 


The SSX project is located in Suffolk County, which is part of the Boston-Lawrence-Worcester Eastern 
Massachusetts Nonattainment area. Massachusetts was designated as a Serious Nonattainment Area with 
respect to the 1997 8-hour ozone standard of 0.08 parts per million (ppm). However, all air quality 
monitors now show that Massachusetts meets the 1997 ozone standard statewide. U.S. EPA updated the 
8-hour ozone standard to 0.075 ppm in 2008, and designated Massachusetts as attainment statewide 
except for Dukes County (Martha’s Vineyard) in 2011.* 


Massachusetts, through its State Implementation Plan (SIP), specifies target dates for achieving 
compliance with the NAAQS, and identifies specific emission reduction goals for nonattainment or 
maintenance areas. The SSX project’s emissions are not explicitly included in the modeling emissions 
inventory for the Conformity analysis in a conforming Regional Transportation Plan (RTP) or a 
Transportation Improvement Program (TIP); therefore, preparation of a project level emissions inventory 
is required. 


The Boston area is also designated as a Maintenance Area for carbon monoxide, having achieved 
attainment in 1995 after being designated as a Moderate Nonattainment area. Massachusetts is designated 
as in attainment or unclassifiable for all of the other criteria pollutants, including lead, nitrogen dioxide, 
particulate matter (including PMio and PMs), and sulfur dioxide. 


Federally funded or approved projects, except those covered under the transportation conformity rule 
(U.S. EPA Transportation Conformity Rule (40 CFR 51 Subpart T)), located in nonattainment areas must 
comply with the U.S. EPA General Conformity Rule (40 CFR 51 Subpart W). FRA activities are not 
covered under transportation conformity; General Conformity regulations apply. Therefore, a regional 
analysis of project-related direct and indirect emissions is required for purposes of demonstrating 
compliance with the General Conformity Rules. The General Conformity Determination will be provided 
in the Environmental Assessment, to be prepared by MassDOT pursuant to the National Environmental 
Policy Act (NEPA). 


3.2. State 


Massachusetts General Laws Chapter 61 through 63, together with the regulations contained in the Code 
of Massachusetts Regulations at 301 C.M.R. 11.01 through 11.17, is known as the Massachusetts 
Environmental Policy Act (MEPA). The air quality regulations are located at 3012 CMR 11.03 (8). 
MEPA, which is administered by the Executive Office of Energy and Environmental Affairs, mandates 
that whenever a state agency is involved in a project, and the action by the state agency is likely to cause 


4 While the monitored pollutant concentrations are in compliance with the Massachusetts and National Ambient Air Quality Standards the 
process for redesignation for attainment is not yet complete. 
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significant environmental impacts, the agency’s proposed actions are subject to public review and 
comment. The agency is required to consider ways to minimize or mitigate those environmental impacts, 
including consideration of alternatives to the proposed action. 


Massachusetts, through its State Implementation Plan (SIP), specifies target dates for achieving 
compliance with the NAAQS, and identifies specific emission reduction goals for nonattainment or 
maintenance areas. 


3.3. Local 


There are no local ordinances that address air quality effects associated with transportation projects such 
as the SSX project. There are also no local regulations that pertain to emissions of CAA criteria 
pollutants. 


Table 6—National and Massachusetts Ambient Air Quality Standards for Criteria Pollutants 


Pollutant ee SyEIBEINS Thresholds Form of the Standard 
Type Period 
Carbon Primary 1-hour 40 mg/m? (35 ppm)* | Not to be exceeded more than once 
Monoxide (CO) per year 
Carbon Primary 8-hour 10 mg/m? (9 ppm) Not to be exceeded more than once 
Monoxide (CO) per year 


Lead (Pb) Primary and | Rolling 3-month 0.15 g/m? Not to be exceeded 
Secondary 

Nitrogen Primary 1-hour 100 ppb (188 pg/m?) 98th percentile, averaged over 3 

Dioxide (NO2) years 

Nitrogen Primary and Annual 53 ppb (100 g/m? ) Annual arithmetic mean 

Dioxide (NO?) Secondary 

Ozone (O3) Primary and 8-hour 0.075 ppm Annual fourth-highest daily 
Secondary maximum 8-hr concentration, 

averaged over 3 years 

PMio Primary and 24-hour 150 g/m? Not to be exceeded more than once 

Secondary per year on average over 3 years 


PM) Primary Annual Annual arithmetic mean, averaged 
over 3 years 


Annual arithmetic mean, averaged 
over 3 years 


PM) Primary and 24-hour 35 wg/m? 98th percentile, averaged over 3 
Secondary years 


Sulfur Dioxide Primary 1-hour 75 ppb? 99th percentile of 1-hour daily 
(SOz) maximum concentrations, 
averaged over 3 years 


PM25 Secondary Annual 


Sulfur Dioxide Secondary 3-hour 0.5 ppm Not to be exceeded more than once 
(SO2) per year 

Source: U.S. EPA, National Primary and Secondary Ambient Air Quality Standards (40 CFR 50) 

a The units of pollutant concentrations are in milligrams per cubic meter (mg/m°), micrograms per cubic meter (ug/m*), parts per million by 


volume (ppm), or parts per billion by volume (ppb). 
b Final rule signed June 2010. The 1971 annual and 24-hour SO2 standards were revoked in the same rulemaking. 
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4. Methodology 


This section presents the methodologies that were used for the air quality analysis. 


4.1. Area of Potential Impacts 


For the air quality assessment, the areas of potential impacts will have both area-wide and local 
components. The area-wide component uses the same transportation study area as the transportation 
analysis. The local component focuses on an area around South Station where impacts of idling trains 
and trains entering and leaving the Station could be felt (this is the air quality study area). The local 
component includes traffic intersections that would affected by traffic associated with the project. 


4.2. Emissions Inventories for Criteria Pollutants 


An emission inventory is a listing, by source, of the amount of air pollutants discharged into the 
atmosphere for a given time period (typically one year). Emissions inventories were prepared for volatile 
organic compounds (VOC), oxides of nitrogen (NOx), carbon monoxide (CO), particulate matter 
(PM io/PMz2s5), and sulfur dioxide (SO2) for the air quality study area. The emissions inventories included 
emissions from the diesel locomotives, and motor vehicles and intercity buses on roadways in the air 
quality study area. The motor vehicle and bus emission factors were calculated using the most recently 
approved version of U.S. EPA’s MOVES program (currently Version 2010b). Annual emissions 
inventories in units of tons per year (tpy) were prepared for each pollutant in accordance with the SSX Air 
Quality Analysis Protocol’ (provided in Attachment M) approved by Massachusetts Department of 
Environmental Protection (MassDEP) on June 4, 2014° (provided in Attachment N). Emissions were 
compared in terms of trends over time, and emissions from each of the Build Alternatives were compared 
with the No-Build emissions. Annual emissions inventories were prepared for the South Station site area 
and the layover facility sites for the existing conditions (2012); the No Build Alternative in the 
approximate opening year of 2025 and in the horizon year of 2035; and Alternative 1 in 2025 and 2035, 
and Alternative 3 in 2025 and 2035. 


4.3. CO Hot Spots 


The Boston area is designated as a maintenance area for carbon monoxide, having achieved attainment in 
1995 after being designated as a moderate nonattainment area. Therefore, a CO Hot Spot (or intersection) 
analysis is required. Hot spots are areas where concentrations of one or more air pollutants are expected 
to be elevated. For the South Station area, the analysis evaluated the four worst case intersections based 
on level of service analysis, total traffic volume, and geographic coverage. For the layover facilities, one 
worst-case intersection per area was selected for the modeling analysis. The CO Hot Spot analyses were 
prepared in accordance with SSX Air Quality Analysis Protocol approved by Massachusetts Department 
of Environmental Protection (MassDEP) on June 4, 2014. U.S. EPA’s CAL3QHC’ was used as a 
screening tool to estimate worst-case one-hour CO concentrations. Idle CO emission factors for the 
dispersion modeling analysis were developed using U.S. EPA’s recommended procedure®. Eight-hour 
concentrations were estimated by applying a persistence factor to the one-hour results. Background CO 
concentrations were chosen based on consultation with MassDEP. 


> Massachusetts Department of Transportation. SSX Project Air Quality Analysis Protocol, May 16, 2014. 

° Grafe, Jerome. Massachusetts Department of Environmental Protection, SSX Project AQ Analysis, Personal communication, KM Chng 
Environmental Inc., June 4, 2014. 

7 U.S. Environmental Protection Agency. User's Guide to CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant 
Concentrations Near Roadway Intersections. Report number EPA-454/R-92-006. Research Triangle Park, NC. 1992. Revised June 1993. 

8 U.S. Environmental Protection Agency, Office of Transportation and Air Quality. Technical Guidance on the Use of MOBILE6.2 for Emission 
Inventory Preparation, Section 4.4.4, Transportation and Regional Programs Division. EPA420-R-04-013. August 2004. 
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4.4. Mobile Source Air Toxics (MSATs) 


Following FHWA’s guidelines on air toxics, a qualitative assessment of Mobile Source Air Toxics 
(MSATs) was performed. The qualitative comparison of MSATs from the various project alternatives 
was developed from the estimates of VOC and PM). emissions, which were used as surrogates for 
indicating trends in MSAT emissions. The amount of MSATs emitted would be proportional to a 
combination of the project-related VOC and PM». emissions from SSX project, assuming that other 
variables such as motor vehicle and locomotive fleet mixes are the same for each alternative. The trends 
of MSAT emissions for both the No Build and Build Alternatives are described. 


4.5. Construction Impacts 


Construction activities can produce temporary air quality impacts. Air quality impacts during 
construction were assessed qualitatively, focusing on mitigation measures to alleviate any potential 
adverse impacts due to engine exhaust or fugitive dust. 


4.6. PM25 Hot Spot Analysis 


A quantitative PM2>5 hot spot analysis was conducted following U.S. EPA’s December 2010 guidelines. 
The analysis focused only on the emissions from the diesel trains and the motor vehicles in the air quality 
study area. The PM2.5 Hot Spot analysis was prepared in accordance with the SSX Air Quality Analysis 
Protocol approved by Massachusetts Department of Environmental Protection (MassDEP) on June 4, 
2014. The U.S. EPA’s MOVES emission factors prepared previously for the emissions inventory 
analysis and background PM2 5s levels (from MassDEP) were used to estimate PM2.5 impacts. The results 
were compared with the annual and 24-hour PM2.s standards. The detailed PM2.s Hot Spot analysis can be 
found in Attachment R. 


4.7. NO2 Modeling Analysis 


Massachusetts is in attainment of the annual and one-hour NO>2 standards. To complete the localized 
impact assessment, a screening analysis of NO2 concentrations using dispersion modeling was conducted. 
The NO» analysis was prepared in accordance with the guidance described in the SSX Air Quality 
Analysis Protocol approved by Massachusetts Department of Environmental Protection (MassDEP) on 
June 4, 2014. The results were compared with the annual and one-hour standards. The detailed NO» 
modeling analysis can be found in Attachment S. 


5. Existing Conditions 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville-Yard 2. Figure 1 shows the locations 
of the four SSX project sites. 


As stated previously, air pollution is of concern because of its potential detrimental effects on human 
health. However, due to the inherent nature of air pollution, it cannot be limited to a relatively small site 
location such as the South Station property or the individual layover facility sites. This section of this 
report assesses the existing air quality conditions in the air quality study area for use in comparing air 
quality trends and predicted air quality impacts of the project. The assessment of the existing air quality 
was based on review of measured data for existing and historical air quality conditions in the study area. 
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cme South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, the Fort Point Channel, 
and the South Boston Waterfront. The site includes the following: South Station Rail/Transit Terminal 
and South Station Bus Terminal, the USPS General Mail Facility/South Postal Annex, including a portion 
of Dorchester Avenue fronting the site and running parallel to the Fort Point Channel. The site extends 
along a portion of the NEC Main Line to the west, extending past Cove Interlocking, and along a portion 
of the MBTA’s Fairmount Line/Old Colony Railroad to the south, extending just past Broad Interlocking. 
The site also includes a small park, Harborwalk area, and a portion of the Fort Point Channel located at 
the southern end of the site. 


The South Station Rail/Transit Station Terminal area currently consists of 13 tracks, eight platforms and a 
system of track work (also referred to as interlockings) that allow Amtrak and the MBTA trains to serve 
the station from the NEC and Framingham/Worcester Line from the north/west and the MBTA’s 
Fairmount Line and Old Colony Railroad from the south/east. A future existing condition at the South 
Station site includes the South Station Air Rights (SSAR) project, consisting of approximate 1.8 million 
square foot mixed-use development to be located directly above the railroad tracks at the South Station 
headhouse.? 


5.2. Layover Facility Sites 
5.2.1. Widett Circle 


Widett Circle totals approximately 29.4 acres and is comprised of two parcels located in the South Boston 
neighborhood of Boston: Cold Storage and Widett Circle. The industrial-zoned parcel is located on the 
MBTA Fairmount Line, approximately one track-mile from South Station. It is situated within Amtrak’s 
wet/dry loop tracks just north of the New Boston Food Market, and adjacent to the MBTA’s Fairmount 
Line and MBTA’s South Side Service and Inspection facility. There are currently no MBTA trainsets'° 
using Widett Circle as a layover facility. 


5.2.2. Beacon Park Yard 


Beacon Park Yard is located along Cambridge Street in the Allston neighborhood of Boston. The site is 
located on the MBTA Framingham/Worcester Line approximately 3.8 track-miles from South Station. 
The approximately 30-acre site has served for many years as a major freight rail yard and intermodal 
terminal in Boston for CSX Transportation, Inc., which recently relocated to central Massachusetts. 
There are currently no MBTA trainsets using the Beacon Park Yard as a layover facility. 


5.2.3. Readville-Yard 2 


The MBTA’s Readville-Yard 2 is located in the Readville section of Hyde Park in Boston in the northeast 
quadrant of the intersection of the NEC and the MBTA Fairmount Line, approximately 8.8 track-miles 
south of South Station. Readville-Yard 2 is a maintenance repair facility and the largest layover yard 
used by the MBTA for its south side service. The layover yard has a total of 12 tracks. The MBTA 
currently uses Readville-Yard 2 for mid-day layover storage of up to 10 trainsets of variable lengths 


° The South Station Air Rights Project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 
'0 A trainset describes the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 
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Figure 1—Location of the Four SSX Project Sites 
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5.3. Existing Regional Air Quality 
5.3.1. Monitored Air Quality Levels 


This section summarizes measured ambient air quality data for the region including the study area. The 
MassDEP maintains a statewide network of monitoring stations that continuously measure pollutant 
concentrations in the ambient air. These stations provide data to assess compliance with the NAAQS and 
the MAAQS and to evaluate the effectiveness of pollution control strategies. Table 7 presents the 
maximum ambient concentrations for the U.S. EPA’s criteria pollutants measured at representative 
monitoring stations nearest to the project corridor for the most recently available full year of data (2012). 
Except for two exceedances of the 8-hour ozone standard (at the Long Island and Harrison Ave. sites) and 
two exceedances of the Annual NO>2 standard (at the Kenmore Sq. and Harrison Ave. sites), there were no 
exceedances in the air quality study area of any of the other NAAQS or MAAQS in 2012. 


5.3.2. | Regional Emissions Inventories 


Emission inventories estimate the quantities (in mass units) of pollutants emitted over a given time 
period, and provide information about contributions from various sources. Emissions are estimated by 
multiplying emission factors by source activity levels. An emission factor represents the emissions from 
a single source for a unit of time or distance (e.g., grams of CO per vehicle mile traveled). The source 
activity is the number of vehicle-miles-traveled (VMT) by roadway segment in a given time period, such 
as one day. 


The air quality impact analysis estimated emission inventories of volatile organic compounds (VOC), 
oxides of nitrogen (NOx), particulate matter of 10 microns and smaller (PMio), particulate matter of 2.5 
microns and smaller (PM25), CO, and sulfur dioxide (SOz) to quantify the amount of project-related 
pollutants emitted to the atmosphere in the air quality study area. 


The emission inventories were estimated for railroad trains (locomotives) entering and leaving South 
Station; project-related motor vehicles in the air quality study area; and intercity buses entering and 
leaving the South Station Bus Terminal. Emissions for all pollutants except for CO were calculated for a 
24-hour period using average summer temperatures and activity levels, to reflect conditions during the 
ozone season, as required by U.S. EPA. CO emissions were calculated for winter conditions reflecting 
the higher CO emission rates that occur during cold operating temperatures. 


The emission factors that were used to estimate the emissions from locomotives came from the U.S. 
EPA’s locomotive emissions limits. Idling locomotive emissions were calculated by multiplying the 
number of trains entering and leaving the station by the locomotive emission factors for idling and then 
by the amount of time the trains were idling when entering or leaving the station. Moving locomotive 
emissions were calculated by multiplying the number of trains entering and leaving the station by the 
locomotive emission factors for moving trains and then by amount of time the trains took to enter or leave 
the station. 


For roadway vehicles and buses, emissions factors were calculated using the most recent approved 
version of the U.S. EPA MOVES Program (currently MOVES2010b). Annual emissions inventories 
were prepared for each pollutant. Emissions were calculated by multiplying the average daily traffic 
(ADT) volume on each link by the roadway link length to calculate VMT (see Appendix 9 — Traffic 
Technical Report). The VMT were then multiplied by the MOVES free-flow speed dependent emission 
factor for the average vehicle speed for that roadway link. The emissions for each link were summed to 
yield the average 24-hour emission inventories. Annual emissions in tons per year (tpy) were calculated 
by multiplying the average daily emissions by 365. 
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Table 7—Measured Regional Ambient Air Quality for 2012 
Averaging 


Monitored 


Pollutant Monitor Location Period Value Standard 
Ozone Long Island’ Boston 1 Hour 0.103 ppm 0.12 ppm 
Ozone Harrison Ave.? Boston 1 Hour 0.106 ppm 0.12 ppm 
Ozone Long Island Boston 8 Hours 0.085 ppm 0.075 ppm 
Ozone Harrison Ave. Boston 8 Hours 0.080 ppm 0.075 ppm 
Particulate Matter (PM 2.5) Kenmore Sq.° Boston 24 Hours 23.0 pg/m?3 35 pg/m?3 
Particulate Matter (PM 2.5) One City Sq.‘ Boston 24 Hours 24.7 g/m? 35 pg/m? 
Particulate Matter (PM 2.5) Harrison Ave. Boston 24 Hours 23.2 g/m? 35 pg/m?3 
Particulate Matter (PM 2.5) 174 North St.° Boston 24 Hours 27.9 g/m? 35 pe/m? 
Particulate Matter (PM 2.5) Kenmore Sq. Boston Annual 9.0 g/m? 15.0 pg/m? 
Particulate Matter (PM 2.5) One City Sq. Boston Annual 8.8 g/m? 15.0 pg/m? 
Particulate Matter (PM 2.5) Harrison Ave. Boston Annual 8.3 g/m? 15.0 pg/m? 
Particulate Matter (PM 2.5) 174 North St. Boston Annual 9.5 ug/m? | 15.0 pg/m? 
Particulate Matter (PM10) Kenmore Sq. Boston 24 Hours 37 pg/m3 150 wg/m? 
Particulate Matter (PM10) One City Sq. Boston 24 Hours 41 ug/m? 150 pg/m?3 
Particulate Matter (PM10) Harrison Ave. Boston 24 Hours 25 wg/m?3 150 pg/m?> 
Carbon Monoxide Kenmore Sq. Boston 1 Hour 1.4 ppm 35.0 ppm 
Carbon Monoxide Harrison Ave. Boston 1 Hour 2.2 ppm 35.0 ppm 
Carbon Monoxide Kenmore Sq. Boston 8 Hours 1.1 ppm 9.0 ppm 
Carbon Monoxide Harrison Ave. Boston 8 Hours 1.9 ppm 9.0 ppm 
Nitrogen Dioxide Kenmore Sq. Boston Annual 61 ppb 53 ppb 
Nitrogen Dioxide Long Island Boston Annual 41 ppb 53 ppb 
Nitrogen Dioxide Harrison Ave. Boston Annual 67 ppb 53 ppb 
Nitrogen Dioxide Kenmore Sq. Boston 1 Hour 61 ppb 100 ppb 
Nitrogen Dioxide Long Island Boston 1 Hour 41 ppb 100 ppb 
Nitrogen Dioxide Harrison Ave. Boston 1 Hour 67 ppb 100 ppb 
Sulfur Dioxide Kenmore Sq. Boston 1 Hour 16 ppb 75 ppb 
Sulfur Dioxide Harrison Ave. Boston 1 Hour 21 ppb 75 ppb 
Sulfur Dioxide Kenmore Sq. Boston 24 Hour 12 ppb 140 ppb 
Sulfur Dioxide Harrison Ave. Boston 24 Hour 12 ppb 140 ppb 


Units of measure are parts per million (ppm) or parts per billion (ppb) by volume, and micrograms per cubic meter of air (ug/m3). 
Values in BOLD exceed the applicable standard level, but do not constitute a violation. 
Source: U.S. EPA, Airdata website (http://www.epa.gov/airdata), Monitor Values Report accessed February 25, 2013. 
a The Long Island Monitoring Station (ID No. 25-025-0041) is located on Long Island in Boston Harbor. 
b The Harrison Ave. Monitoring Station (ID No. 25-025-0042) is located on Harrison Ave. in downtown Boston. 
c The Kenmore Sq. Monitoring Station (ID No. 25-025-0002) is located at Kenmore Sq. in Boston. 

d The One City Sq. Monitoring Station (ID No. 25-025-0027) is located at One City Sq. in Boston. 

e The 174 North St. Monitoring Station (ID No. 25-025-0043) is located at 174 North St. in Boston. 
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5.3.3. Emissions Inventories at the South Station Site 


Total annual VOC, NOx, PMi0, PM2.s, CO, and SO emissions from the locomotives entering and leaving 
South Station, and motor vehicles and buses on the roadway network included in the study area were 
estimated for the 2012 Existing Conditions. As shown in Table 8 these results are 7.30 tpy for VOC, 
26.96 tpy for NOx, 1.88 tpy for PMio, 1.19 tpy for PM25, 84.38 tpy for CO, and 0.47 tpy for SOz. These 
results are presented for the purpose of comparing them to the emissions from the project alternatives in 
the opening and horizon years. 


Table 8—Measured Regional Ambient Air Quality for 2012 


Pollutant Monitor Location | Averaging Period Monitored Value Standard 
Ozone Long Island? Boston 1 Hour 0.103 ppm 0.12 ppm 
Ozone Harrison Ave.? Boston 1 Hour 0.106 ppm 0.12 ppm 
Ozone Long Island Boston 8 Hours 0.085 ppm 0.075 ppm 
Ozone Harrison Ave. Boston 8 Hours 0.080 ppm 0.075 ppm 
Particulate Matter (PM 2.5) Kenmore Sq.° Boston 24 Hours 23.0 pg/m3 35 g/m? 
Particulate Matter (PM 2.5) One City Sq.‘ Boston 24 Hours 24.7 wg/m?3 35 g/m? 
Particulate Matter (PM 2.5) | Harrison Ave. Boston 24 Hours 23.2 wg/m? 35 pg/m? 
Particulate Matter (PM 2.5) 174 North St.° Boston 24 Hours 27.9 pe/m? 35 pg/m? 
Particulate Matter (PM 2.5) Kenmore Sq. Boston Annual 9.0 ug/m? | 15.0 wg/m? 
Particulate Matter (PM 2.5) One City Sq. Boston Annual 8.8 ug/m? | 15.0 wg/m? 
Particulate Matter (PM 2.5) | Harrison Ave. Boston Annual 8.3 ug/m? | 15.0 ug/m? 
Particulate Matter (PM 2.5) 174 North St. Boston Annual 9.5 ug/m? | 15.0 pg/m? 
Particulate Matter (PM10) Kenmore Sq. Boston 24 Hours 37 pg/m? 150 wg/m? 
Particulate Matter (PM10) One City Sq. Boston 24 Hours 41 pg/m? 150 g/m? 
Particulate Matter (PM10) Harrison Ave. Boston 24 Hours 25 ug/m? 150 wg/m? 
Carbon Monoxide Kenmore Sq. Boston 1 Hour 1.4 ppm 35.0 ppm 
Carbon Monoxide Harrison Ave. Boston 1 Hour 2.2 ppm 35.0 ppm 
Carbon Monoxide Kenmore Sq. Boston 8 Hours 1.1 ppm 9.0 ppm 
Carbon Monoxide Harrison Ave. Boston 8 Hours 1.9 ppm 9.0 ppm 
Nitrogen Dioxide Kenmore Sq. Boston Annual 61 ppb 53 ppb 
Nitrogen Dioxide Long Island Boston Annual 41 ppb 53 ppb 
Nitrogen Dioxide Harrison Ave. Boston Annual 67 ppb 53 ppb 
Nitrogen Dioxide Kenmore Sq. Boston 1 Hour 61 ppb 100 ppb 
Nitrogen Dioxide Long Island Boston 1 Hour 41 ppb 100 ppb 
Nitrogen Dioxide Harrison Ave. Boston 1 Hour 67 ppb 100 ppb 
Sulfur Dioxide Kenmore Sq. Boston 1 Hour 16 ppb 75 ppb 
Sulfur Dioxide Harrison Ave. Boston 1 Hour 21 ppb 75 ppb 
Sulfur Dioxide Kenmore Sq. Boston 24 Hour 12 ppb 140 ppb 
Sulfur Dioxide Harrison Ave. Boston 24 Hour 12 ppb 140 ppb 


Units of measure are parts per million (ppm) or parts per billion (ppb) by volume, and micrograms per cubic meter of air (ug/m3). 


Values in BOLD exceed the applicable standard level, but do not constitute a violation. 
Source: U.S. EPA, Airdata website (http://www.epa.gov/airdata), Monitor Values Report accessed February 25, 2013. 


a The Long Island Monitoring Station (ID No. 25-025-0041) is located on Long Island in Boston Harbor. 

b The Harrison Ave. Monitoring Station (ID No. 25-025-0042) is located on Harrison Ave. in downtown Boston. 
c The Kenmore Sq. Monitoring Station (ID No. 25-025-0002) is located at Kenmore Sq. in Boston. 

d The One City Sq. Monitoring Station (ID No. 25-025-0027) is located at One City Sq. in Boston. 

e The 174 North St. Monitoring Station (ID No. 25-025-0043) is located at 174 North St. in Boston. 
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Table 9—Project-related Pollutant Emissions for the 2012 Existing Conditions in the Vicinity of the 
South Station Site 


Emission VOC NOx PMio0 PM2s5 (oe) SO2 

Source Gy) (tpy) Gy) (tpy) (tpy) (tpy) 
Locomotives 0.67 8.47 0.25 0.24 2.55 0.14 
Motor Vehicles 377 14.90 1.30 0.67 80.82 0.31 
Buses 2.86 3.59 0.33 0.28 1.01 0.02 
Total All Sources 7.30 26.96 1.88 1.19 84.38 0.47 


tpy = tons per year 


5.3.4. _ CO Hot Spot Analysis at the South Station Site 


A CO Hot Spot analysis was conducted for the 2012 existing conditions using U.S. EPA’s MOVES 
emission factors and U.S. EPA’s CAL3QHC dispersion model. A summary of the modeled maximum 1- 
hour and 8-hour CO concentrations at each of the street intersections selected for analysis for the 2012 
Existing Conditions is presented in Table 9. The 1-hour CO concentrations include a background level of 
1.8 parts per million (ppm). In order to estimate the 8-hour concentrations, the modeled 1-hour results 
(without the background) were multiplied by a persistence factor of 0.7, and a background of 1.2 ppm 
(also assumed to remain constant with time) was added. 


The maximum modeled 1-hour CO concentration at any of the four intersections analyzed for the 2012 
Existing Conditions was estimated to be 3.3 ppm and included a background concentration of 1.8 ppm. 
This maximum 1|-hour CO concentration occurred at the intersection of Surface Road at Kneeland Street 
and occurred at a receptor located along the southbound approach of Surface Road about 25 meters from 
the intersection with Kneeland Street. All of the modeled 1-hour CO concentrations at all of the 
intersections modeled for the 2012 Existing Conditions were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 


Table 10—Estimated Maximum 1- and 8-Hour Carbon Monoxide Concentrations for the 2012 
Existing Conditions in the Vicinity of the South Station Site 


Maximum Maximum 
Intersection Name 1-hour? 8-hour? 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.4 1.6 
Atlantic Avenue at Summer Street Des) ley 
Surface Road at Kneeland Street 3.3 2.3 
Dorchester Avenue at West Broadway / Traveler Street 2.6 1.8 


a Values include a background 1-hour CO concentration of 1.8 ppm 

b Values include a background 8-hou CO concentration of 1.2 ppm 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


The maximum modeled 8-hour CO concentration at any of the four intersections analyzed for the 2012 
Existing Conditions was estimated to be 2.3 ppm and included a background concentration of 1.2 ppm. 
This maximum 8-hour CO concentration also occurred at the intersection of Surface Road at Kneeland 
Street and at the same receptor location as the 1-hour concentration. All of the modeled 8-hour CO 
concentrations at all of the intersections modeled for the 2012 Existing Conditions were also well below 
the corresponding 8-hour CO National and Massachusetts standard of 9 ppm. 
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5.3.5. | Emissions Inventories at the Widett Circle Layover Site 


At the Widett Circle Layover site, there are no MBTA-related (rail or motor vehicle) pollutant emissions 
in the 2012 Existing Conditions, as there are currently no MBTA trainsets using the layover facility. 


5.3.6. _ CO Hot Spot Concentrations at the Widett Circle Layover Site 


The intersection of Frontage Road at Widett Circle Access Road is the only signalized intersection in the 
immediate vicinity of the Widett Circle Layover Facility site that could require an air quality analysis. As 
shown in Table 10, the maximum modeled 1-hour CO concentration at the intersection of Frontage Road 
at Widett Circle Access Road for the 2012 Existing Conditions was estimated to be 2.1 ppm and included 
a background concentration of 1.8 ppm. This maximum 1|-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of Frontage 
Road at Widett Circle Access Road modeled for the 2012 Existing Conditions were well below the 1-hour 
CO National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for the 2012 Existing Conditions was estimated to be 1.4 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for the 2012 Existing Conditions were well 
below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 11—Estimated Maximum 1- and 8-Hour CO Concentrations at the Widett Circle Site for the 
2012 Existing Conditions 

Maximum Maximum 
Intersection Name 1-hour? 8-hour? 


(ppm) (ppm) 
Frontage Road at Widett Circle Access Road 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


5.3.7. Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there are no MBTA-related (rail or motor vehicle) pollutant 
emissions in the 2012 Existing Conditions, as there are currently no MBTA trainsets using the layover 
facility. 


5.3.8. _ CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 11, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for the 2012 Existing Conditions was estimated to be 2.4 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the westbound approach of Cambridge Street about 25 meters from the intersection with 
Lincoln Street. All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for the 2012 Existing Conditions were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 
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The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for the 2012 Existing Conditions was estimated to be 1.6 ppm and included a background concentration 
of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1- 
hour concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street 
at Lincoln Street modeled for the 2012 Existing Conditions were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 12—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
the 2012 Existing Conditions 
Maximum Maximum 


Intersection Name 1-hour? 8-hour? 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.4 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


5.3.9. | Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there are negligible MBTA -related pollutant emissions from 
motor vehicles in the 2012 Existing Conditions because a small number of motor vehicles access the site 
each day. There are, however, emissions of criteria pollutants due to the up to 10 MBTA trainsets 
currently using the layover facility. WOC, NOx, PMio, PMzs, CO, and SO» emissions from the 
locomotives entering and leaving the layover facility were estimated for the 2012 Existing Conditions. 
As shown in Table 12 project-related pollutant emissions from the locomotives using the Readville-Yard 
2 Layover Facility for the 2012 Existing Conditions are estimated to be 0.06 tpy for VOC, 0.78 tpy for 
NOx, 0.02 tpy for PMio, 0.02 tpy for PM2.s, 0.23 tpy for CO, and 0.02 tpy for SO. 


Table 13—Project-related Locomotive Emissions for the 2012 Existing Conditions at the Readville- 
Yard 2 Site 
Emission VOC NOx PM PM2s CO SO2 


Source (tpy) (tpy) NY) (tpy) NY) (tpy) 
Locomotives 0.06 0.78 0.02 0.02 0.23 0.02 


tpy = tons per year 
5.3.10. CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 13, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for the 2012 
Existing Conditions was estimated to be 2.2 ppm and included a background concentration of 1.8 ppm. 
This maximum 1|-hour CO concentration occurred at a receptor located along the northwest approach of 
Neponset Valley Parkway about 3 meters from the intersection with Hyde Park Avenue/Wolcott Court. 
All of the modeled 1-hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square modeled for the 2012 Existing Conditions were well below the 1-hour 
CO National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for the 2012 Existing Conditions was estimated to be 1.5 ppm 
and included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 23 


Air Quality Technical Report 


at the same receptor location as did the l-hour concentration. All of the modeled 8-hour CO 
concentrations at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 
Square modeled for the 2012 Existing Conditions were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 14—Estimated Maximum 1- and 8-Hour CO Concentrations at the Readville-Yard 2 Site for 
the 2012 Existing Conditions 


Maximum Maximum 
Intersection Name 1-hour* 8-hour? 
(ppm) cy) 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


5.3.11. Mobile Source Air Toxics Analysis 


Mobile Source Air Toxics (MSATs) are emitted in both gaseous form and particulate form from motor 
vehicles, locomotives, and non-road construction equipment. The MSATs can be present in the fuels, 
formed from incomplete combustion of fossil fuels, or formed as secondary reaction products from the 
combustion emissions in the atmosphere. A qualitative comparison of MSATs from the various project 
alternatives was developed from the estimates of VOC and PM2>5 emissions, which were used as 
surrogates for indicating trends in MSAT emissions. The amount of MSATs emitted would be 
proportional to a combination of the project-related VOC and PM25 emissions from the SSX project, 
assuming that other variables such as motor vehicle and locomotive fleet mixes are the same for each 
alternative. 


MSATs are a subset of the 188 air toxics defined by the CAA. Most air toxics originate from human- 
made sources, including on-road mobile sources, non-road mobile sources (e.g., airplanes), and stationary 
sources (e.g., factories or refineries). The MSATs are compounds emitted from highway vehicles and 
non-road mobile equipment. Some toxic compounds are present in fuel and are emitted to the air when 
the fuel evaporates or passes through the engine unburned. Other toxics are emitted from the incomplete 
combustion of fuels or as secondary combustion products. Metal air toxics also result from engine wear 
or from impurities in oil or gasoline. The U.S. EPA has assessed the list of 188 air toxics in its latest rule 
on the Control of Hazardous Air Pollutants from Mobile Sources and identified a group of 93 compounds 
emitted from mobile sources that are listed in its Integrated Risk Information System. There currently are 
no established ambient air quality standards for MSATs. In accordance with the FHWA’s guidance 
regarding air toxic analysis (FHWA 2009), a qualitative assessment of MSATs is also included in the air 
quality analysis. 


Of the many MSATSs that are regulated by the U.S. EPA, six are judged to be significant for transportation 
sources partly because of their suspected carcinogenicity and their relative abundance in vehicle exhaust. 
According to U.S. EPA’s Control of Emissions of Hazardous Air Pollutants from Mobile Sources Final 
Rule (USEPA 2007), these six priority MSATs include benzene, acrolein, formaldehyde, 1,3-butadiene, 
acetaldehyde, and diesel particulate matter. 
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6. Project Impacts 


The air quality analysis of the SSX project evaluated the existing and future air quality impacts in the air 
quality study area. The air quality analysis consisted of several components: an area-wide impact 
assessment which consisted of calculating area-wide project-related pollutant emission inventories, a CO 
Hot Spot analysis, a PM2s Hot Spot analysis, an analysis of Mobile Source Air Toxics (MSATs), an 
assessment of NOz concentrations, and an assessment of construction impacts. The analyses were 
performed in accordance with guidance issued by the U. S. EPA and the MassDEP. 


Detailed air quality evaluations were conducted for the No Build Alternative, Alternative 1, and 
Alternative 3. Air quality impacts for Alternative 2 would only be evaluated if violations were predicted 
for the worse case, larger development of Alternative 3. Violations are not anticipated, so Alternative 2 
was not analyzed. The future alternatives were evaluated for the project’s approximate opening year of 
2025 and the project horizon year of 2035. 


Because the potential air quality impacts of the proposed SSX project are not limited to the property 
boundaries of the South Station site and the sites of the individual layover facilities, the air quality 
assessments described here are applicable to the entire area encompassing all of these sites. A summary of 
these impacts is presented in Section 6.6. 


6.1. Introduction 


MassDOT conducted multiple alternatives analyses for the SSX project. Alternatives were evaluated and 
ranked according to the SSX project purpose and needs, performance objectives, and transportation- 
related goals. As applicable, alternatives were analyzed with respect to environmental considerations. 
The environmental impact evaluations presented in Section 6 address two sets of alternatives for the SSX 
project: 


e Joint/private development alternatives at the South Station site; and 
e Layover facility site alternatives. 


6.2. No Build Alternative 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. Extending 
from the southern line of Summer Street, the MBTA would continue to maintain a permanent easement 
along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. Generally 
unrestricted public access would continue to be provided along Dorchester Avenue of over approximately 
400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR_ project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a three-level parking garage with 775 spaces 
located above the bus terminal. 
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With the No Build Alternative, the Widett Circle site would remain in private development. The Beacon 
Park Yard site would remain largely the same as today, with the exception of highway reconfiguration of 
the Massachusetts Turnpike to the north of the site and MBTA Worcester Line track improvements to the 
south of the site. The MBTA would continue to use Readville — Yard 2 to provide layover space for ten 
trainsets. 


6.2.1. 2025 No Build Alternative for the South Station Site 


Emissions Inventory of Criteria Pollutants for the 2025 No Build 
Alternative 


VOC, NOx, PMio, PM2s, CO, and SO emissions from the locomotives entering and leaving South 
Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for the 2025 No Build Alternative. As shown in Table 14, project-related pollutant emissions are 
estimated to be 2.75 tpy for VOC, 8.43 tpy for NOx, 1.38 tpy for PMio, 0.55 tpy for PM2s, 68.92 tpy for 
CO, and 0.47 tpy for SO2. Emissions for the 2025 No Build Alternative decrease by an average of about 
38% when compared to the project-related emissions for the 2012 Existing Conditions. VOC emissions 
are estimated to decrease by over 62%, NOx emissions decrease by about 69%, PMio emissions decrease 
by 27%, PMz.s5 emissions decrease by 54%, CO emissions decrease by 18%, and SO2 emissions remain 
the same. 


Table 15—Project-related Pollutant Emissions for the 2025 No Build Alternative at the South 
Station Site 


Emission VOC NOx PMio PM25 CO SO2 

Source (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 
Locomotives 0.17 1.46 0.03 0.03 1.68 0.13 
Motor Vehicles DOE 6.12 1.27 0.48 67.05 0.32 
Buses 0.33 0.85 0.08 0.04 0.19 0.02 
Total All Sources 2.75 8.43 1.38 0.55 68.92 0.47 


tpy = tons per year 
CO Hot Spot Concentrations for the 2025 No Build Alternative 


As shown in Table 15, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for the 2025 No Build Alternative was estimated to be 2.3 ppm. This maximum 1-hour CO 
concentration occurred at the intersection of Atlantic Avenue at Seaport Boulevard at a receptor located 
along the northbound approach of Atlantic Avenue about 3 meters from the intersection with Seaport 
Boulevard. All of the modeled 1-hour CO concentrations for all of the intersections modeled for the 2025 
No Build Alternative were well below the 1-hour CO National and Massachusetts standard of 35 ppm. 


The maximum 8-hour CO concentration for the 2025 No Build Alternative occurred at the same 
intersection and at the same receptor location as the l-hour concentration. The maximum 8-hour 
concentration was estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All 
of the modeled 8-hour CO concentrations at all of the intersections modeled for the 2025 No Build 
Alternative were also well below the corresponding 8-hour CO National and Massachusetts standard of 9 
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Table 16—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2025 No Build Alternative 
at the South Station Site 


; Maximum 1-hour? Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.3 1.6 
Atlantic Avenue at Summer Street Deo 1.5 
Surface Road at Kneeland Street 2.2 1.5 
Dorchester Avenue at West Broadway / Traveler Street 2.1 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


Mobile Source Air Toxics for the 2025 No Build Alternative 


A qualitative comparison of MSATs from the various project alternatives was developed from the 
estimates of VOC and PM2.5 emissions, which were used as surrogates for indicating trends in MSAT 
emissions. The amount of MSATs emitted would be proportional to a combination of the project-related 
VOC and PM2>s emissions from SSX project, assuming that other variables such as motor vehicle and 
locomotive fleet mixes are the same for each alternative. 


Project-related VOC emissions in the vicinity of South Station for the 2025 No Build Alternative are 
estimated to be 2.76 tpy. When compared to the VOC emissions for the 2012 Existing Conditions of 7.30 
tpy, the VOC emissions for the 2025 No Build Alternative decrease by over 60%. Project-related PM2s 
emissions in the air quality study area for the 2025 No Build Alternative are estimated to be 0.55 tpy. 
When compared to the PM; emissions for the 2012 Existing Conditions of 1.21 tpy, the PM2.s emissions 
for the 2025 No Build Alternative decrease by over 50%. This reduction in VOC and PM? emissions, 
and thus, mobile source-related MSAT surrogates, is due to a significant reduction in pollutant emission 
factors combined with the natural growth of traffic and train volumes in the area around South Station. 


The combined differences in VOC and PM: emissions from the 2012 Existing Conditions to the 2025 
No Build Alternative result in a total decrease of MSAT surrogates of about 60%. 


6.2.2. 2025 No Build Alternative for the Widett Circle Layover Facility Site 


At the Widett Circle Layover site with the 2025 No Build Alternative, it is anticipated the existing parcels 
would continue in private ownership, and the site would continue to be used for industrial/heavy 
industrial land uses. In October 2013, Celtic Recycling, LLC received approval from the Massachusetts 
EEA to renovate and convert existing facilities at the Cold Storage site, located at 100 Widett Circle, into 
a material recycling facility. In the No Build Alternative, there would continue to be no MBTA trainsets 
using Widett Circle as a layover facility. 


Emissions Inventory of Criteria Pollutants for the 2025 No Build 
Alternative 


At the Widett Circle Layover site, there would be no project-related pollutant emissions in the 2025 No 
Build Alternative, as there would be no MBTA trainsets using the layover facility. 


CO Hot Spot Concentrations for the 2025 No Build Alternative 


As shown in Table 16, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for the 2025 No Build Alternative was estimated to be 2.0 ppm and 
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included a background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a 
receptor located along the southbound approach of Frontage Road about 25 meters from the intersection 
with Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of 
Frontage Road at Widett Circle Access Road modeled for the 2025 No Build Alternative were well below 
the 1-hour CO National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for the 2025 No Build Alternative was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for the 2025 No Build Alternative were well 
below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 17—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2025 No Build Alternative 
at the Widett Circle Site 


: Maximum 1-hour? Maximum 8-hour? 
Intersection Name 


(ppm) (ppm) 
Frontage Road at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.2.3. 2025 No Build Alternative for the Beacon Park Yard Layover Site 


An agreement in principal has been reached between Harvard and MassDOT to use approximately 22 
acres of Beacon Park Yard for a new commuter rail layover, maintenance facility and rail station. For 
the purposes of this analysis, no usage of the facility is assumed for the 2025 No Build. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there would be no MBTA-related pollutant emissions (rail and 
motor vehicles) in the 2025 No Build Alternative, as it is assumed there would be no MBTA trainsets 
using the layover facility. 


CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 17, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for the 2025 No Build Alternative was estimated to be 2.3 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the westbound approach of Cambridge Street about 25 meters from the intersection with 
Lincoln Street. All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for the 2025 No Build Alternative were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for the 2025 No Build Alternative was estimated to be 1.6 ppm and included a background concentration 
of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1- 
hour concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street 
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at Lincoln Street modeled for the 2025 No Build Alternative were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 18—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
the 2025 No Build Alternative 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.2.4. 2025 No Build Alternative for the Readville-Yard 2 Layover Site 


In the 2025 No Build Alternative, MassDOT would continue to use Readville-Yard 2 as its maintenance 
repair facility and largest layover yard for its south side service. It is anticipated that MassDOT would 
continue to require layover for up to 10 eight-car trainsets to support South Station operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no additional MBTA-related pollutant emissions 
from motor vehicles in the 2025 No Build Alternative, because the very small number of additional motor 
vehicles due to the SSX project (1.e., employee vehicles) would not change the level of pollutants in any 
measureable way. There would, however, be emissions of criteria pollutants due to the up to 10 MBTA 
trainsets currently using the layover facility. WOC, NOx, PMio, PM2s, CO, and SO2 emissions from the 
locomotives entering and leaving the layover facility were estimated for the 2025 No Build Alternative. 
As shown in Table 18, project-related pollutant emissions from the locomotives using the Readville-Yard 
2 Layover Facility in the 2025 No Build Alternative are estimated to be 0.02 tpy for VOC, 0.14 tpy for 
NOx, 0.01 tpy for PMio, 0.01 tpy for PM2s, 0.16 tpy for CO, and 0.02 tpy for SO. 


Table 19—Project-related Locomotive Emissions for the 2025 No Build Alternative at the 
Readville-Yard 2 Site 
Emission VOC NOx PMio PM2s (oe) SO2 


Source Cy) CY) Cy) Cy) Cy) CY) 
Locomotives 0.02 0.14 0.01 0.01 0.16 0.02 


tpy = tons per year. 
CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Beacon Park Yard Layover Facility site that could 
require an air quality analysis. As shown in Table 19, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for the 2025 No 
Build Alternative was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northbound departure of 
Wolcott Court about 3 meters from the intersection with Neponset Valley Parkway. All of the modeled 1- 
hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott 
Ct/Wolcott Square modeled for the 2025 No Build Alternative were well below the 1-hour CO National 
and Massachusetts standard of 35 ppm. 
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The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for the 2025 No Build Alternative was estimated to be 1.4 ppm 
and included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred 
at the same receptor location as did the l-hour concentration. All of the modeled 8-hour CO 
concentrations at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 
Square modeled for the 2025 No Build Alternative were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 20—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2025 No Build Alternative 
at the Readville-Yard 2 Site 
Maximum 1-hour? Maximum 8-hour? 


(ppm) (ppm) 
2.1 1.4 


Intersection Name 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 
Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.2.5. 2035 No Build Alternative for the South Station Site 
Emissions Inventory of Criteria Pollutants for the 2035 No Build 
Alternative 


VOC, NOx, PMi0, PM2.s, CO, and SO2 emissions from the locomotives entering and leaving South 
Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for the 2035 No Build Alternative. As shown in Table 20, project-related pollutant emissions are 
estimated to be 2.69 tpy for VOC, 7.88 tpy for NOx, 1.47 tpy for PMio, 0.56 tpy for PM2s5, 73.08 tpy for 
CO, and 0.48 tpy for SO2. Emissions for the 2035 No Build Alternative decrease by an average of 37% 
when compared to the project-related emissions for the 2012 Existing Conditions. VOC emissions are 
estimated to decrease by 63%, NOx emissions decrease by 71%, PMio emissions decrease by 22%, PMz.s 
emissions decrease by 53%, CO emissions decrease by 13%, and SO2 emissions increase by about 2%. 


Table 21—Project-related Pollutant Emissions for the 2035 No Build Alternative at the South 
Station Site 


Emission VOC NOx PM PM2.s ere) SO2 

Source (tpy) (tpy) Ny) (tpy) 9) (tpy) 
Locomotives 0.17 1.46 0.03 0.03 1.68 0.13 
Motor Vehicles 2.23 5.80 1.36 0.50 71.24 0.33 
Buses 0.29 0.62 0.08 0.03 0.16 0.02 
Total All Sources 2.69 7.88 1.47 0.56 73.08 0.48 


tpy = tons per year. 
CO Hot Spot Concentrations for the 2035 No Build Alternative 


As shown in Table 21, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for the 2035 No Build Alternative was estimated to be 2.3 ppm and included a background 
concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at the intersection of 
Atlantic Avenue at Seaport Boulevard and occurred at a receptor located along the northbound approach 
of Atlantic Avenue about 3 meters from the intersection with Seaport Boulevard. All of the modeled 1- 
hour CO concentrations for all of the intersections modeled for the 2035 No Build Alternative were well 
below the 1-hour CO National and Massachusetts standard of 35 ppm. 
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The maximum 8-hour CO concentration for the 2035 No Build Alternative occurred at the same 
intersection and at the same receptor location as the 1-hour concentration. The maximum 8-hour 
concentration was estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All 
of the modeled 8-hour CO concentrations at all of the intersections modeled for the 2035 No Build 
Alternative were also well below the corresponding 8-hour CO National and Massachusetts standard of 9 


Table 22—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2035 No Build Alternative 


: Maximum 1-hour? Maximum 8-hour?® 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.3 1.6 
Atlantic Avenue at Summer Street De, 1.5 
Surface Road at Kneeland Street 2.2 1.5 
Dorchester Avenue at West Broadway / Traveler Street Zl 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


Mobile Source Air Toxics for the 2035 No Build Alternative 


A qualitative comparison of MSATs from the various project alternatives was developed from the 
estimates of VOC and PM2s5 emissions, which were used as surrogates for indicating trends in MSAT 
emissions. The amount of MSATs emitted would be proportional to a combination of the project-related 
VOC and PM2> emissions from SSX project, assuming that other variables such as motor vehicle and 
locomotive fleet mixes are the same for each alternative. 


Project-related VOC emissions in the air quality study area for the 2035 No Build Alternative are 
estimated to be 2.70 tpy. When compared to the VOC emissions for the 2012 Existing Conditions of 7.30 
tpy, the VOC emissions for the 2035 No Build Alternative decrease by over 63%. Project-related PM2s 
emissions in the air quality study area for the 2035 No Build Alternative are estimated to be 0.57 tpy. 
When compared to the PMs emissions for the 2012 Existing Conditions of 1.21 tpy, the PM2.s emissions 
for the 2025 No Build Alternative decrease by almost 53%. This reduction in VOC and PM; emissions, 
and thus, mobile source-related MSAT surrogates, is due to a significant reduction in pollutant emission 
factors offsetting the growth of traffic and train volumes in the area around South Station. 


The combined differences in VOC and PM2.; emissions from the 2012 Existing Conditions to the 2035 
No Build Alternative result in a total decrease of MSAT surrogates of about 60%. 


6.2.6. 2035 No Build Alternative for the Widett Circle Layover Facility Site 


In the 2035 No Build Alternative, there would continue to be no MBTA trainsets using Widett Circle as a 
layover facility. 


Emissions Inventory of Criteria Pollutants for the 2035 No Build 
Alternative 


At the Widett Circle Layover site, there would be no MBTA-related pollutant emissions (rail and motor 
vehicles) in the 2035 No Build Alternative, as there would be no MBTA trainsets using the layover 
facility. 
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CO Hot Spot Concentrations for the 2035 No Build Alternative 


As shown in Table 22, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for the 2035 No Build Alternative was estimated to be 2.0 ppm and 
included a background concentration of 1.8 ppm. This maximum 1|-hour CO concentration occurred at a 
receptor located along the southbound approach of Frontage Road about 25 meters from the intersection 
with Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of 
Frontage Road at Widett Circle Access Road modeled for the 2035 No Build Alternative were well below 
the 1-hour CO National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for the 2035 No Build Alternative was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for the 2035 No Build Alternative were well 
below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 23—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2035 No Build Alternative 
at the Widett Circle Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Frontage Road at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.2.7. 2035 No Build Alternative for the Beacon Park Yard Layover Site 


An agreement in principal has been reached between Harvard and MassDOT to use approximately 22 
acres of Beacon Park Yard for a new commuter rail layover, maintenance facility and rail station. A 
future For the purposes of this analysis, no usage of this facility is assumed for the 2035 No Build. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover Site, there would be no MBTA-related pollutant emissions (rail and 
motor vehicles) in the 2035 No Build Alternative, as it is assumed there would be no MBTA trainsets 
using the layover facility. 


CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 23, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for the 2035 No Build Alternative was estimated to be 2.3 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Lincoln Street. All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for the 2035 No Build Alternative were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 
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The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for the 2025 No Build Alternative was estimated to be 1.6 ppm and included a background concentration 
of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1- 
hour concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street 
at Lincoln Street modeled for the 2035 No Build Alternative were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 24—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
the 2035 No Build Alternative 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.2.8. 2035 No Build Alternative for the Readville-Yard 2 Layover Site 


In the 2035 No Build Alternative, MassDOT would continue to use Readville-Yard 2 as its maintenance 
repair facility and largest layover yard for its south side service. It is anticipated that MassDOT would 
continue to require layover for up to 10 eight-car trainsets to support South Station operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no additional MBTA-related pollutant emissions 
from motor vehicles in the 2035 No Build Alternative, as there would be no measurable increase in motor 
vehicle traffic due to the SSX project. There would, however, be emissions of criteria pollutants due to 
the up to 10 MBTA trainsets currently using the layover facility. WOC, NOx, PMio, PM2.s, CO, and SO2 
emissions from the locomotives entering and leaving the layover facility were estimated for the 2035 No 
Build Alternative. As shown in Table 24, project-related pollutant emissions from the locomotives using 
the Readville-Yard 2 Layover Facility in the 2035 No Build Alternative are estimated to be 0.02 tpy for 
VOC, 0.14 tpy for NOx, 0.01 tpy for PMio, 0.01 tpy for PM2.s, 0.16 tpy for CO, and 0.02 tpy for SO2. 


CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 25, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for the 2035 No 
Build Alternative was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northbound departure of 
Wolcott Court about 3 meters from the intersection with Neponset Valley Parkway. All of the modeled 1- 
hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott 
Ct/Wolcott Square modeled for the 2035 No Build Alternative were well below the 1-hour CO National 
and Massachusetts standard of 35 ppm. 
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Table 25—Project-related Locomotive Emissions for the 2035 No Build Alternative at the 
Readville-Yard 2 Site 
Emission VOC NOx PM PMnas5 CO 


Source (tpy) (tpy) (tpy) (tpy) 9) 


tpy = tons per year 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for the 2035 No Build Alternative was estimated to be 1.4 ppm 
and included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred 
at the same receptor location as did the l-hour concentration. All of the modeled 8-hour CO 
concentrations at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 
Square modeled for the 2035 No Build Alternative were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 26—Estimated Maximum 1- and 8-Hour CO Concentrations for the 2035 No Build Alternative 
at the Readville-Yard 2 Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott 1 14 


Ct/Wolcott Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3. Alternative 1 - Transportation Improvements Only 


Alternative 1 would include the previously-approved private development described in the No Build 
Alternative. In addition, South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. The 
existing South Station Terminal, totaling approximately 210,000 square feet (sf), would include expanded 
passenger concourse and passenger support service areas. Capacity improvements would include 
construction of up to seven new tracks and four platforms and extension of some existing platforms, for a 
total of 20 tracks. Cove, Broad, and Tower 1 Interlockings at the terminal approach would be 
reconstructed. In Alternative 1, South Station expansion and development would be in accordance with 
Chapter 91 standards for nonwater-dependent infrastructure facilities and city zoning requirements. In 
this alternative, no provision would be made for future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (adjacent sidewalks, crosswalks, and cycle 
track). Restoration also would include construction of a long-awaited extension of the Harborwalk along 
reopened Dorchester Avenue. Alternative 1 would include construction of layover facilities. 


6.3.1. 2025 Alternative 1 for the South Station Site 
Emissions Inventory of Criteria Pollutants for Alternative 1 in 2025 
VOC, NOx, PMio, PM2s, CO, and SO2 emissions from the locomotives entering and leaving South 


Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for Alternative 1 in 2025. As shown in Table 26 project-related pollutant emissions are estimated to be 
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2.80 tpy for VOC, 8.49 tpy for NOx, 1.41 tpy for PMio, 0.55 tpy for PM2.5, 69.84 tpy for CO, and 0.48 tpy 
for SO2. Emissions for Alternative 1 in 2025 increase by an average of about 1% when compared to the 
project-related emissions for the 2025 No Build Alternative. VOC emissions are estimated to increase by 
about 2%, NOx emissions increase by about 1%, PMio emissions increase by 2%, PMz.5 emissions are 
unchanged, CO emissions increase by about 1%, and SO2 emissions decrease by 2%. 


Table 27—Project-related Pollutant Emissions for Alternative 1 in 2025 at the South Station Site 
Emission VOC NOx PMio PM2s co SO2 


Source (tpy) (tpy) (tpy) NY) 9) 9) 
Locomotives 0.17 1.40 0.03 0.03 1.67 0.13 
Motor Vehicles 2.28 6.20 1.29 0.48 67.97 0.33 
Buses 0.35 0.89 0.09 0.04 0.20 0.02 
Total All Sources 2.80 8.49 1.41 0.55 69.84 0.48 


tpy = tons per year. 
CO Hot Spot Concentrations for Alternative 1 in 2025 


As shown in Table 27, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for Alternative 1 in 2025 was estimated to be 2.3 ppm. This maximum 1|-hour CO concentration 
occurred at the intersection of Atlantic Avenue at Seaport Boulevard and at the intersection of Surface 
Road and Kneeland Street. At the intersection of Atlantic Avenue and Seaport Boulevard, the maximum 
1-hour CO concentration occurred at a receptor located along the northbound approach of Atlantic 
Avenue about 3 meters from the intersection with Seaport Boulevard. At the intersection of Surface Road 
and Kneeland Street, the maximum 1-hour CO concentration occurred at a receptor located along the 
southbound approach of Surface Road about 25 meters from the intersection with Kneeland Street. All of 
the modeled 1-hour CO concentrations for all of the intersections modeled for Alternative 1 in 2025 were 
well below the 1-hour CO National and Massachusetts standard of 35 ppm. 


The maximum 8-hour CO concentration for Alternative 1 in 2025 occurred at the same intersections and 
at the same receptor locations as the 1-hour concentration. The maximum 8-hour concentration was 
estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All of the modeled 8- 
hour CO concentrations at all of the intersections modeled for Alternative | in 2025 were also well below 
the corresponding 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 28—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2025 at the 
South Station Site 


: Maximum 1-hour* Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.3 1.6 
Atlantic Avenue at Summer Street Dell 1.4 
Surface Road at Kneeland Street 2.3 1.6 
Dorchester Avenue at West Broadway / Traveler Street 2.1 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


Mobile Source Air Toxics for Alternative 1 in 2025 


Project-related VOC emissions in the air quality study area for Alternative 1 in 2025 are estimated to be 
2.80 tpy. When compared to the VOC emissions for the 2025 No Build Alternative of 2.76 tpy, the VOC 
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emissions for Alternative | in 2025 increase by less than 2%. Project-related PM2.s emissions in the air 
quality study area for Alternative | in 2025 are estimated to be 0.55 tpy. When compared to the PM2>5 
emissions for the 2025 No Build Alternative of 0.55 tpy, there is no change in PM>. emissions for 
Alternative 1 in 2025. This small increase in VOC emissions and no change in PM2.s5 emissions from the 
2025 No Build Alternative, and thus, mobile source-related MSAT surrogates, are due to significant 
reductions in VOC and PM2s5 emission factors despite the growth of traffic and train volumes the area 
around South Station due to the 2025 Alternative 1. 


The combined differences in VOC and PM2.s emissions from the 2025 No Build Alternative to the 2025 
Alternative | result in a total increase of MSAT surrogates of less than 2%. 


6.3.2. 2025 Alternative 1 for the Widett Circle Layover Facility Site 


In the 2025 Alternative 1, there would be up to 30 MBTA trainsets using Widett Circle as a layover 
facility. 


Emissions Inventory of Criteria Pollutants for Alternative 1 in 2025 


At the Widett Circle Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 1, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 30 MBTA 
train sets which would be using the layover facility each day, 1.e., 30 trains arriving and 30 trains 
departing the facility. VOC, NOx, PMi0, PM2.s, CO, and SO2 emissions from the locomotives entering 
and leaving the layover facility were estimated for Alternative 1 in 2025. As shown in Table 28, project- 
related pollutant emissions from the locomotives using the Widett Circle Layover Facility in the 2025 
Alternative 1 are estimated to be 0.03 tpy for VOC, 0.28 tpy for NOx, 0.01 tpy for PMio, 0.01 tpy for 
PM2s, 0.32 tpy for CO, and 0.05 tpy for SOx. 


Table 29—Project-related Locomotive Emissions for Alternative 1 in 2025 at the Widett Circle Site 
Emission VOC NOx PMio PM2s5 CO SO2 


Source (tpy) 9) 9) (tpy) (tpy) 9) 
Locomotives 0.03 0.28 0.01 0.01 0.32 0.05 


tpy = tons per year 
CO Hot Spot Concentrations for Alternative 1 in 2025 


As shown in Table 29, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for Alternative | in 2025 was estimated to be 2.0 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of Frontage 
Road at Widett Circle Access Road modeled for Alternative 1 in 2025 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for Alternative 1 in 2025 was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for Alternative 1 in 2025 were well below the 8- 
hour CO National and Massachusetts standard of 9 ppm. 
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Table 30—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2025 at the 
Widett Circle Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Frontage Road at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3.3. 2025 Alternative 1 for the Beacon Park Yard Layover Site 


For the 2025 analysis of Alternative 1, there would be up to 20 MBTA trainsets using the Beacon Park 
Yard as a layover facility. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 1, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 20 MBTA 
trainsets which would be using the layover facility. WOC, NOx, PMio, PM2.5, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative | in 2025. 
As shown in Table 30, project-related pollutant emissions from the locomotives using the Beacon Park 
Yard Layover Facility in the 2025 Alternative | are estimated to be 0.02 tpy for VOC, 0.20 tpy for NOx, 
0.01 tpy for PMio, 0.01 tpy for PM2:s, 0.23 tpy for CO, and 0.03 tpy for SOz. 


Table 31—Project-related Locomotive Emissions for Alternative 1 in 2025 at the Beacon Park Yard 
Site 
Emission VOC NOx PMi0 PMs CO SO2 


Source (tpy) (tpy) (tpy) (tpy) (tpy) ) 
Locomotives 0.02 0.20 0.01 0.01 0.23 0.03 


tpy = tons per year 
CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard layover facility site that could require an air quality analysis. As shown 
in Table 31, the maximum modeled 1-hour CO concentration at the intersection of Cambridge Street at 
Lincoln Street for Alternative 1 in 2025 was estimated to be 2.3 ppm and included a background 
concentration of 1.8 ppm. This maximum 1|-hour CO concentration occurred at a receptor located along 
the westbound approach of Cambridge Street about 25 meters from the intersection with Lincoln Street. 
All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at Lincoln Street 
modeled for Alternative 1 in 2025 were well below the 1-hour CO National and Massachusetts standard 
of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for Alternative | in 2025 was estimated to be 1.6 ppm and included a background concentration of 1.2 
ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1-hour 
concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for Alternative 1 in 2025 were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 37 


Air Quality Technical Report 


Table 32—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
Alternative 1 in 2025 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) Cy) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3.4. 2025 Alternative 1 for the Readville-Yard 2 Layover Site 


In the 2025 Alternative 1, MassDOT would continue to use Readville-Yard 2 as its maintenance repair 
facility and largest layover yard for its south side service. It is anticipated that MassDOT would increase 
the number of trainsets using this layover facility each day from 10 to up to 18 to continue to support 
South Station operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 1, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 18 MBTA 
trainsets which would be using the layover facility. WOC, NOx, PMio, PM2.s, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative | in 2025. 
As shown in Table 32, project-related pollutant emissions from the locomotives using the Readville-Yard 
2 Layover Facility in the 2025 Alternative 1 are estimated to be 0.02 tpy for VOC, 0.21 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PM2.s, 0.24 tpy for CO, and 0.03 tpy for SO. 


Table 33—Project-related Locomotive Emissions for Alternative 1 in 2025 at the Readville-Yard 2 
Site 
Emission VOC NOx PMio0 PM2s CO SO2 


Source 9) (tpy) 9) (tpy) 9) (tpy) 
Locomotives 0.02 0.21 0.01 0.01 0.24 0.03 


tpy = tons per year. 
CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 33, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 
1 in 2025 was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northwest approach of 
Neponset Valley Parkway about 3 meters from the intersection with Hyde Park Avenue/Wolcott Court. 
All of the modeled 1-hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square modeled for Alternative 1 in 2025 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 1 in 2025 was estimated to be 1.4 ppm and 
included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at 
the same receptor location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations 
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at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square modeled for 
Alternative 1 in 2025 were well below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 34—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2025 at the 
Readville-Yard 2 Site 


; Maximum 1-hour? Maximum 8-hour? 
Intersection Name 


(ppm) (ppm) 
21 1.4 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott 
Ct/Wolcott Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3.5. 2035 Alternative 1 for the South Station Site 
Emissions Inventory of Criteria Pollutants for Alternative 1 in 2035 


VOC, NOx, PMio, PM2.s, CO, and SO2 emissions from the locomotives entering and leaving South 
Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for Alternative 1 in 2035. As shown in Table 34, project-related pollutant emissions are estimated to be 
2.74 tpy for VOC, 8.00 tpy for NOx, 1.49 tpy for PMio, 0.58 tpy for PM2s, 74.41 tpy for CO, and 0.49 tpy 
for SO2. Emissions for Alternative 1 in 2035 increase by an average of about 2% when compared to the 
project-related emissions for the 2035 No Build Alternative. VOC emissions are estimated to increase by 
2%, NOx emissions increase by about 2%, PMio emissions increase by about 1%, PM2.5 emissions 
increase by 4%, CO emissions increase by 2%, and SO emissions increase by about 2%. 


Table 35—Project-related Pollutant Emissions for Alternative 1 in 2035 
Emission VOC NOx PMi0 PM25 (oe) SO2 


Source (tpy) (tpy) (tpy) 9) (tpy) (tpy) 
Locomotives 0.16 1.45 0.03 0.03 1.67 0.13 
Motor Vehicles al 5.91 1.38 0.51 eae 0.34 
Buses 0.31 0.64 0.08 0.04 0.17 0.02 
Total All Sources 2.74 8.00 1.49 0.58 74.41 0.49 


tpy = tons per year 
CO Hot Spot Concentrations for Alternative 1 in 2035 


As shown in Table 35, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for Alternative 1 in 2035 was estimated to be 2.3 ppm and included a background concentration 
of 1.8 ppm. This maximum 1|-hour CO concentration occurred at the intersection of Atlantic Avenue at 
Seaport Boulevard and at the intersection of Surface Road and Kneeland Street. At the intersection of 
Atlantic Avenue and Seaport Boulevard, the maximum 1|-hour CO concentration occurred at a receptor 
located along the northbound approach of Atlantic Avenue about 3 meters from the intersection with 
Seaport Boulevard. At the intersection of Surface Road and Kneeland Street, the maximum 1-hour CO 
concentration occurred at a receptor located along the southbound approach of Surface Road about 25 
meters from the intersection with Kneeland Street. All of the modeled 1-hour CO concentrations for all 
of the intersections modeled for Alternative 1 in 2035 were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 
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Table 36—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2035 


: Maximum 1-hour? Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.3 1.6 
Atlantic Avenue at Summer Street Dell 1.4 
Surface Road at Kneeland Street 2.3 1.6 
Dorchester Avenue at West Broadway / Traveler Street 2.1 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


The maximum 8-hour CO concentration for Alternative | in 2035 occurred at the same intersections and 
at the same receptor locations as the 1-hour concentration. The maximum 8-hour concentration was 
estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All of the modeled 8- 
hour CO concentrations at all of the intersections modeled for Alternative 1 in 2035 were also well below 
the corresponding 8-hour CO National and Massachusetts standard of 9 ppm. 


Mobile Source Air Toxics for Alternative 1 in 2035 


Project-related VOC emissions in the air quality study area for Alternative 1 in 2035 are estimated to be 
2.75 tpy. When compared to the VOC emissions for the 2035 No Build Alternative of 2.70 tpy, the VOC 
emissions for Alternative 1 in 2035 increase by about 2%. Project-related PM2.5 emissions in the air 
quality study area for Alternative | in 2035 are estimated to be 0.58 tpy. When compared to the PM2>5 
emissions for the 2035 No Build Alternative of 0.57 tpy, the PM2.s emissions for Alternative 1 in 2035 
increase by 2%. These small increases in VOC and PM2.5 emissions from the 2035 No Build Alternative, 
and thus, mobile source-related MSAT surrogates, are due to growth of traffic volumes the area around 
South Station due to the 2035 Alternative 1. 


The combined differences in VOC and PM2.s emissions from the 2035 No Build Alternative to the 2035 
Alternative | result in a total increase of MSAT surrogates of about 2%. 


6.3.6. 2035 Alternative 1 for the Widett Circle Layover Facility Site 


In the 2035 Alternative 1, there could be up to 30 MBTA trainsets using Widett Circle as a layover 
facility. 


Emissions Inventory of Criteria Pollutants for Alternative 1 in 2035 


At the Widett Circle Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2035 Alternative 1, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 30 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM25, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 1 in 2035. 
As shown in Table 36, project-related pollutant emissions from the locomotives using the Widett Circle 
Layover Facility in the 2035 Alternative 1 are estimated to be 0.03 tpy for VOC, 0.28 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PM2:s, 0.32 tpy for CO, and 0.05 tpy for SO2. 
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Table 37—Project-related Locomotive Emissions for Alternative 1 in 2035 at the Widett Circle Site 
Emission VOC NOx PMio PM2s5 CO SO2 


Source Gg) 9) 9) (tpy) 9) (tpy) 


tpy = tons per year. 


CO Hot Spot Concentrations for Alternative 1 in 2035 


As shown in Table 37, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for Alternative 1 in 2035 was estimated to be 2.0 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of Frontage 
Road at Widett Circle Access Road modeled for Alternative 1 in 2035 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for Alternative 1 in 2035 was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for Alternative 1 in 2035 were well below the 8- 
hour CO National and Massachusetts standard of 9 ppm. 


Table 38—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2035 at the 
Widett Circle Site 


: Maximum 1-hour? Maximum 8-hour? 
Intersection Name 


(ppm) (ppm) 
Widett Circle at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3.7. 2035 Alternative 1 for the Beacon Park Yard Layover Site 


In the 2035 Alternative 1, there would be up to 20 MBTA trainsets using the Beacon Park Yard as a 
layover facility. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2035 Alternative 1, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 20 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM2s, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 1 in 2035. 
As shown in Table 38, project-related pollutant emissions from the locomotives using the Beacon Park 
Yard Layover Facility in the 2035 Alternative | are estimated to be 0.02 tpy for VOC, 0.20 tpy for NOx, 
0.01 tpy for PMio, 0.01 tpy for PM2.5, 0.23 tpy for CO, and 0.03 tpy for SO». 
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Table 39—Project-related Locomotive Emissions for Alternative 1 in 2035 at the Beacon Park Yard 
Site 
Emission VOC NOx PMi0 PM2s5 (oe) SO2 
Source CN) (tpy) CN) (tpy) CO) Cy) 


tpy = tons per year. 


CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 39, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for Alternative 1 in 2035 was estimated to be 2.3 ppm and included a background 
concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor located along 
the westbound approach of Cambridge Street about 25 meters from the intersection with Lincoln Street. 
All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at Lincoln Street 
modeled for Alternative 1 in 2035 were well below the 1-hour CO National and Massachusetts standard 
of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for Alternative | in 2035 was estimated to be 1.6 ppm and included a background concentration of 1.2 
ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1-hour 
concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for Alternative 1 in 2035 were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 40—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
Alternative 1 in 2035 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.3.8. 2035 Alternative 1 for the Readville-Yard 2 Layover Site 


In the 2035 Alternative 1, MassDOT would continue to use Readville-Yard 2 as its maintenance repair 
facility and largest layover yard for its south side service. It is anticipated that MassDOT would increase 
the number of trainsets using this layover facility each day from 10 to up to 18 to continue to support 
South Station operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no additional MBTA-related pollutant emissions 
from motor vehicles in the 2035 Alternative 1, as there would be no measurable increase in motor vehicle 
traffic due to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 
18 MBTA trainsets which would be using the layover facility. WOC, NOx, PMio, PM2s, CO, and SO2 
emissions from the locomotives entering and leaving the layover facility were estimated for Alternative 1 
in 2035. As shown in Table 40, project-related pollutant emissions from the locomotives using the 
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Readville-Yard 2 Layover Facility in the 2035 Alternative 1 are estimated to be 0.02 tpy for VOC, 0.21 


tpy for NOx, 0.01 tpy for PMio, 0.01 tpy for PM2:s, 0.24 tpy for CO, and 0.03 tpy for SOz. 


Table 41—Project-related Locomotive Emissions for Alternative 1 in 2035 at the Readville-Yard 2 
Site 


Emission VOC NOx PMi0 PM25 CO SO, 


Source (tpy) 9) 9) 9) 9) (tpy) 
Locomotives 0.02 0.21 0.01 0.01 0.24 0.03 


tpy = tons per year. 
CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 41, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 
1 in 2035 was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northwest approach of 
Neponset Valley Parkway about 3 meters from the intersection with Hyde Park Avenue/Wolcott Court. 
All of the modeled 1-hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square modeled for Alternative 1 in 2035 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 1 in 2035 was estimated to be 1.4 ppm and 
included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at 
the same receptor location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations 
at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square modeled for 
Alternative 1 in 2035 were well below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 42—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 1 in 2035 at the 
Readville-Yard 2 Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 41 A 


Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4. Alternative 3 - Joint/Private Development Maximum Build 


The Joint/ Private Development Alternative 3 would include Alternative 1, as well as provisions for future 
private development by incorporating appropriate structural foundations into the overall station and track 
design. 


With Alternative 3, the maximum level of future private development at the South Station complex would 
be limited by the Federal Aviation Administration’s (FAA’s) maximum building height limits, pursuant 
to the Terminal Instrument Procedures (TERPS) regulations applicable to Boston Logan International 
Airport. Accordingly, building heights would be limited to approximately 290 feet. 
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With Alternative 3, the potential for future private development at the South Station site could include 
approximately 2.0 million square feet of mixed-use development along Dorchester Avenue, consisting of 
residential, office, and commercial uses, including retail and hotel uses, with building heights up to 
approximately 21 stories. Development could include approximately 506 parking spaces. Alternative 3 
would include construction of additional layover facilities. 


6.4.1. 2025 Alternative 3 for the South Station Site 
Emissions Inventory of Criteria Pollutants for Alternative 3 in 2025 


VOC, NOx, PMio, PM2.s, CO, and SO2 emissions from the locomotives entering and leaving South 
Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for Alternative 3 in 2025. As shown in 


Table 42, project-related pollutant emissions are estimated to be 2.86 tpy for VOC, 8.70 tpy for NOx, 
1.42 tpy for PMio, 1.37 tpy for PM2.s, 70.82 tpy for CO, and 0.48 tpy for SO2. Emissions for Alternative 
3 in 2025 increase by an average of about 3% when compared to the project-related emissions for the 
2025 No Build Alternative. VOC emissions are estimated to increase by 4%, NOx emissions increase by 
about 3%, PMio emissions increase by about 3%, PM2.s emissions increase by about 2%, CO emissions 
increase by 3%, and SO emissions increase by 2%. Emissions for Alternative 3 in 2025 increase by an 
average of less than 1% when compared to the project-related emissions for Alternative 1 in 2025. VOC 
emissions are estimated to increase by about 2%, NOx emissions increase by almost 3%, PMio emissions 
increase by about 1%, PM2.s emissions increase by about 2%, CO emissions increase by less than 1%, and 
SO, emissions remain unchanged. 


Table 43—Project-related Pollutant Emissions for Alternative 3 in 2025 


Emission VOC NOx PMi0 PM25 CO SO, 

Source 9) NY) (tpy) (tpy) (tpy) (tpy) 
Locomotives 0.17 1.46 0.03 0.03 1.68 0.13 
Motor Vehicles 2.32 6.29 1.30 0.49 68.93 0.33 
Buses 0.37 0.95 0.09 0.04 0.21 0.02 
Total All Sources 2.86 8.70 1.42 0.56 70.82 0.48 


tpy = tons per year. 


CO Hot Spot Concentrations for Alternative 3 in 2025 


As shown in Table 43, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for Alternative 3 in 2025 was estimated to be 2.3 ppm and included a background concentration 
of 1.8 ppm. This maximum 1|-hour CO concentration occurred at the intersection of Surface Road and 
Kneeland Street and occurred at a receptor located along the southbound approach of Surface Road about 
25 meters from the intersection with Kneeland Street. All of the modeled 1-hour CO concentrations for 
all of the intersections modeled for Alternative 3 in 2025 were well below the 1-hour CO National and 
Massachusetts standard of 35 ppm. 
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Table 44—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2025 


: Maximum 1-hour* Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.2 1.5 
Atlantic Avenue at Summer Street Deg 1.5 
Surface Road at Kneeland Street 2.3 1.6 
Dorchester Avenue at West Broadway / Traveler Street 2.1 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


The maximum 8-hour CO concentration for Alternative 3 in 2025 occurred at the same intersection and at 
the same receptor location as the 1-hour concentration. The maximum 8-hour concentration was 
estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All of the modeled 8- 
hour CO concentrations at all of the intersections modeled for Alternative 3 in 2025 were also well below 
the corresponding 8-hour CO National and Massachusetts standard of 9 ppm. 


Mobile Source Air Toxics for Alternative 3 in 2025 


Project-related VOC emissions in the air quality study area for Alternative 3 in 2025 are estimated to be 
2.86 tpy. When compared to the VOC emissions for the 2025 No Build Alternative of 2.76 tpy, the VOC 
emissions for Alternative 3 in 2025 increase by less than 4%. Project-related PM2.5 emissions in the air 
quality study area for Alternative 3 in 2025 are estimated to be 0.56 tpy. When compared to the PM25 
emissions for the 2025 No Build Alternative of 0.55 tpy, the PM2.s emissions for Alternative 3 in 2025 
increase by about 2%. These small increases in combined VOC and PM2.s emissions from the 2025 No 
Build Alternative, and thus, mobile source-related MSAT surrogates, are due to growth of traffic volumes 
the area around South Station due to the 2025 Alternative 3. 


The combined differences in VOC and PM2.s emissions from the 2025 No Build Alternative to the 2025 
Alternative 3 result in a total increase of MSAT surrogates of about 3%. 


6.4.2. 2025 Alternative 3 for the Widett Circle Layover Facility Site 


In the 2025 Alternative 3, there would be up to 30 MBTA trainsets using Widett Circle as a layover 
facility. 


Emissions Inventory of Criteria Pollutants for Alternative 3 in 2025 


At the Widett Circle Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 30 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM25, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 3 in 2025. 
As shown in Table 44, project-related pollutant emissions from the locomotives using the Widett Circle 
Layover Facility in the 2025 Alternative 3 are estimated to be 0.03 tpy for VOC, 0.28 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PM2.s, 0.32 tpy for CO, and 0.05 tpy for SO. 
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Table 45—Project-related Locomotive Emissions for Alternative 3 in 2025 at the Widett Circle Site 
Emission VOC NOx PMio0 PM2s5 (ee) SO2 


Source (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 


tpy = tons per year. 


CO Hot Spot Concentrations for Alternative 3 in 2025 


As shown in Table 45, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for Alternative 3 in 2025 was estimated to be 2.0 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of Frontage 
Road at Widett Circle Access Road modeled for Alternative 3 in 2025 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for Alternative 3 in 2025 was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for Alternative 3 in 2025 were well below the 8- 
hour CO National and Massachusetts standard of 9 ppm. 


Table 46—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2025 at the 
Widett Circle Site 


; Maximum 1-hour? Maximum 8-hour? 
Intersection Name 


(ppm) (ppm) 
Widett Circle at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4.3. 2025 Alternative 3 for the Beacon Park Yard Layover Site 


In the 2025 Alternative 3, there would be up to 20 MBTA trainsets using the Beacon Park Yard as a 
layover facility. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 20 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM2s, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 1 in 2025. 
As shown in Table 46, project-related pollutant emissions from the locomotives using the Beacon Park 
Yard Layover Facility in the 2025 Alternative 3 are estimated to be 0.02 tpy for VOC, 0.20 tpy for NOx, 
0.01 tpy for PMio, 0.01 tpy for PM2.s, 0.23 tpy for CO, and 0.03 tpy for SO. 
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Table 47—Project-related Locomotive Emissions for Alternative 3 in 2025 at the Beacon Park Yard 
Site 
Emission VOC NOx PMi0 PM25 (oe) SO2 


Source (tpy) CN) (tpy) (tpy) 9) (tpy) 


tpy = tons per year. 


CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 47, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for Alternative 3 in 2025 was estimated to be 2.3 ppm and included a background 
concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor located along 
the westbound approach of Cambridge Street about 25 meters from the intersection with Lincoln Street. 
All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at Lincoln Street 
modeled for Alternative 3 in 2025 were well below the 1-hour CO National and Massachusetts standard 
of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for Alternative 3 in 2025 was estimated to be 1.6 ppm and included a background concentration of 1.2 
ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1-hour 
concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for Alternative 3 in 2025 were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 


Table 48—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
Alternative 3 in 2025 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4.4. 2025 Alternative 3 for the Readville-Yard 2 Layover Site 


In the 2025 Alternative 3, MassDOT would continue to use Readville-Yard 2 as its maintenance repair 
facility and largest layover yard for its south side service. It is anticipated that MassDOT would increase 
the number of trainsets using this layover facility from 10 to up to 18 to continue to support South Station 
operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2025 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 18 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM2.5, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative | in 2025. 
As shown in Table 48, project-related pollutant emissions from the locomotives using the Readville-Yard 
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2 Layover Facility in the 2025 Alternative 3 are estimated to be 0.02 tpy for VOC, 0.21 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PM2.s, 0.24 tpy for CO, and 0.03 tpy for SO2. 


Table 49—Project-related Locomotive Emissions for Alternative 3 in 2025 at the Readville-Yard 2 
Site 


Emission VOC NOx PMi0 PM25 CO SO, 


Source (tpy) 9) 9) (tpy) 9) (tpy) 
Locomotives 0.02 0.21 0.01 0.01 0.24 0.03 


tpy = tons per year. 
CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 49, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 
3 in 2025 was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northwest approach of 
Neponset Valley Parkway about 3 meters from the intersection with Hyde Park Avenue/Wolcott Court. 
All of the modeled 1-hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square modeled for Alternative 3 in 2025 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 3 in 2025 was estimated to be 1.4 ppm and 
included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at 
the same receptor location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations 
at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square modeled for 
Alternative 3 in 2025 were well below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 50—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2025 at the 
Readville-Yard 2 Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott a4 iA 


Ct/Wolcott Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4.5. 2035 Alternative 3 for the South Station Site 
Emissions Inventory of Criteria Pollutants for Alternative 3 in 2035 


VOC, NOx, PMio, PM2s, CO, and SO2 emissions from the locomotives entering and leaving South 
Station, and motor vehicles and buses on the roadway network included in the study area were estimated 
for Alternative 3 in 2035. As shown in Table 50, project-related pollutant emissions are estimated to be 
2.78 tpy for VOC, 8.11 tpy for NOx, 1.52 tpy for PMio, 0.59 tpy for PM2.s, 75.42 tpy for CO, and 0.49 tpy 
for SO2. Emissions for Alternative 3 in 2035 increase by an average of about 3% when compared to the 
project-related emissions for the 2035 No Build Alternative. VOC emissions are estimated to increase by 
less than 3%, NOx emissions increase by about 3%, PMio emissions increase by 3%, PM2.s emissions 
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increase by 5%, CO emissions increase by 3%, and SO2 emissions increase by about 2%. Emissions for 
Alternative 3 in 2035 increase by an average of less than 1% when compared to the project-related 
emissions for Alternative 1 in 2035. VOC emissions are estimated to increase by 2%, NOx emissions 
increase by about 1%, PMio emissions increase by about 2%, PM25 emissions increase by 2%, CO 
emissions increase by about 1%, and SO2 emissions remain the same. 


Table 51—Project-related Pollutant Emissions for Alternative 3 in 2035 
Emission VOC NOx PMio PM2s co SO2 


Source (tpy) Ny) (tpy) 9) 9) CN) 
Locomotives 0.16 1.45 0.03 0.03 1.67 0.13 
Motor Vehicles 2.30 5.99 1.40 0.52 73.58 0.34 
Buses 0.32 0.67 0.09 0.04 0.17 0.02 
Total All Sources 2.78 8.11 1:52 0.59 TAS 0.49 


tpy = tons per year. 
CO Hot Spot Concentrations for Alternative 3 in 2035 


As shown in Table 51, the maximum modeled 1-hour CO concentration at any of the four intersections 
analyzed for Alternative 3 in 2035 was estimated to be 2.3 ppm and included a background concentration 
of 1.8 ppm. This maximum 1-hour CO concentration occurred at the intersection of Surface Road and 
Kneeland Street. The maximum 1|-hour CO concentration occurred at a receptor located along the 
southbound approach of Surface Road about 25 meters from the intersection with Kneeland Street. All of 
the modeled 1-hour CO concentrations for all of the intersections modeled for Alternative 3 in 2035 were 
well below the 1-hour CO National and Massachusetts standard of 35 ppm. 


The maximum 8-hour CO concentration for Alternative 3 in 2035 occurred at the same intersection and at 
the same receptor location as the 1-hour concentration. The maximum 8-hour concentration was 
estimated to be 1.6 ppm and included a background CO concentration of 1.2 ppm. All of the modeled 8- 
hour CO concentrations at all of the intersections modeled for Alternative 3 in 2035 were also well below 
the corresponding 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 52—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2035 


: Maximum 1-hour? Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 
Atlantic Avenue at Seaport Boulevard 2.2 1.5 
Atlantic Avenue at Summer Street Ded 1.5 
Surface Road at Kneeland Street 2.3 1.6 
Dorchester Avenue at West Broadway / Traveler Street ell 1.4 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


Mobile Source Air Toxics for Alternative 3 in 2035 


Project-related VOC emissions in the air quality study area for Alternative 3 in 2035 are estimated to be 
2.79 tpy. When compared to the VOC emissions for the 2035 No Build Alternative of 2.70 tpy, the VOC 
emissions for Alternative 3 in 2035 increase by less than 4%. Project-related PM2.s emissions in the air 
quality study area for Alternative 3 in 2035 are estimated to be 0.59 tpy. When compared to the PM2s 
emissions for the 2035 No Build Alternative of 0.57 tpy, the PM2.s emissions for Alternative 3 in 2035 
increase by about 3%. These small increases in combined VOC and PM2.s emissions from the 2035 No 
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Build Alternative, and thus, mobile source-related MSAT surrogates, are due to growth of traffic volumes 
the area around South Station attributed to the 2035 Alternative 3. 


The combined differences in VOC and PM2.5 emissions from the 2035 No Build Alternative to the 2035 
Alternative 3 result in a total increase of MSAT surrogates of about 3%. 


6.4.6. 2035 Alternative 3 for the Widett Circle Layover Facility Site 


In the 2035 Alternative 3, there would be up to 30 MBTA trainsets using Widett Circle as a layover 
facility. 


Emissions Inventory of Criteria Pollutants for Alternative 3 in 2035 


At the Widett Circle Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2035 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 30 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM2s, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 3 in 2035. 
As shown in Table 52, project-related pollutant emissions from the locomotives using the Widett Circle 
Layover Facility in the 2035 Alternative 3 are estimated to be 0.03 tpy for VOC, 0.28 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PM2.s, 0.32 tpy for CO, and 0.05 tpy for SO». 


Table 53—Project-related Locomotive Emissions for Alternative 3 in 2035 at the Widett Circle Site 
Emission VOC NOx PMio0 PM25 (ore) SO2 


Source 9) (tpy) (tpy) (tpy) (tpy) (tpy) 


tpy = tons per year. 


CO Hot Spot Concentrations for Alternative 3 in 2035 


As shown in Table 53, the maximum modeled 1-hour CO concentration at the intersection of Frontage 
Road at Widett Circle Access Road for Alternative 3 in 2035 was estimated to be 2.0 ppm and included a 
background concentration of 1.8 ppm. This maximum 1-hour CO concentration occurred at a receptor 
located along the southbound approach of Frontage Road about 25 meters from the intersection with 
Widett Circle Access Road. All of the modeled 1-hour CO concentrations at the intersection of Frontage 
Road at Widett Circle Access Road modeled for Alternative 3 in 2035 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Frontage Road at Widett Circle 
Access Road for Alternative 3 in 2035 was estimated to be 1.3 ppm and included a background 
concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at the same receptor 
location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations at the intersection 
of Frontage Road at Widett Circle Access Road modeled for Alternative 3 in 2035 were well below the 8- 
hour CO National and Massachusetts standard of 9 ppm. 
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Table 54—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2035 at the 
Widett Circle Site 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Frontage Road at Widett Circle Access Road 2.0 1.3 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4.7. 2035 Alternative 3 for the Beacon Park Yard Layover Site 


In the 2035 Alternative 3, there would be up to 20 MBTA trainsets using the Beacon Park Yard as a 
layover facility. 


Emissions Inventories at the Beacon Park Yard Layover Site 


At the Beacon Park Yard Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2035 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the up to 20 MBTA 
trainsets which would be using the layover facility. VOC, NOx, PMio, PM2s, CO, and SO2 emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative | in 2025. 
As shown in Table 54, project-related pollutant emissions from the locomotives using the Beacon Park 
Yard Layover Facility in the 2035 Alternative 3 are estimated to be 0.02 tpy for VOC, 0.20 tpy for NOx, 
0.01 tpy for PMio, 0.01 tpy for PM2.s, 0.23 tpy for CO, and 0.03 tpy for SOo. 


Table 55—Project-related Locomotive Emissions for Alternative 3 in 2035 at the Beacon Park Yard 
Site 
Emission VOC NOx PMi0 PMs CO SO2 


Source CN) (tpy) (tpy) Cy) (tpy) CO) 
Locomotives 0.02 0.20 0.01 0.01 0.23 0.03 


tpy = tons per year. 
CO Hot Spot Concentrations at the Beacon Park Yard Layover Site 


The intersection of Cambridge Street at Lincoln Street is the only signalized intersection in the immediate 
vicinity of the Beacon Park Yard Layover Facility site that could require an air quality analysis. As 
shown in Table 55, the maximum modeled 1-hour CO concentration at the intersection of Cambridge 
Street at Lincoln Street for Alternative 3 in 2035 was estimated to be 2.3 ppm and included a background 
concentration of 1.8 ppm. This maximum 1|-hour CO concentration occurred at a receptor located along 
the westbound approach of Cambridge Street about 25 meters from the intersection with Lincoln Street. 
All of the modeled 1-hour CO concentrations at the intersection of Cambridge Street at Lincoln Street 
modeled for Alternative 3 in 2035 were well below the 1-hour CO National and Massachusetts standard 
of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Cambridge Street at Lincoln Street 
for Alternative 3 in 2035 was estimated to be 1.6 ppm and included a background concentration of 1.2 
ppm. This maximum 8-hour CO concentration occurred at the same receptor location as did the 1-hour 
concentration. All of the modeled 8-hour CO concentrations at the intersection of Cambridge Street at 
Lincoln Street modeled for Alternative 3 in 2035 were well below the 8-hour CO National and 
Massachusetts standard of 9 ppm. 
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Table 56—Estimated Maximum 1- and 8-Hour CO Concentrations at the Beacon Park Yard Site for 
Alternative 3 in 2035 


Maximum 1-hour? Maximum 8-hour? 


Intersection Name 


(ppm) (ppm) 
Cambridge Street at Lincoln Street 2.3 1.6 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.4.8. 2035 Alternative 3 for the Readville-Yard 2 Layover Site 


In the 2035 Alternative 3, MassDOT would continue to use Readville-Yard 2 as its maintenance repair 
facility and largest layover yard for its south side service. It is anticipated that MassDOT would increase 
the number of trainsets using this layover facility from 10 to up to 18 to continue to support South Station 
operations. 


Emissions Inventories at the Readville-Yard 2 Layover Site 


At the Readville-Yard - 2 Layover site, there would be no MBTA-related pollutant emissions from motor 
vehicles in the 2035 Alternative 3, as there would be no measurable increase in motor vehicle traffic due 
to the SSX project. There would, however, be emissions of criteria pollutants due to the 18 MBTA 
trainsets which would be using the layover facility. WOC, NOx, PMio, PM2s, CO, and SO emissions 
from the locomotives entering and leaving the layover facility were estimated for Alternative 1 in 2025. 
As shown in Table 56, project-related pollutant emissions from the locomotives using the Readville-Yard 
2 Layover Facility in the 2035 Alternative 3 are estimated to be 0.02 tpy for VOC, 0.21 tpy for NOx, 0.01 
tpy for PMio, 0.01 tpy for PMs, 0.24 tpy for CO, and 0.03 tpy for SO. 


Table 57—Project-related Locomotive Emissions for Alternative 3 in 2035 at the Readville-Yard 2 
Site 
Emission VOC NOx PMio0 PM25 (oe) SO2 


Source (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) 
Locomotives 0.02 0.21 0.01 0.01 0.24 0.03 


tpy = tons per year. 
CO Hot Spot Concentrations at the Readville-Yard 2 Layover Site 


The intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square is the only 
signalized intersection in the immediate vicinity of the Readville-Yard 2 Layover Facility site that could 
require an air quality analysis. As shown in Table 57, the maximum modeled 1-hour CO concentration at 
the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 
3 in 2035 was estimated to be 2.1 ppm and included a background concentration of 1.8 ppm. This 
maximum 1-hour CO concentration occurred at a receptor located along the northwest approach of 
Neponset Valley Parkway about 3 meters from the intersection with Hyde Park Avenue/Wolcott Court. 
All of the modeled 1-hour CO concentrations at the intersection of Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square modeled for Alternative 3 in 2035 were well below the 1-hour CO 
National and Massachusetts standard of 35 ppm. 


The maximum modeled 8-hour CO concentration at the intersection of Hyde Park Avenue/Neponset 
Valley Pkwy/Wolcott Ct/Wolcott Square for Alternative 3 in 2035 was estimated to be 1.4 ppm and 
included a background concentration of 1.2 ppm. This maximum 8-hour CO concentration occurred at 
the same receptor location as did the 1-hour concentration. All of the modeled 8-hour CO concentrations 
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at the intersection of Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square modeled for 
Alternative 3 in 2035 were well below the 8-hour CO National and Massachusetts standard of 9 ppm. 


Table 58—Estimated Maximum 1- and 8-Hour CO Concentrations for Alternative 3 in 2035 at the 
Readville-Yard 2 Site 


: Maximum 1-hour? Maximum 8-hour? 
Intersection Name 
(ppm) (ppm) 


Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott 


2.1 1.4 
Square 


a Values include a background 1-hour CO concentration of 1.8 ppm. 

b Values include a background 8-hou CO concentration of 1.2 ppm. 

ppm = parts per million. 

The National Ambient Air Quality Standards for carbon monoxide are: 1-hour = 35 ppm and 8-hour = 9 ppm. 


6.5. Construction Impacts 


Construction-related activities can result in short-term impacts on ambient air quality. These potential 
impacts can include fugitive dust emissions, direct emissions from construction equipment and truck 
exhausts, and increased emissions from motor vehicles on local streets due to traffic disruption. 


6.5.1. | Fugitive Dust Emissions 


Fugitive dust emissions can result from movement of construction equipment and transport of materials to 
and from a construction site. Dust emissions can also occur during site preparation activities such as 
building demolition, grading, or removal of vegetation to prepare a site for construction. Fugitive dust 
would generally be a problem during periods of intense construction activity and would be accentuated by 
windy and/or dry conditions. DEP regulation 310 CMR 7.09 requires that dust impacts be mitigated. 


Uncovered construction vehicles that transport excavated material on local roadways can also result in 
fugitive dust emissions. Trucks travelling near residential and other sensitive receptor locations may 
aggravate these potential impacts. 


6.5.2. Direct Emissions from Construction Equipment 


Direct emissions from construction equipment and truck exhausts can result in short-term impacts on 
local air quality levels. Compared with emissions from other motor vehicle sources in the air quality 
study area, emissions from construction equipment and trucks are generally insignificant with respect to 
compliance with the ambient air quality standards. Furthermore, Administrative Consent Order (ACO- 
BO-00-7001) entered into by the DEP and the Massachusetts Executive Office of Transportation (EOT) 
on January 26, 2005, and its Amendments, requires the EOT (now MassDOT) to implement a 
construction equipment retrofit program and retrofit equipment with emission control technologies such 
as oxidation catalysts and particulate filters for large MassDOT-funded projects. 


Requiring “clean diesel” practices for construction equipment, such as Tier 4 engines or best available 
retrofit technology on older engines, would help mitigate any temporary impacts. In accordance with 
EPA’s Non-Road Diesel Rule, diesel engines used for the construction equipment would be required to 
use the fuel to better enhance emission controls. When the equipment is properly operated and 
maintained, no adverse impacts on ambient air quality standards are expected. 
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6.5.3. Traffic Disruption and Congestion 


Construction activities can also result in traffic disruption and rerouting. Traffic disruption, such as 
decreased roadway capacity or detouring, can lead to increased traffic congestion, thereby increasing 
motor vehicle exhaust emissions on nearby roadways. Proper traffic management during the construction 
period can mitigate potential effects. 


6.6. Summary of Project-related Air Quality Impacts at South 
Station 


Table 58 presents a summary of the project-related emissions inventories in the vicinity of the South 
Station site, described in detail throughout Section 6 above. Project-related pollutant emissions for 2025 
Alternative 1 are higher by an average of about 1% when compared to the project-related emissions for 
the 2025 No Build Alternative. Project-related emissions for Alternative 1 in 2035 are higher by an 
average of about 2% when compared to the project-related emissions for the 2035 No Build Alternative. 


Table 59—Summary of Project-related Criteria Pollutant Emissions at the South Station Site by 
Alternative 


Project Voc NOx PMi0 PM25 co SO2 
Alternative CY) Cy) CY) Cy) Cy) Cy) 
2012 Existing Conditions 7.30 26.96 1.88 1.19 84.38 0.47 
2025 No Build Alternative 2.75 8.43 1.38 0.55 68.92 0.47 
2025 Alternative 1 2.80 8.49 1.41 0.55 69.84 0.48 
2025 Alternative 3 2.86 8.70 1.42 0.56 70.82 0.48 
2035 No Build Alternative 2.69 7.88 1.47 0.56 73.08 0.48 
2035 Alternative 1 2.74 8.00 1.49 0.58 74.41 0.49 
2035 Alternative 3 2.78 8.11 1.52 0.59 75.42 0.49 


tpy = tons per year 


These very large decreases in pollutant emissions in the vicinity of South Station between 2012 and 2025 
are due to significant reductions in pollutant emission factors which offset the growth of motor vehicle 
traffic and train volumes in the area around South Station. The very small increases between 2025 and 
2035 are due to very small reductions in pollutant emission factors from 2025 to 2035 and the growth of 
traffic and train volumes in the area around South Station. 
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Table 60—Summary of Estimated Maximum 1- and 8-Hour CO Concentrations at the South Station 
Site by Alternative 


Maximum Maximum 
hice Worst Case Intersection sscentration Concentration 
(ppm) (ppm) 

2012 Existing Conditions Surface Road at Kneeland Street 3.3 2.3 
2025 No Build Alternative Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2025 Alternative | Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2025 Alternative 3 Surface Road at Kneeland Street Ds 1.6 
2035 No Build Alternative Atlantic Avenue at Seaport Blvd. 2.3 1.6 
2035 Alternative 1 Atlantic Avenue at Seaport Blvd. Des) 1.6 
2035 Alternative 3 Surface Road at Kneeland Street 2.3 1.6 


ppm = parts per million 


7. Proposed Mitigation/Consistency with Regulatory Requirements 


ist, Proposed Mitigation for the SSX Project 


The air quality study included an emissions inventory analysis that estimated the project-related area wide 
VOC, NOX, CO, PMio, PM25, and SO2 emissions. This analysis evaluated the changes in emissions 
based upon changes in the average daily railroad operations, average daily traffic volumes, and 
locomotive and motor vehicle emission rates. Using EPA recommended air quality modeling techniques, 
total pollutant emissions were calculated for the existing conditions (2012); the No Build Alternative in 
the approximate opening year of 2025 and in the horizon year of 2035; Alternative 1 in 2025 and 2035, 
and Alternative 3 in 2025 and 2035. The mesoscale analysis results for each of the alternatives evaluated 
are presented in Section 6. 


7.1.1. Emissions Inventory Analysis 


Project-related pollutant emissions for Alternative 1 in both 2025 and 2035 are higher from 1 to 2% when 
compared to the project-related emissions for the respective No Build Alternatives. Project-related 
emissions for Alternative 3 in both 2025 and 2035 are higher by about 3% when compared to the project- 
related emissions for the respective No Build Alternative. 


This air quality study demonstrated that emissions from the proposed SSX project would not create a new 
violation of the NAAQS; would not increase in the frequency or severity of any existing violations; and 
would not delay the attainment of any NAAQS. Therefore, no mitigation of project-related emissions 
would be required. 


7.1.2. CO Hot Spot Analysis 


The CO Hot Spot analysis demonstrated that all of the modeled 1- and 8-hour CO concentrations at all of 
the intersections analyzed were well below the 1-hour and 8-hour CO National and Massachusetts 
standards of 35 ppm and 9 ppm, respectively. Therefore, no mitigation of project-related CO emissions at 
traffic intersections would be required. 
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7.2. Construction Mitigation Measures 


Temporary air quality impacts could result from construction activities associated with the South Station 
Expansion project. Construction-related impacts can include fugitive dust emissions, direct emissions 
from construction equipment, and increased emissions from motor vehicles on local streets due to traffic 
disruption. However, the close proximity of construction activities to nearby businesses, and other areas 
where the general public has reasonable access creates the need for appropriate mitigation measures to be 
implemented during construction. The construction contractor would need to prepare an emissions 
control plan that would address the areas of fugitive dust, construction equipment and vehicle exhaust, 
and potential traffic disruption and congestion. Potential mitigation measures for these areas are 
discussed below. 


7.2.1. Fugitive Dust 


DEP regulation 310 CMR 7.09, as well as local ordinances require that fugitive dust be controlled. Good 
“housekeeping” practices, such as wetting exposed earth areas, covering dust-producing materials during 
transport, and limiting construction activities during high wind conditions, can help to minimize the dust 
impacts. Potential mitigation measures that may be employed by the construction contractor, as part of 
the emissions control plan discussed above, include: 


Seeding, paving, covering, wetting, or otherwise treating disturbed soil surfaces; 

Minimizing storage and unnecessary transfers of spoils and debris on-site; 

Using wind screens or fences; 

Covering all truckloads of dust-producing material; 

Removing all loose or unsecured debris or materials from empty trucks prior to leaving the site; 
Reducing traffic speeds on any unpaved surfaces; 

Vacuum sweeping or watering of all paved surfaces and roadways on which equipment and truck 
traffic enter and leave the construction areas; 

e Using wheel and truck washes at site egresses; and 

e Modifying work schedules when weather conditions could lead to adverse impacts (e.g., very dry 
soil and high winds). 


7.2.2. | Construction Equipment and Vehicle Exhaust 


MassDOT and its contractors must comply with MassDEP’s Diesel Retrofit Program (DRP), a program 
that was developed by MassDEP as a means to control emissions from construction equipment by 
promoting the use of such engine emission controls as oxidation catalysts or particulate filters for diesel 
engines to the maximum extent practicable. Additionally, compliance with the State’s Low Sulfur Diesel 
standards (301 CMR 7.05) must be met. Furthermore, all construction equipment would be required to 
comply with 310 CMR 7.11 (1) (b) which requires that engines idle for no more than five minutes. 


U.S. EPA has implemented the Clean Air Nonroad Diesel Rule to reduce emissions from nonroad diesel 
engines by combining engine and fuel controls to achieve maximum emission reductions. U.S. EPA 
established strict Tier 4 emission standards for manufacturers of new nonroad engines that would reduce 
exhaust emissions from these engines by approximately 90%. The use of Low Sulfur Diesel and Ultra 
Low Sulfur Diesel allows manufacturers to install advanced emission control systems that would lead to 
significant decreases in nonroad engine emissions. However, older diesel construction equipment would 
still emit higher levels of pollutant emissions. 
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In order to mitigate emissions from older construction equipment, MassDEP has established the 
Massachusetts Diesel Retrofit Program (MDRP) to reduce excessive diesel emissions at state-funded 
construction projects. After-engine emission controls, such as oxidation catalysts and particulate filters, 
are used on construction equipment and other heavy-duty mobile sources to reduce harmful emissions. In 
January 2008, MassDEP amended the retrofit applicability requirement to include engines of 50 
horsepower or greater that would be on-site for 30 days or more. 


In addition to the MDRP mitigation, all equipment and vehicles should be kept properly maintained and 
repaired to minimize exhaust emissions, including odors. As part of the emissions control plan, the 
construction contractor should also establish and maintain records of the routine maintenance programs 
for internal combustion engine-powered vehicles and equipment used for the project. Proper maintenance 
and repair would minimize potential odor impacts due to diesel exhaust from construction equipment and 
trucks. Gasoline-fueled vehicles and equipment generally do not generate significant odor impacts when 
properly operated and maintained. 


Excessive idling of vehicles and equipment (greater than five minutes) should be prohibited, as required 
by Massachusetts General Law Ch.90, Section 16A and DEP regulation 310 CMR 7.11. Other potential 
mitigation measures may include the use of alternative-fueled or electric equipment where feasible. 


7.2.3. Traffic Disruption and Congestion 


Implementing appropriate traffic management techniques during the construction period can mitigate 
increases in emissions from traffic congestion due to the construction project and vehicles accessing the 
sites. Traffic Management Plans (TMPs) for each of the work zones should be developed and 
implemented. The TMPs should be coordinated with the emissions control plan discussed above. 
Examples of traffic management techniques that may be applicable include the following: 


Prohibiting construction vehicle travel during peak traffic periods; 

Using temporary signage and variable message displays; 

Applying physical controls such as temporary pavement markings and channelization; 

Using traffic control officers and flaggers; 

Notifying the public (e.g., through traveler information services) of construction-related traffic 
congestion; 

e Designating construction staging areas and worker parking areas; and 

e Designating construction truck routes. 


7.2.4. Additional Dust Control Considerations 


Based on the extent of planned construction activity, and recognizing that any impacts on the general 
public and sensitive receptors would be temporary, the air quality mitigation measures recommended 
above are expected to be adequate to avoid adverse air quality impacts from the proposed project. 
Nevertheless, additional mitigation measures may still be necessary to further reduce the potential for dust 
impacts if frequent or persistent complaints arise during construction. These measures could include the 
following: 


e Consideration of alternative methods of construction; 

e Minimization of equipment usage in close proximity to sensitive receptors; 

e Minimization of the numbers of pieces of equipment and trucks in use or staged in the 
construction site area; 
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e Curtailment of work during conditions that are conducive to dust impacts (e.g., dry weather with 
high wind speeds); 

e More frequent inspection or review of construction activities; and 

e Enhanced procedures for community relations and notification. 


Because of the temporary nature of the intended construction activities, and the anticipated mitigation 
measures to be implemented, air quality monitoring in the community is not expected to be needed for 
this project. However, any Occupational Safety and Health Administration requirements for air quality 
monitoring for worker health and safety, or for confined space entry, would need to be satisfied by the 
construction contractor. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.’ In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 

2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which would provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue would be restored for public 
and station access. 

Create an extension of the Harborwalk along reopened Dorchester Avenue. 
Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 

5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 


rail service needs. 


This Noise and Vibration Technical Report has been prepared in support of the Draft Environmental 
Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in accordance with 
the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) on the 
Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and the FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


The Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment guidance 
manual? sets forth the basic concepts, methods and procedures for evaluating the extent and severity of 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 

? Federal Transit Administration. Transit Noise and Vibration Impact Assessment Report No. FTA-VA-90-1003-06. May 2006. 
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noise and vibration impacts from transit projects. The FTA guidelines assess noise impacts based on the 
selected land-use's sensitivity to noise. For example, the day-night noise level (or Ldn) is the noise metric 
used to assess project impacts at residential receptors while the hourly Leq noise level is used to assess 
impacts at non-residential and institutional receptors. The Leq represents a level of constant noise that has 
the same acoustic energy as the fluctuating noise level measured over a given time period such as an hour. 
The Ldn level represents the average noise level measured over a 24-hour period with a 10-dBA penalty 
added to the nighttime hours (10 p.m. to 7 a.m.) to account for people’s increased sensitivity to noise while 
they are trying to sleep. 


For each identified noise-sensitive receptor location, noise levels under the future year 2035 Build 
Alternatives were compared with the FTA noise criteria to determine impact. The train operations at 
South Station would be the same for all three 2035 Build Alternatives: Alternative | - Transportation 
Improvements Only, Alternative 2 - Joint/Private Development Minimum Build, and Alternative 3 - 
Joint/Private Development Maximum Build. As a result, the train operations noise modeling analysis 
results that were developed for Alternative 1 were also used in the noise assessment for Alternatives 2 and 
a 


The results of the noise and vibration assessment for the SSX project indicate that noise impacts from 
Alternative 1 are expected to occur at noise sensitive receptor locations across the Fort Point Channel due 
to the removal of the USPS facility along Dorchester Avenue. The USPS facility acts as an effective 
noise barrier so that the noise from the existing train operations at South Station does not impact the 
receptors across the Fort Point Channel. With the removal of the USPS facility, there would be a direct 
sound propagation path across the Fort Point Channel. As a result, the 24-hour Ldn noise level would 
exceed the FTA moderate impact criteria. In addition, the peak-hour Leq noise level at the building at 
245 Summer Street would also exceed the FTA’s moderate impact criterion. For Alternative 2 and 
Alternative 3, the development along Dorchester Avenue and the air rights over South Station would 
entirely enclose the station area and, thereby, eliminate the noise impact at the building at 245 Summer 
Street and across the Fort Point Channel. 


Because of the slow speed of the trains entering and leaving South Station, the vibration levels from the 
trains are not expected to exceed the FTA criterion for human annoyance. The vibration levels, however, 
would be perceptible along the platforms when standing next to the locomotives. 


In any alternative, the trains at South Station would require midday layover at up to three proposed 
locations: Widett Circle, Beacon Park Yard, and Readville - Yard 2. At the Beacon Park Yard layover 
facility, the midday peak activity hour Leq noise level would exceed the FTA severe impact criterion at 
the residential receptors along Wadsworth Street and Pratt Street. At the Readville - Yard 2 layover 
facility, the midday peak activity hour Leq noise level would exceed the FTA moderate impact criterion 
at the nearby residential receptors along Wolcott Street and Riley Road. These impacts would require 
mitigation. There would be no noise impact from the train operations at the Widett Circle layover facility, 
because the nearest noise sensitive receptors along Albany Street are approximately 1,300 feet away. 


Vibration levels from the track switches and crossovers at the Beacon Park Yard would exceed the FTA 
annoyance criterion of 72 VdB at residential receptors located within 130 feet of the switch. At Widett 
Circle and Readville — Yard 2, residential receptors are not located within 130 feet of the switches. 


Although construction noise levels from the SSX project are not expected to exceed the FTA construction 
noise limits, they are expected to exceed the more stringent City of Boston construction noise limits. The 
building at 245 Summer Street and the headhouse building at existing South Station would be impacted 
by construction noise. Vibration levels generated by the construction equipment proposed for this project 
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would not result in structural damage to nearby buildings, but could exceed the FTA human annoyance 
criterion. 


3. Regulatory Context 


The FTA has developed guidelines? that describe the methodology for preparing the noise and vibration 
analyses for transit projects. The FRA adheres to the methodology described in the FTA guidance 
manual for assessing noise and vibration impacts on FRA funded projects. The FTA guidance manual 
sets forth the basic concepts, methodology, impact criteria, and procedures for evaluating the extent and 
severity of the noise and vibration impacts from transit projects. 


4. Methodology 
4.1 FTA Noise and Vibration Criteria 


The criteria established by the FTA were used to evaluate impacts at noise-sensitive receptor locations 
adjacent to or near South Station and the layover facility sites. The following sections discuss the various 
noise and vibration evaluation criteria for the operation and construction of the South Station Expansion 
project. 


4.1.1 Noise from Train Operations 


For each identified noise-sensitive receptor location, noise levels under the future year 2035 Build 
Alternatives were compared with the FTA noise criteria to determine impact. The train operations at 
South Station would be the same for all three 2035 Build Alternatives (Alternative 1, 2, and 3). Asa 
result, the train operations noise modeling analysis results for Alternative 1 were also used in the noise 
assessment for Alternatives 2 and 3. The FTA Transit Noise and Vibration Impact Assessment guidance 
manual sets forth the basic concepts, methods and procedures for evaluating the extent and severity of 
noise impacts from transit projects. The FTA guidelines assess noise impacts based on the selected land- 
use's sensitivity to noise. For example, the day-night noise level (or Ldn) is the noise metric used to 
assess project impacts at residential receptors while the hourly Leq noise level is used to assess impacts at 
non-residential and institutional receptors. The Leq represents a level of constant noise that has the same 
acoustic energy as the fluctuating noise level measured over a given time period such as an hour. The Ldn 
level represents the average noise level measured over a 24-hour period with a 10-dBA penalty added to the 
nighttime hours (10 p.m. to 7 a.m.) to account for people’s increased sensitivity to noise while they are trying 
to sleep. The FTA does not consider most commercial businesses and industrial receptors sensitive to 
transit-related noise. 


> Federal Transit Administration. Transit Noise and Vibration Impact Assessment Report No. FTA-VA-90-1003-06. May 2006. 
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Source: Federal Transit Administration, Transit Noise and Vibration 
Impact Assessment, Washington, D.C., May 2006. 


Figure 1—FTA Noise Impact Criteria for Transit Projects 


As shown in Figure 1, the FTA outdoor noise impact criteria are defined by two curves that allow 
increasing project noise levels as existing noise increases up to a point, beyond which impact is 
determined based on project noise alone. The FTA noise criteria are delineated into two categories: 
moderate impact and severe impact. The moderate impact threshold defines areas where the change in 
noise is noticeable but may not be sufficient to cause a strong, adverse community reaction. The severe 
impact threshold defines the noise limits above which a significant percentage of the population would be 
highly annoyed by new noise. Category 1 receptors (such as serene parks) are represented along the left 
axis and are described by the hourly Leq noise metric. Category 2 receptors (such as residences, hotels, 
and hospitals) are also represented along the left axis but are described by the 24-hour Ldn noise metric. 
Finally, Category 3 receptors (such as schools and churches) are represented along the right axis and are 
described by the hourly Leq noise metric. The FTA land-use categories and noise metrics are described 
in Table 1. The FTA noise limits, which are based on the existing background levels, are determined 
using empirical formulas and are shown graphically in Figure 1. 


Table 1—FTA Outdoor Land-Use Categories and Noise Metrics 


Land-Use ; Ange 
Category* Noise Level Description 
1 Leq(h) Tracts of land set aside for serenity and quiet, such as outdoor 
4 amphitheaters, concert pavilions, and historic landmarks. 
Buildings used for sleeping include residences, hospitals, hotels 
2 Ldn and other areas where nighttime sensitivity to noise is of utmost 


importance. 


Institutional land-uses with primarily daytime and evening uses 
3 Leq(h) include schools, libraries, churches, museums, cemeteries, 

historical sites and parks, and certain recreational facilities used 
for study or meditation. 


a Land-Use categories are based on sensitivity to noise intrusions. 
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Although the curves in Figure | are defined in terms of the project noise exposure and the existing noise 
exposure, it is the increase in the cumulative noise — when the project is added to the existing noise levels 
— that is the basis for the criteria. 


Figure 2 shows the noise impact criteria for Category | and 2 land uses in terms of the allowable increase 
in the cumulative noise exposure. 


Note: 

Noise exposure is in terms 
of Leg (h) for Category 

1 land uses, Lan for 


Noise Exposure Increase 


40 45 50 55 60 65 70 75 80 
Existing Noise Exposure 


Source: Federal Transit Administration, Transit Noise and Vibration 
Impact Assessment, Washington, D.C., May 2006. 


Figure 2—Increase in Outdoor Cumulative Noise Levels Allowed by FTA Criteria 


For example, the curves in Figure 2 indicate that the criterion for impact allows a noise exposure increase 
of 10 dBA if the existing noise exposure is 42 dBA or less, but only a 1 dBA increase when the existing 
noise level is 70 dBA. 


4.1.2 Vibration from Train Operations 


The FTA criteria were used to assess annoyance due to vibration and ground-borne noise from transit 
operations. The FTA vibration criteria for evaluating ground-borme vibration and noise impacts from 
train operations at nearby sensitive receptors are shown in Table 2. These vibration criteria are related to 
ground-borne vibration levels that are expected to result in human annoyance, and are based on root mean 
square (or RMS) velocity levels expressed in decibels (or VdB) relative to one micro-inch per second 
(uips). The FTA's experience with community response to ground-borne vibration indicates that when 
there are only a few train events per day, it would take higher vibration levels to evoke the same 
community response that would be expected from more frequent events. This is accounted for in the FTA 
criteria by distinguishing between projects with frequent (more than 70 train events per day), occasional 
(between 30 and 70 train events per day), and infrequent events (less than 30 train events per day). The 
vibration criteria levels shown in Table 2 are defined in terms of human annoyance for different land-use 
categories such as high sensitivity (Category 1), residential (Category 2), and institutional (Category 3). 
In general, the threshold of human perceptibility of vibration is 65 VdB. 
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Table 2—FTA Exterior Ground Borne Vibration and Interior Noise Impact Criteria for Annoyance 
Ground-Borne Vibration Levels Ground-Borne Noise Levels 
(VdB)* (Exterior) (dBA)? (Interior) 
Frequent Occasional Infrequent Frequent Occasional Infrequent 
Events° Events‘ Events* Events‘ Event! Event® 


Land Use Category 


Description 


Category 1: 

Buildings where low vibration is 

essential for interior operations. 

Category 2: 

Residences and buildings where 

people normally sleep. 

Category 3: 

Institutional buildings with 

primarily daytime use. 
a RMS vibration velocity levels are reported in decibels (or VdB) referenced to | micro inch per second (tips). 
b Ground-Borne noise levels are reported in A-weighted decibels (dBA) referenced to 20 micro Pascals. 
c “Frequent Events” is defined as more than 70 vibration events per day. 
d “Occasional Events” is defined as between 30 and 70 vibration events per day. 
e “Infrequent Events” is defined as less than 30 vibration events per day. 
f N/A means “not applicable”. Vibration-sensitive equipment is not sensitive to ground-borne noise. 


The vibration levels shown in Table 2 are well below the onset of structural damage to buildings of 100 
VdB. It is extremely rare for vibration from transit operations to cause any sort of building damage, even 
minor cosmetic damage. The potential for damage from vibratory or impact devices, however, would be 
addressed as part of the construction assessment. 


The building located at 245 Summer Street, adjacent to the project area, has indicated that their computers 
located in the basement of the building are extremely sensitive to vibration. The FTA criterion for 
buildings with vibration sensitive equipment is 65 VdB. 


While vibration criteria are generally used to assess annoyance from transit sources at the exterior facade 
of receptors, ground-borne noise, or the rumbling sound due to vibrating room surfaces, is typically 
assessed indoors. In general, the relationship between vibration and ground-borne noise depends on the 
dominant frequency of the vibration and the acoustical absorption characteristics of the receiving room. 
According to the FTA guidelines, the dominant vibration frequency from trains passing along typical 
ground and soil conditions generally occurs in the 30-60 Hz range. 


4.1.3 Construction Noise and Vibration 
FTA Guidelines 


During the preliminary environmental permitting phase of a project when construction details are limited, 
the FTA suggests evaluating proposed construction scenarios against the one-hour Leq thresholds shown 
in Table 3. These criteria are compared to noise levels from the two loudest pieces of equipment that, 
under worst-case conditions, operate continuously for one hour. The FTA construction noise limits are 
reported for the peak one-hour period in A-weighted decibels (or dBA). Construction noise limits are 
established for both daytime (7 a.m—10 p.m.) and nighttime (10 p.m.-7 a.m.) activities. The maximum 
noise limits represent noise levels from the two loudest pieces of equipment operating at full power over a 
period of one-hour. 
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Table 3—Recommended FTA Construction Noise Limits (in dBA) 


Land-Use Category Construction Period 
Daytime Nighttime 
Residential 90 80 
Commercial 100 100 
Industrial 100 100 


The primary concern regarding construction vibration relates to potential damage effects to buildings. 
Guideline vibration damage criteria are shown in Table 4 for various structural categories. Table 4 shows 
the construction vibration damage criteria in both peak particle velocity (PPV) in inches/second, and in 
root-mean-square (RMS) vibration velocity in decibels (VdB). These limits are criteria that should be 
used during the environmental impact assessment phase to identify potential problem locations that must 
be addressed during final design. 


Table 4—Construction Vibration Damage Criteria for Buildings 


Building Category PPV (inches/second) VdB (vibration velocity in decibels) 
Reinforced-concrete, steel or timber 0.5 102 
Engineered concrete and masonry 0.3 98 
Non-engineered timber and masonry buildings 0.2 94 
Buildings extremely susceptible to vibration damage 0.12 90 

City of Boston 


In addition to the FTA criteria, the City of Boston Construction Noise Limits were also evaluated to 
determine impact during construction. In general, local noise ordinances do not set limits on noise from 
transit operations but rather on construction and other nuisance noises. Additionally, construction 
activities to the maximum extent possible are limited almost everywhere to the daytime hours when noise 
is less intrusive. 


However, the construction noise limits for the City of Boston are much more conservative than the FTA 
construction noise guidelines described above. In addition, they require a more detailed construction 
noise assessment to determine impact. 


The City of Boston’s Regulations‘ for the control of noise emitted from construction sites indicates that it 
is unlawful to operate any construction device on any construction site if the operation of such devices 
emits noise, measured at the lot line of any affected property, in excess of the levels shown in Table 5. 


4 Boston Redevelopment Authority. City of Boston Noise Ordinance — Title 7, Section 50, Regulations for the Control of Noise in the City of 
Boston; Regulation 3: Restrictions on Noise Emitted from Construction Sites. City of Boston Zoning Code. January 1977. 
www.bostonredevelopmentauthority.org/zoning. 
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Table 5—City of Boston Construction Noise Limits 


Lot Use of Affected Property L10 Level Maximum Noise Level 
Residential or Institutional 75 dBA 86 dBA 
Business or Recreational 80 dBA -- 
Industrial 85 dBA -- 


4.1.4 Noise and Vibration Measurements 


A noise-monitoring program was conducted to: (1) establish the existing ambient background noise levels 
within the project area, and (2) develop the project criteria noise limits using the FTA guidelines. Noise 
measurements were obtained at noise-sensitive receptor locations near South Station and at the proposed 
layover site locations. Using base maps of the surrounding areas, and information obtained during site 
visits, representative measurement locations were selected. Noise measurements were obtained at several 
locations within the South Station platform area and four locations were selected to be representative of 
the different types of residential and other noise-sensitive land uses around South Station. Noise 
measurements were also taken at the three proposed layover site locations. The results of the noise- 
monitoring program were used to establish the existing background noise environment and to develop the 
allowable project noise criteria limits using the FTA guidelines. 


Vibration measurements were also obtained at four locations (including the building at 245 Summer 
Street adjacent to South Station) to determine the existing vibration levels from the train operations at 
South Station, as well at the three proposed layover locations sites. 


4.1.5 Impact Assessment 


The noise and vibration analysis used the prediction methodology contained in the FTA guidance manual. 
The modeling assumptions and methodology are summarized for noise and vibration separately in the 
following subsections. 


Noise Modeling Analysis 


The FTA noise prediction guidelines contain mathematical algorithms that allow the computation of 
project generated noise levels at selected receptor locations. The FTA noise model (spreadsheet format) 
requires inputs such as maximum noise levels at 50 feet for each type of noise source (e.g., locomotive 
engine idle, train movement, wheel squeal, etc.) that are expected to occur at South Station. 


Inputs such as the number of train operations, trainset sizes, and train speed were used to determine 
project noise levels at identified sensitive receptors. Other inputs such as track type (i.e., jointed, or 
continuously welded), the presence of an intervening noise barriers or buildings, and ground attenuation 
effects were also included in the noise modeling assessment. 


Vibration Modeling Analysis 


As with noise, the FTA guideline was also used to predict vibration levels from transit operations. The 
FTA vibration model combines various algorithms with empirically developed ground surface curves to 
estimate transit vibration levels along average soil conditions. As shown in Figure 3, the FTA surface 
vibration curves were used to predict ground-borne vibration and ground-borne noise levels from transit 
operations at receptor locations near South Station. The model then computes RMS velocity levels as 
well as converted ground-borne noise levels at each identified receptor location for single-event train 
operations. These computed levels were then compared with the FTA ground-borne vibration impact 
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criteria to determine the onset of impact. As shown in Figure 3, vibration curves are specified for both 
locomotives and lighter railcars. 
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Source: Federal Transit Administration, Transit Noise and Vibration Impact 
Assessment, Washington, D.C., May 2006. 


Figure 3—FTA Generalized Ground Surface Vibration Curves 
Project Impact Assessment 


The predicted noise and vibration levels from the proposed SSX project were compared to the FTA 
criteria to determine impact. At locations where the project noise and vibration levels were predicted to 
exceed the FTA and other applicable criteria, the feasibility of abatement measures listed in the FTA 
guidelines were evaluated for mitigating impacts at noise- and vibration-sensitive receptors. 


Construction Noise Impacts 


A preliminary construction noise analysis was performed in accordance with the calculation procedures 
described in the FTA guidance manual. Using information regarding the type of construction equipment 
that may be required for the project, and the construction equipment reference noise levels from the FTA 
guidance manual, estimates of predicted construction noise levels were determined at representative 
receptor locations to assess impacts. 


In areas where construction noise impacts were predicted to occur, appropriate noise mitigation measures 
were recommended. These noise mitigation measures included noise barriers, and enclosures for 
mechanical equipment operating at the construction site. 
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Construction Vibration Impacts 


A qualitative construction vibration analysis was also performed in accordance with the methodology 
described in the FTA guidance manual. The vibration analysis evaluated construction vibration levels 
relative to annoyance to building occupants and the potential to cause building damage. 


To evaluate construction vibration impacts to buildings, the peak particle velocity (ppv) in inches/second 
is the metric of interest. The peak particle velocity is defined as the maximum instantaneous positive or 
negative peak of the vibration event. Although peak particle velocity is appropriate for evaluating the 
potential of building damage, it is not suitable for evaluating human response to vibration. Because it 
takes some time for the human body to respond to vibration, the average RMS vibration level expressed 
in VdB is used in the FTA guidance manual to evaluate vibration impacts in terms of annoyance to 
humans. 


Vibration from construction activity is caused by general equipment operations, and is usually highest 
during pile driving, blasting, and construction related demolition activities. Typical vibration levels from 
construction activities do not have the potential to cause structural damage to buildings. Construction 
activities, such as pile driving, if performed within 50 to 100 feet of a structure, can produce vibration 
levels that may have the potential to cause damage. 


5. Existing Conditions 


5.1 South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, the Fort Point Channel, 
and the South Boston Waterfront/Innovation District. The site includes the following: South Station 
Rail/Transit Terminal and South Station Bus Terminal, the USPS General Mail Facility/South Postal 
Annex, including the portion of Dorchester Avenue fronting the site and running parallel to the Fort Point 
Channel. The South Station Rail Terminal area currently consists of 13 tracks, eight platforms and a 
system of trackwork (also referred to as interlockings) that allows Amtrak and the MBTA trains to serve 
the station from the NEC and Framingham/Worcester Line from the south and west and the MBTA’s 
Fairmount Line and Old Colony Railroad from the south. The site extends along a portion of the NEC 
Main Line to the west, extending past Cove Interlocking, and along a portion of the MBTA’s Fairmount 
Line/Old Colony Railroad to the south, extending just past Broad Interlocking. The site also includes a 
small park, the Harborwalk area, and a portion of the Fort Point Channel located at the southern end of 
the site. 


5.1.1 Noise Measurements 


A noise monitoring program was conducted in February 2013 to establish the existing noise levels within 
the project area, and to develop the noise impact criteria for the project using the procedures described in 
the FTA guidelines. Noise measurements were obtained at representative noise-sensitive receptor 
locations in the areas surrounding South Station. In addition, noise measurements were also obtained 
inside the station area along the platforms to determine the noise levels along the interior perimeter of the 
Station and to obtain representative noise levels from idling locomotives. Noise measurements were 
obtained at a total of eight locations. Four locations are within South Station, and four locations are 
outside the station area at the nearest noise-sensitive receptors. The noise measurement locations are 
shown in Figure 4. 
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Figure 4—Noise Measurement Locations at South Station 


The noise monitoring program consisted of measuring peak-hour Leq noise levels at non-residential 
receptors. In areas where there could be residential receptors, hourly Leq levels were measured during 
peak-hour, midday, and nighttime periods. These hourly noise measurements were then used in calculate 
an Ldn noise level using the methodology described in the FTA guidance manual. The sound level meter 
used on this project was a CEL Model 593 meter that is in compliance with the American National 
Standards Institute requirements for Type I accuracy. 


Table 6 lists the noise measurement locations and shows the noise measurement results. 


Noise measurement Location | is outside the South Station headhouse in the center of the area where the 
trains come into the station. The measured peak-hour Leq noise level at this location is 72.3 dBA. The 
primary source of noise at this location is from the idling electric locomotives from the Amtrak trains that 
enter the station locomotive first. During the peak-hour noise measurement period, Amtrak trains with 
electric locomotives were idling on Tracks 7 and 8 for part of the hour. Tracks 7 and 8 are located near 
measurement Location 1. A typical noise level from an idling locomotive is 80 dBA at a distance of 50 
feet. When the Amtrak trains are not idling in the station, other noise sources include: wheel/rail noise 
from the passenger railcars entering and leaving the station; idling noise from the diesel locomotives 
located at the far south end of the station away from the headhouse; passengers walking and talking as the 
go to and from their trains; rolling luggage bags; and the station public address system. 


Noise measurement Location 2 is at the building at 245 Summer Street adjacent to South Station. The 
measured peak-hour Leq noise level at this location is 71.3 dBA. The primary source of noise at this 
location is from the idling electric locomotives from the Amtrak trains that enter the station locomotive 
first. The measured Leq noise level at Location 2 is slightly lower than the Leq noise level measured at 
Location 1 because of the increased distance from the idling locomotives on Tracks 7 and 8. When the 
Amtrak trains are not idling in the station, other noise sources include: wheel/rail noise from the 
passenger railcars entering and leaving the station; idling noise from the diesel locomotives located at the 
far south end of the station away from the headhouse; passengers walking and talking as they go to and 
from their trains; rolling luggage bags; and the station public address system. 
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Table 6—Existing Measured Noise Levels at the South Station Area 


Description See aa Sta Ldn Level 
1 South Station headhouse 72.3 dBA = =S aes 
2 245 Summer Street 71.3 dBA ae a Aus 
3 East Side of South Station — Track 13 82.0 dBA --- --- ae 
4 West Side of South Station — Track 1 69.1 dBA os ae Ales 
5 Atlantic Avenue at East Street 67.8 dBA 67.0 dBA 64.4 dBA 69.3 dBA 
6 Atlantic Avenue at Kneeland Street 73.0 dBA 71.0 dBA 65.0 dBA 71.2 dBA 
7 Federal Reserve Building 64.6 dBA = en eae 
8 Across Fort Point Channel at Necco Street 56.4 dBA 57.9 dBA 54.0 dBA 59.2 dBA 


Note: --- indicates that midday and nighttime hourly Leq noise measurements were not obtained because there are no residential receptors at this 
location. The 24-hour Ldn noise level is determined from the measured peak-hour, midday, and nighttime hourly Leq noise levels. The Ldn 
noise level is only required for residential receptors or receptors where people normally sleep such as hospitals and hotels. 


Noise measurement Location 3 is on the east side of South Station along Track 13 near the USPS facility. 
The measured peak-hour Leq noise level at this location is 82.0 dBA. The primary source of noise at this 
location is from the idling diesel locomotives from the MBTA trains that enter the station passenger 
railcars first. All of the MBTA commuter rail trains have their diesel locomotives at the south end of the 
station away from the headhouse. Since noise measurement Location 3 is much closer to these idling 
diesel locomotives, and since there are idling diesel locomotives on almost all of the tracks during peak- 
hours, the measured peak-hour noise level is higher than the levels measured at the South Station 
headhouse. 


Noise measurement Location 4 is on the west side of South Station along track 1, but closer to the 
headhouse than measurement Location 3. The measured peak-hour Leq noise level at this location is 69.1 
dBA. The primary source of noise at this location is from the idling electric locomotives from the Amtrak 
trains that enter the station locomotive first. Since this location is farther from the idling Amtrak 
locomotives on Tracks 7 and 8, the measured peak-hour noise level is lower than the noise levels 
measured at Locations 1 and 2. When the Amtrak trains are not idling in the station, other noise sources 
include: wheel/rail noise from the passenger railcars entering and leaving the station; idling noise from 
the diesel locomotives located at the far south end of the station away from the headhouse; passengers 
walking and talking as they go to and from their trains; rolling luggage bags; the station public address 
system; and the local street traffic on Atlantic Avenue. 


Noise measurement Location 5 is outside of South Station along Atlantic Avenue near East Street. The 
measured peak-hour Leq noise level at this location is 67.8 dBA. The primary noise source at this 
location is the train activity at South Station, and the local street traffic on Atlantic Avenue. The primary 
noise source from the train activity at South Station is from the idling locomotives. Because of the 
current and future potential for residents to live in buildings along Atlantic Avenue, hourly Leq noise 
levels were also obtained during midday (67.0 dBA), and nighttime (64.4 dBA) hours. Using the 
methodology described in the FTA guidance manual, a 24-hour Ldn noise level was calculated using the 
noise measurements from these three hourly periods. This noise measurement procedure was used 
because leaving the sound level meter unattended on the sidewalk for a 24-hour period was impractical 
for security reasons. The Ldn noise level at measurement Location 5 is 69.3 dBA. 
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Noise measurement Location 6 is outside of South Station along Atlantic Avenue near Kneeland Street. 
The measured peak-hour Leq noise level at this location is 73.0 dBA. The primary noise source at this 
location is the diesel locomotive idling on Track 1. Noise from idling diesel locomotives on the other 
tracks also contributed to the higher Leq noise level measured at this location relative to the measured 
Leq noise level at measurement Location 5. In addition to the noise from the idling locomotives, there 
was also the noise from the local street traffic on Atlantic Avenue and Kneeland Street. Because of the 
current and future potential for residents to live in buildings on this end of Atlantic Avenue, hourly Leq 
noise levels were also obtained during midday (71.0 dBA), and nighttime (65.0 dBA) hours. Using the 
methodology described in the FTA guidance manual, a 24-hour Ldn noise level was calculated using the 
noise measurements from these three hourly periods. The Ldn noise level at measurement Location 6 is 
71.2 dBA. 


Noise measurement Location 7 is at the Federal Reserve Building on Summer Street across from South 
Station. The measured peak-hour Leq noise level at this location is 64.6 dBA. The primary noise source 
at this location is the local street traffic on Summer Street. South Station and the building at 245 Summer 
Street effectively shield the Federal Reserve Building from any train noise from South Station. 


Noise measurement Location 8 is across the Fort Point Channel at Necco Street. The measured peak-hour 
Leq noise level at this location is 56.4 dBA. The primary noise source at this location is the local street 
traffic on Summer Street, especially as it crosses over the Summer Street Bridge, and noise from the 
USPS facility adjacent to South Station. The USPS facility effectively shields this area from any train 
noise from South Station. Because of the current and future potential for residents to live in the area 
across the Fort Point Channel, hourly Leq noise levels were also measured during a midday (57.9 dBA), 
and nighttime (54.0 dBA) hour. The nighttime hourly Leq noise measurement was obtained around 
midnight and is not representative of the higher volume of nighttime truck activity that occurs between 4 
and 5 a.m. at the USPS facility. The midnight hourly Leq noise measurement was used in determining 
the 24-hour Ldn noise level because it is more representative of the overall nighttime noise levels between 
10 p.m. and 7 a.m. Using the methodology described in the FTA guidance manual, a 24-hour Ldn noise 
level was calculated using the noise measurements from these three hourly periods. The Ldn noise level 
at measurement Location 8 is 59.2 dBA. 


5.1.2 Vibration Measurements 


In addition to the noise measurements, vibration measurements were also obtained at South Station. 
Vibration measurements were obtained at Locations 1 through 4 shown in Figure 4. However, because of 
the slow speed of the trains entering and leaving South Station, typical vibration levels from the trains in 
the areas surrounding South Station were below the FTA impact criterion of 72 VdB for human 
annoyance. Even vibration levels obtained inside the station area near the headhouse were below the 
FTA impact criterion of 72 VdB for human annoyance. Typical vibration levels along the platforms at 
South Station are 65 VdB at a distance of 20 feet from the moving passenger railcars, and 70 VdB at a 
distance of 50 feet from a moving diesel locomotive. 


Because of concerns regarding vibration-sensitive computer equipment inside the basement area of the 
building at 245 Summer Street adjacent to South Station, a more detailed indoor and outdoor vibration 
measurement program was conducted for this facility using more sensitive vibration-monitoring 
equipment for measuring the indoor vibration levels. Vibration levels measured outside the building from 
the Amtrak electric trains that enter South Station locomotive first were below 60 VdB at a distance of 75 
feet from the closest tracks on which the Amtrak electric locomotives operated. This is below the FTA 
criterion of 65 VdB for buildings with vibration-sensitive equipment. Vibration measurements obtained 
inside the basement area of 245 Summer Street, adjacent to the vibration sensitive computer equipment, 
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indicated that the vibration was not due to the trains, but rather the mechanical equipment located inside 
the basement area of the building. 


Based on these results, no additional vibration measurements were obtained outside the South Station 
area. Because of the distance from the locomotives to other receptor locations outside the South Station 
area, the vibration levels were below the measurement capability of the instrumentation (50 VdB). 


5.2 Layover Facility Sites 


In addition to the noise measurements at South Station, noise measurements were also obtained at the 
three proposed layover facilities sites associated with the South Station Expansion Project: Widett Circle, 
Beacon Park Rail Yard, and Readville - Yard 2. These layover facilities would be used to store trains 
during midday between the AM and PM peak-hour periods at South Station. The results of the noise 
measurements obtained at the proposed layover facilities are described below and shown in Table 7. 


5.2.1 Widett Circle 


Widett Circle totals approximately 29.4 acres and is comprised of two parcels located in the South Boston 
neighborhood of Boston: Cold Storage and Widett Circle. The industrial-zoned parcel is located on the 
MBTA Fairmount Line, approximately one track-mile from South Station. It is situated within Amtrak’s 
loop tracks and adjacent to the MBTA’s Fairmount Line and MBTA’s South Side Service and Inspection 
facility. 


The Widett Circle layover facility would be located in the area between the Southampton Rail Yard 
facility and Interstate Route 93 (I-93). The area is currently used as a major warehouse facility with a 
high volume of truck activity throughout the day. The primary sources of noise at Widett Circle are the 
trucks operating at the facility, trains at the Southampton Rail Yard, and traffic noise from I-93. The 
nearest residential receptors are located along Albany Street south of the Widett Circle layover facility 
and across I-93. The noise measurement location near Widett Circle (Albany Street) is shown in Figure 
5. Hourly Leq noise measurements on Albany Street were obtained during peak-hour (67.0 dBA), 
midday (66.6 dBA), and nighttime (63.1 dBA) periods. The measured noise levels at this location are due 
to local street traffic on Albany Street and the traffic noise on I-93. Using the methodology described in 
the FTA guidance manual, a 24-hour Ldn noise level was calculated using the noise measurements from 
these three hourly periods. The Ldn noise level on Albany Street across from the proposed Widett Circle 
layover facility is 68.2 dBA. 
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Figure 5—Noise Measurement Locations at Widett Circle Layover Facility 


Table 7—Noise Measurement Results at the Proposed Layover Facilities 


Peak-Hour 


Midday 


Nighttime 


Location Leq Leq Leq | Ldn Level 
Widett Circle at Albany Street 67.0 dBA 66.6 dBA 63.1 dBA 68.2 dBA 
Beacon Park Rail Yard — 20 Wadsworth Street --- 78.0 dBA --- 81.4 dBA 
Readville — Yard 2 — 24 Wolcott Street? --- 62.0 dBA --- 57.9 dBA 


a Indicates that 24-hour noise measurements were obtained at these residential receptor locations. 


5.2.2 Beacon Park Yard 

Beacon Park Yard is located along Cambridge Street in the Allston neighborhood of Boston. The site is 
located on the MBTA Framingham/Worcester Line approximately 3.8 track-miles from South Station. It 
is an industrial-zoned site located between the Massachusetts Turnpike Interstate Route 90 (I-90) Allston 
Toll Plaza and the MBTA Framingham/Worcester Line. The approximately 30-acre site has served for 
many years as a major freight rail yard and intermodal terminal in Boston for CSX Transportation, Inc. 
(CSXT). 


Twenty-four hour noise measurements were obtained in the backyard of the residence at 20 Wadsworth 
Street. The noise measurement location at Beacon Park Yard is shown in Figure 6. The residents along 
Wadsworth Street and Pratt Street are adjacent to the CSX Rail Yard. In addition, the Boston University 
athletic facilities along Ashford Street are also adjacent to this area. The measured Ldn noise level at the 
residences along Wadsworth Street is 81.4 dBA. The primary source of noise at this location is from the 
MBTA commuter rail trains that operate on the tracks directly adjacent to these residences. The 
measured hourly Leq noise levels range from 75 to 80 dBA during the hours of commuter rail train 
operations. 
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Figure 6—Noise Measurement Location at the Beacon Park Yard Layover Facility 


Although vibration measurements were not obtained at this location, based on the FTA vibration curves 
in Figure 3, the existing vibration levels from the passing commuter rail trains (traveling at approximately 
50 mph) are expected to be 88 VdB at the residential receptors along Wadsworth Street and Pratt Street 
because of their proximity to the commuter rail corridor. This level exceeds the FTA annoyance criterion 
of 72 VdB for residential receptors. 


5.2.3 Readville — Yard 2 


The MBTA’s Readville - Yard 2 is located in the Readville section of Hyde Park in Boston in the 
northeast quadrant of the intersection of the NEC and the MBTA Fairmount Line, approximately 8.8 
track-miles south of South Station. Readville - Yard 2 is a maintenance repair facility and the largest 
layover yard used by the MBTA for its south side service. The layover yard has a total of 12 tracks. The 
MBTA currently uses Readville — Yard 2 for midday layover storage of 10 trainsets> of variable lengths. 


Twenty-four hour noise measurements were obtained in the backyard of the residence at 24 Wolcott 
Street. The noise measurement location at Readville — Yard 2 is shown in Figure 7. The residents along 
Wolcott Street are adjacent to the existing Readville Rail Yard. The measured Ldn noise level at the 
residences along Wolcott Street is 57.9 dBA. The highest hourly Leq noise levels were measured during 
mid-afternoon and ranged from 55 to 62 dBA. These noise levels were from the midday MBTA train 
operations at the Readville rail yard. 


5 A trainset describes the physical makeup of a combination of locomotives and coaches coupled together and operating as one unit. 
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Figure 7—Noise Measurement Location at Readville — Yard 2 Layover Facility 


6. Project Impacts 


For the SSX project, MassDOT considered alternative concept designs on the track configuration, station 
concept, layover facility sites, and joint/private development elements of the project at that South Station 
site. The concepts developed for the track configuration, station design and layover facility sites are the 
same in each Build Alternative and would result in no variations in environmental impacts across each 
alternative. Differences in the DEIR project alternatives at the South Station site apply only to the 
joint/private development alternatives. Track configuration alternatives would occupy the same general 
area and would not differ relative to environmental considerations. Therefore, the noise and vibration 


impact evaluations presented in this section address the DEIR Build Alternatives at the South Station site 
and at the three proposed layover sites. 


6.1 Noise Impacts 


For each identified noise-sensitive receptor location, noise levels for the 2035 Build Alternatives were 
compared with the FTA noise criteria to determine impact. The train operations at South Station would 
be the same for all three 2035 Build Alternatives (Alternatives 1, 2, and 3). As a result, the train 


operations noise modeling analysis results for Alternative 1 were also used in the noise assessment for 
Alternatives 2 and 3. 


Noise impacts were determined using the methodology described in the FTA guidance manual. Based on 
the results of the noise measurements described in Section 5 of this technical report, FTA impact criteria 
were established for moderate and severe impact conditions at noise-sensitive receptors. Noise-sensitive 
receptors primarily include residences and buildings where people normally sleep such as hospitals and 
hotels. Other noise-sensitive receptors include schools, libraries, and office buildings where quiet is 
essential for a productive work environment. Most other commercial, retail, and industrial land uses are 
not considered noise-sensitive. This would include the South Station headhouse. 


For this study, the nearest noise-sensitive receptors to South Station include the building at 245 Summer 
Street, the Federal Reserve Building, receptors along Atlantic Avenue at East Street near the north end of 


the station, receptors along Atlantic Avenue at Kneeland Street near the south end of the station, and 
receptors across the Fort Point Channel at Necco Street. 
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Table 8 presents the FTA criteria for moderate and severe impact based on the peak-hour Leq noise level 
measured at each of the noise-sensitive non-residential receptors using the curves shown in Figure 2. 
These curves were used to determine the FTA allowable increase in noise level at each location for the 
SSX project. The curves shown in Figure 2 indicate that the FTA moderate and severe impact levels 
change based on the existing measured noise levels. 


Table 8—FTA Impact Criteria Based on the Measured Peak Hour Leq Levels at Non-residential 
Receptors 


Moderate Severe 
er Measured Peak- 
Description Impact Impact 
Hour Leq Level ats aes 
Criterion Criterion 
2 245 Summer Street 71.3 dBA +1.0 dBA +2.5 dBA 
5) Atlantic Avenue at East Street 67.8 dBA +1.2 dBA +3.0 dBA 
6 Atlantic Avenue at Kneeland Street 73.0 dBA +0.7 dBA +2.2 dBA 
q Federal Reserve Building 64.6 dBA +1.5 dBA +4.0 dBA 
8 Across Fort Point Channel at Necco Street 56.4 dBA +2.5 dBA +6.5 dBA 


Table 9 presents the FTA criteria for moderate and severe impact based on the Ldn noise level at each of 
the noise-sensitive residential receptors using the curves shown in Figure 2. These curves were used to 
determine the FTA allowable increase in the noise levels from the SSX project. 


Table 9—FTA Impact Criteria Based on the Measured 24-hour Ldn Level at Current and Potential 
Residential Receptors 
Moderate Severe 


Measured Ldn 


Description Level Impact Impact 
Criterion Criterion 
5 Atlantic Avenue at East Street 69.3 dBA +1.0 dBA +3.0 dBA 
6 Atlantic Avenue at Kneeland Street 71.2 dBA +1.0 dBA +2.5 dBA 
8 Across Fort Point Channel at Necco Street 59.2 dBA +2.5 dBA +5.5 dBA 


Locations 5, 6, and 8 are found in both Table 8 and Table 9 because these areas include both residential 
and non-residential receptors. Because different noise metrics are used to determine impact for these 
receptors (the 24-hour Ldn level for residential receptors, and the peak-hour Leq level for non-residential 
receptors), the FTA impact criteria are described in both tables. 


Measurements at Locations 1, 3, and 4 were obtained inside the station area along the platforms and are 
not representative of sensitive receptor locations, so they were not included in Table 8 or Table 9. Most 
passengers on the platforms going to and from the trains are exposed to the noise from the idling 
locomotives for only a very short period of time. Noise measurements were obtained at these locations 
(closer to the idling locomotives) to get a better understanding of the noise levels generated by the electric 
(Amtrak) and diesel (MBTA) locomotives within the station area. 


Using the noise modeling equations from the FTA guidance manual, noise levels specific to train 
operations for 2013 Existing Conditions and 2035 Build condition were used to determine the change in 
noise levels due to the increase in train operations at South Station. Using information that included the 
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train operations by type (diesel locomotive powered or electric locomotive powered), time of day, the 
number of passenger railcars and type of locomotive for each trainset, and the location by track number 
for each train operation, the peak-hour (5 p.m to 6 p.m) and 24-hour Ldn noise levels were calculated at 
each of the nearest noise-sensitive receptors. By comparing the predicted noise levels from 2013 Existing 
Conditions with the predicted noise levels from 2035 Alternative 1, the change in noise level due to the 
change in the train operations at South Station was determined, as detailed in the following sections. This 
change in noise level was then compared to the FTA criteria in Table 8 to determine impact. 


Train operations data for 2013 Existing Conditions and for the 2035 Build Alternatives were developed 
for the project. This information was further processed to get the data into the necessary format for use in 
the FTA noise model. Because of the detailed train operations data developed for the project, noise levels 
were calculated based on the train operations on each of the tracks. These calculated noise levels were 
then extrapolated to each of the noise-sensitive receptors (distance attenuation), and then logarithmically 
added to obtain the overall peak-hour Leq and 24-hour Ldn noise level at each receptor. The noise 
modeling analysis included the wheel/rail noise from the moving trains, and the idling noise from the 
locomotives. All Amtrak electric powered trains were assumed to enter the station locomotive first with 
the idling electric locomotives at the north end of the station near the headhouse. All MBTA diesel 
powered trains were assumed to enter the station passenger railcars first with the idling locomotives at the 
south end of the station away from the headhouse. 


As observed during the noise measurements, the noise from the idling locomotives was the primary noise 
source at South Station. There were always at least one or more locomotives idling at South Station 
throughout the day. The noise from the idling locomotives was at least 20 dBA above the wheel/rail 
noise generated by the moving trains. 


6.1.1 Alternative 1 - Transportation Improvements Only 
South Station Site 


Alternative 1 assumes that South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. Capacity 
improvements would include construction of seven new tracks and four platforms (including widening of 
one existing platform), for a total of 20 tracks and 11 platforms. Tower 1 Interlocking, as well as four 
approach interlockings, would be reconstructed and/or reconfigured. With Alternative 1, no provision 
would be made for future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (including adjacent sidewalks and crosswalks). 
Restoration also would include construction of an extension of the Harborwalk along reopened 
Dorchester Avenue. Alternative 1 would include the construction of additional layover facilities at one or 
more locations. 


Based on 2013 existing and proposed 2035 train operations data, the number of train operations from 
2013 Existing Conditions (449 trains per day including both revenue and non-revenue service) versus the 
number of train operations for 2035 Alternative (554 trains per day including both revenue and non- 
revenue service), would result in an increase of 105 trains per day. During the peak-hour (5 p.m. to 6 
p.m.), the number of train operations from 2013 Existing Conditions (17 inbound trains and 24 outbound 
trains) versus the number of train operations for 2035 Alternative 1 (22 inbound trains and 26 outbound 
trains), would result in an increase of five inbound and two outbound trains per day. However, these train 
operations would now be distributed over 20 tracks instead of the existing 13 tracks at South Station. 
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For non-residential receptors, Table 10 summarizes the results of the calculated peak-hour Leq noise 
levels from the noise modeling analysis due to train operations for 2013 Existing Conditions and 2035 
Alternative 1. For residential receptors, Table 11summarizes the results of the calculated 24-hour Ldn 
noise levels from the noise modeling analysis due to train operations for 2013 Existing Conditions and 
2035 Alternative. 


As a result of the detailed train operations data for 2013 Existing Conditions and 2035 Alternative 1, the 
noise analysis results shown in Table 10 (for the peak-hour Leq noise levels) and Table 11 (for the 24- 
hour Ldn noise levels) used the calculated noise levels from the noise model analysis to determine the 
change in noise levels because they more accurately reflect the change in noise level due to the train 
operations. Although the existing measured noise levels were used to determine the FTA moderate and 
severe impact criteria, the measured noise levels at the noise-sensitive receptors include both the noise 
from the trains and other non-train related noise sources such as local street traffic on Atlantic Avenue 
and Summer Street. As a result, comparing the 2013 existing measured noise levels with the 2035 
predicted noise levels from the train operations data for the Build alternatives would not represent an 
accurate assessment of the noise levels due to the changes in train operations at South Station. 


Table 10—Results of the Noise Modeling Analysis for the Peak-hour Leq Noise Level at Non- 
Residential Receptors 


2013 2035 
Calculated Calculated Change in 


Destroy Peak-Hour Peak-Hour Peak-Hour Impact Assessment 


Leq Level Leq Level Leq Level 
2; 245 Summer Street 69.4 dBA 71.1 dBA +1.7dBA Moderate Impact 


Atlantic Avenue 
: at East Street 63.6 dBA 64.4 dBA +0.8 dBA No Impact 


Atlantic Avenue 
° at Kneeland Street 71.7 dBA 68.5 dBA -3.2 dBA No Impact 


7 Federal Reserve Building 59.2 dBA 61.9 dBA +2.7 dBA No Impact 


8 puoss tor Role’ hanneles 57.3 dBA 59.8 dBA +2,5 dBA No Impact 
Necco Street 


Table 11—Results of the Noise Modeling Analysis for the Peak-hour Ldn Noise Level at Current 
and Potential Residential Receptors 
2013 2035 


Description Calculated Calculated Change in Impact 
Ldn Level Ldn Level Ldn Level Assessment 


5 Atlantic Avenue 64.5 dBA 64.0 dBA -0.5 dBA No Impact 
at East Street 


Atlantic Avenue 
y at Kneeland Street 69.8 dBA 70.5 dBA +0.7 dBA No Impact 


8 ACTORS Ore RO Me ane a 56.7 dBA 58.6 dBA +1.9 dBA Moderate Impact 
Necco Street 


At 245 Summer Street, the peak-hour Leq noise level from the train operations is expected to increase 
from 69.4 dBA to 71.1 dBA. This increase in peak-hour noise level is due to the increase in the idle time 
of the Amtrak electric locomotives at the north end of the station near the building. Based on the impact 
criteria for this location shown in Table 8, this increase of 1.7 dBA would result in a moderate noise 
impact at this location. 


At the Atlantic Avenue/East Street location, the peak-hour (5 p.m. to 6 p.m.) Leq noise level from the 
train operations is expected to increase from 63.6 dBA to 64.4 dBA. This increase in peak-hour noise 
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level is due to the increase in the idling time of the Amtrak electric locomotives located at the north end 
of the station near the headhouse. However, based on the impact criteria for this location shown in Table 
8, this increase of 0.8 dBA would not result in an impact condition at this location. 


At the Atlantic Avenue/East Street location, the Ldn noise level from the train operations is expected to 
decrease from 64.5 dBA to 64.0 dBA. This decrease in the Ldn noise level is due to the distribution of 
the Amtrak electric locomotives on additional tracks that are located farther from Atlantic Avenue. Based 
on the impact criteria for this location shown in Table 9 for the Ldn level, this decrease of 0.5 dBA in Ldn 
level would not result in an impact condition at this location. 


At the Atlantic Avenue/Kneeland Street location, the peak-hour Leq noise level from the train operations 
is expected to decrease from 71.7 dBA to 68.5 dBA. This decrease of 3.2 dBA in peak-hour noise level is 
due to the broader distribution of the MBTA diesel locomotives in the expanded terminal area. Although 
more trains would operate at South Station during the peak hour under the future Build Alternatives, the 
distribution of trains within the terminal would locate trains further from the Atlantic Avenue sensitive 
receptors. Because there is a decrease in the peak-hour Leq noise level, a noise impact condition is not 
expected to occur. 


At the Atlantic Avenue/Kneeland Street location, the Ldn noise level from the train operations is expected 
to increase from 69.8 dBA to 70.5 dBA. This increase in the Ldn noise level is due to the increase in the 
number of MBTA diesel locomotives idling at the station throughout the day. Based on the impact 
criteria for this location shown in Table 9, this increase of 0.7 dBA in Ldn level would not result in an 
impact condition at this location. 


At the Federal Reserve Building on Summer Street across from South Station, the predicted peak-hour 
Leq noise level from the train operations is expected to increase from 59.2 dBA to 61.9 dBA. However, 
this location is partially shielded by the South Station headhouse and the building at 245 Summer Street. 
As a result of the shielding effect of these buildings, the predicted peak-hour Leq noise levels from the 
train operations at South Station for both 2013 and 2035 are expected to be approximately 5 dBA lower. 
As a result of this shielding effect, the noise levels at the Federal Reserve Building are expected to be at 
least 5 dBA lower (54.2 and 56.9 dBA respectively) than the noise levels shown in Table 10. The 
measured peak-hour Leq noise level at the Federal Reserve Building (64.6 dBA) is primarily due to the 
local traffic on Summer Street. At this location, the noise from the train operations at South Station is 
essentially inaudible above the traffic noise. As a result, the FTA noise impact criteria from the curves in 
Figure 1 were used to assess the noise impact at the Federal Reserve Building. For a measured peak-hour 
Leq noise level of 64.6 dBA, the FTA moderate noise impact criterion from Figure! for the predicted 
peak-hour Leq noise level from the train operations at South Station is 66 dBA. Since this level is below 
the predicted peak-hour Leq noise level for 2035 Alternative 1 of 56.9 dBA, this peak-hour Leq noise 
level would not result in a noise impact at the Federal Reserve Building. 


Across Fort Point Channel at Necco Street, the predicted peak-hour Leq noise level from the 2035 train 
operations at South Station is expected to be 59.8 dBA. For 2013 Existing Conditions, the USPS facility 
forms an effective noise barrier that shields this location from the train noise at South Station. With the 
removal of the USPS facility, there is no shielding effect at this location. Because of the shielding effect 
from the USPS facility, the train noise from South Station is inaudible at this location. As a result, the 
FTA noise impact criteria from the curves in Figure 1 were used to assess the noise impact across the Fort 
Point Channel. For a measured peak-hour Leq noise level of 56.4 dBA, the FTA moderate noise impact 
criterion from Figure | is 61 dBA for the predicted peak-hour Leq noise level from the train operations at 
South Station. Since the predicted peak-hour Leq noise level from the train operations for 2035 
Alternative 1 is 59.8 dBA, and is below the FTA moderate impact criterion of 61 dBA, a noise impact is 
not expected to occur across the Fort Point Channel. 
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The predicted Ldn noise level at this location across the Fort Point Channel from the 2035 train 
operations at South Station is expected to be 58.6 dBA. As described above, the FTA noise impact 
criteria from the curves in Figure 1 was used to assess the noise impact across the Fort Point Channel. For 
a measured 24-hour Ldn noise level of 59.2 dBA, the FTA moderate noise impact criterion from Figure 1 
is 57 dBA for the predicted Ldn noise level from the train operations at South Station. The predicted Ldn 
noise level from the train operations for 2035 Alternative 1 is 58.6 dBA. Since this Ldn noise level is 
above the FTA moderate impact criterion of 57 dBA, the train operations at South Station would result in 
a moderate noise impact across the Fort Point Channel. 


Layover Facility Sites 


As part of the SSX project, a number of MBTA trains would layover at one or more locations during the 
midday hours between the morning and evening peak-hour operating periods at South Station. The three 
proposed layover facility locations under consideration are Widett Circle, Beacon Park Yard, and 
Readville - Yard 2. Based on the midday noise levels measured at each of these locations, the curves in 
Figure 2 were used to determine the FTA moderate and severe impact criteria at the nearest sensitive 
receptor at each of the layover facilities. The FTA impact criteria for moderate and severe impact at each 
of the layover facilities are shown in Table 12. The results of the noise impact assessment at the layover 
facilities are shown in Table 13. 


Table 12—FTA Impact Criteria at Layover Facilities Based on Measured Midday Le, Levels 
Measured Midday FTA Moderate 


Layover Facility Hourly Leq Level Impact FTA Severe Impact 

Widett Circle 66.6 dBA +1.5 dBA +3.0 dBA 

Beacon Park Yard 78.0 dBA +0.2 dBA +2.0 dBA 

Readville - Yard 2 62.0 dBA +2.0 dBA +4.0 dBA 
Widett Circle 


The proposed Widett Circle layover facility would have the capacity to store up to 30 trainsets during the 
midday layover period. The nearest noise-sensitive receptors are along Albany Street across I-93. This 
area is approximately 1,300 feet from the acoustic center of the Widett Circle layover facility. For the 
noise assessment for the layover facility, and in order to assess the most impactful scenario, it was 
assumed that all 30 trains arrive at (or leave) the layover facility during the same midday hour. The 
calculated midday hourly Leq noise level from the train activity at the Widett Circle layover facility is 
55.3 dBA at the nearest noise-sensitive receptor. Adding the noise level from the layover facility (55.3 
dBA) to the measured midday noise level on Albany Street (66.6 dBA) results in an overall noise level of 
66.9 dBA. As a result, the increase in the midday Leq noise level at the nearest noise-sensitive receptor is 
0.3 dBA. Since this increase in noise level is below the FTA criteria shown in Table 12, noise impacts 
are not expected from the midday train activity at the Widett Circle layover facility. 


Beacon Park Yard 


The proposed Beacon Park Yard layover facility would have the capacity to store up to 20 trainsets during 
the midday layover period. The nearest noise-sensitive receptors are the residences along Wadsworth 
Street adjacent to the layover facility. For the noise assessment for the layover facility, and in order to 
assess the most impactful scenario, it was assumed that all 20 trains arrive at (or leave) the layover facility 
during the same midday hour. The calculated midday hourly Leq noise level from the train activity at the 
Beacon Park Yard layover facility is 76.4 dBA at the nearest noise-sensitive receptor. Adding the noise 
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level from the layover facility (76.4 dBA) to the measured midday noise level at the residences along 
Wadsworth Street (78.0 dBA) results in an overall noise level of 80.3 dBA. As a result, the increase in 
the midday Leq noise level at the nearest noise-sensitive receptors is 2.3 dBA. From the FTA impact 
criteria shown in Table 12, this increase of 2.3 dBA would result in a severe noise impact for the 
residences along Wadsworth Street. 


Readville - Yard 2 


The Readville - Yard 2 is already used by the MBTA as a layover facility. The existing layover facility 
currently stores up to 10 trainsets. As part of the SSX project, this layover facility would be expanded to 
store up to an additional 8 trainsets. The nearest noise-sensitive receptors are the residences along 
Wolcott Street adjacent to the layover facility. For the noise assessment for the layover facility, and in 
order to assess the most impactful scenario, it was assumed that all 8 additional trains arrive at (or leave) 
the layover facility during the same midday hour. The calculated midday hourly Leq noise level from the 
additional train activity at the Readville - Yard 2 layover facility is 62.0 dBA at the nearest noise-sensitive 
receptors. Adding the noise level from the layover facility (62.0 dBA) to the measured midday Leq noise 
level at the residences along Wolcott Street (62.0 dBA), results in an overall noise level of 65.0 dBA. As 
a result, the increase in the midday Leq noise level at the nearest noise-sensitive receptors is 3.0 dBA. 
From the FTA impact criteria shown in Table 12, this increase of 3.0 dBA would result in a moderate 
noise impact for the residences along Wolcott Street. 


Table 13—Results of the Noise Modeling Analysis for the Layover Facilities 
Measured Midday Predicted 2035 Change in 


Tayover@acility Hourly Leq Level Dee ee Mie Impact Assessment 
Widett Circle 66.6 dBA 66.9 dBA +0.3 dBA No Impact 
Beacon Park Yard 78.0 dBA 80.3 dBA +2.3 dBA Severe Impact 
Readville - Yard 2 62.0 dBA 65.0 dBA +3.0 dBA Moderate Impact 


6.1.2 Alternative 2 - Joint/Private Development Minimum Build and Alternative 
3 - Joint/Private Development Maximum Build 


Alternative 2 -— Joint/Private Development Minimum Build and Alternative 3 — Joint/Private 
Development Maximum Build would include the elements of Alternative 1, as well as provisions for 
future private development by incorporating appropriate structural foundations into the overall station and 
track design. Alternatives 2 and 3 also would include construction of additional layover facilities at one 
or more locations, as was analyzed in Alternatives 1. 


For both 2035 Alternatives 2 and 3, the train operations at South Station would be identical to the 
Transportation Improvements Only Alternative. The area along Dorchester Avenue would be developed 
with a combination of residential, hotel, office space, and commercial space. This development would 
effectively shield the area across the Fort Point Channel from the train noise from South Station. In 
addition, other Joint/Private Development at South Station would include the development of the air 
rights over the entire tracks and platform area at South Station. As a result, the area of South Station 
where the trains operate would be enclosed, thus eliminating any potential noise impact in the areas 
surrounding the station. The noise generated by the trains inside the station would be contained within 
this enclosed area. Only the area south of the station where the trains enter and depart from South Station 
would be open, allowing any noise to escape from this enclosed area. Therefore, under Alternatives 2 and 
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3, there would be no noise impact from the train operations associated with the South Station Expansion 
project. 


For 2035 Alternatives 2 and 3, however, the noise levels inside the station area (tracks and platforms), 
would increase by 3 to 5 dBA depending on the reverberation characteristics of the enclosed space. The 
higher noise levels could affect the speech intelligibility of the public address system on the platforms. 
The use of sound absorption materials on the interior walls and ceiling surfaces, and the number and 
location of the PA speakers could be used to improve speech intelligibility. The issue of speech 
intelligibility would be addressed during the design phase of the station enclosure. 


6.2 Vibration Impacts 


As a result of the slow speed of the trains (approximately 10 mph) entering and leaving South Station, the 
vibration levels generated by the trains would be below the FTA human annoyance criteria of 72 VdB for 
residential receptors, and 75 VdB for non-residential receptors. These FTA vibration impact levels are 
from Table 2 for frequent train events. These vibration levels are well below the impact criterion for the 
onset of structural damage to buildings (100 VdB). Using the FTA vibration curves in Figure 3 for 
locomotives and railcars, and adjusting these curves for train speed (10 mph), results in an impact 
distance for residential receptors of three feet from the railcars, and 40 feet from the locomotives. This 
means that a residential receptor (i.e. home) would have to be located within three feet of a railcar or 40 
feet of a locomotive to receive a vibration level of 72 VdB or higher. For non-residential receptors, the 
impact distance would be 25 feet for a locomotive. Since there are no sensitive receptors located within 
these impact distances at South Station, vibration impacts are not expected from the South Station 
Expansion project. In addition, because of the low vibration levels generated by the trains, the train 
activity at South Station is not expected to result in any ground-borne noise inside the buildings. 


For the building at 245 Summer Street, where vibration sensitive computer equipment is located in the 
basement of the building, the FTA criterion of 65 VdB (from 


Table 2 for Category | receptors) was used to assess the potential for impact. For a vibration level of 65 
VdB, the impact distances are 15 feet for railcars, and 80 feet for locomotives. Since the building at 245 
Summer Street is located more than 80 feet from the nearest track, and because the trains would almost be 
at a stop, the vibration levels would be even lower. As a result, the vibration levels from the train activity 
at South Station are not expected to result in a vibration impact at this building. 


At the three proposed layover facilities, residential receptors are not located within the impact distance of 
40 feet from a locomotive operating in the layover facility. At Widett Circle, the nearest residential 
receptors along Albany Street are located approximately 1,300 feet from the acoustic center of the layover 
facility. At Beacon Park Yard, the nearest residential receptors along Wadsworth Street are located 
approximately 50 feet from the nearest track within the layover facility. Any vibration generated by the 
trains operating in the layover facility would be significantly lower than the vibration levels generated by 
the commuter rail trains traveling at 50 mph along the rail line adjacent to these residences. At the 
Readville - Yard 2, the nearest residential receptors along Wolcott Street are located approximately 200 
feet from the nearest locomotives at the layover facility. 


For locomotives traveling over switches and crossovers in the layover facility, vibration levels could 
increase by up to 10 VdB due to the impact of the locomotive wheels with the breaks in the tracks. As a 
result of this increase in vibration level, a residential receptor located within 130 feet of a switch or 
crossover could receive a vibration level that would exceed the FTA annoyance criterion of 72 VdB for 
residential receptors. At Beacon Park Yard, the nearest layover track is approximately 50 feet from the 
residential receptors along Wadsworth Street. This could result in a vibration impact depending on the 
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location of the switch and the distance to the residential receptors. The residences along Wadsworth Street 
and Pratt Street are currently impacted by the vibration levels from the MBTA commuter rail trains that 
operate along the mainline track that is only 30 feet from these residential receptors. Vibration levels 
from trains passing by traveling at approximately 50 mph would generate a vibration level of 
approximately 88 VdB at these residential receptors. Because of the existing vibration levels along 
Wadsworth Street and Pratt Street, there would be no increase in the vibration levels from the train 
operations in the layover facility. 


The vibration levels generated by the train activity at the layover facilities at Widett Circle and Readville 
— Yard 2, however, are not expected to result in an impact at the nearest residential receptors. At these 
two locations, no residential receptors are located within 40 feet of a locomotive, or 130 feet of a switch 
or crossover. 


6.3 Construction Noise and Vibration Impacts 


Typical construction equipment that would be used during the demolition of the USPS facility and the 
construction of the South Station Expansion project could include excavators, front-end loaders, 
bulldozers, cranes, jack hammers, mounted impact hammers, and trucks. The FTA construction noise 
impact assessment is based on the combined noise level from the two loudest pieces of equipment that, 
under worse-case conditions, would be operating continuously at full power for one hour. The two 
loudest pieces of equipment would be a mounted impact hammer (90 dBA at 50 feet) and an excavator 
(85 dBA at 50 feet). The combined Leq noise level from these two pieces of equipment is 91 dBA at a 
distance of 50 feet. For residential receptors, the FTA hourly Leq construction noise limit is 90 dBA. For 
commercial receptors, the FTA hourly Leq construction noise limit is 100 dBA. Using a sound 
attenuation factor of 6 dB per doubling of distance for a point source, and extrapolating the combined 
construction equipment noise level of 91 dBA at 50 feet, results in a noise level of 90 dBA (for a 
residential receptor) at a distance of 55 feet from the construction activity, and a noise level of 100 dBA 
(for a commercial receptor) at a distance of 15 feet from the construction activity. Since there are no 
residential receptors within 55 feet of the construction activity, or commercial receptors within 15 feet of 
the construction activity, construction noise levels from the South Station Expansion project are not 
expected to exceed the FTA construction noise limits. 


The City of Boston L10 construction noise limits (the noise level exceeded 10% of the time) are 75 dBA 
for residential receptors, and 80 dBA for commercial and business receptors. The project combined Leq 
noise level from the two noisiest pieces of equipment operating continuously at full power for one hour 
during construction at the South Station site is 91 dBA at 50 feet. Since the construction equipment 
would be operating continuously for one hour, the Leq and the L10 noise levels are the same. Using a 
distance attenuation factor of 6 dB per doubling of distance for a point source, a residential receptor 
located within 300 feet of such construction activity would exceed the 75 dBA L10 noise limit, while a 
commercial/business receptor located within 200 feet of the construction activity would exceed the 80 
dBA L10 construction noise limit. Most of the demolition and construction activity would occur along 
the east side of South Station along Dorchester Avenue. At this location, there are no residential 
receptors within 300 feet of the construction activity. The building at 245 Summer Street and the South 
Station headhouse are both located within 200 feet of the construction activity, however, and would be 
impacted by construction noise. 


Vibration levels generated by the construction equipment proposed for this project would not result in any 
structural damage to nearby buildings. Vibration levels from the typical construction equipment used on 
this project would range from 80 VdB for a jackhammer at a distance of 25 feet to 87 VdB for a mounted 
impact hammer at a distance of 25 feet. These vibration levels are well below the building damage 
threshold of 100 VdB. These vibration levels would exceed the FTA human annoyance criterion of 75 
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VdB, however, as well as the FTA criterion of 65 VdB for buildings with vibration sensitive equipment 
such as the building at 245 Summer Street. At the three layover facilities, because there are no buildings 
located within 25 feet of the construction activity, vibration levels during construction would be below 87 
VdB. 


In addition, the use of impact pile drivers that generate higher vibration levels (104 to 110 VdB at a 
distance of 25 feet from the pile driver) should be avoided. A pile driver with a vibration level of 110 
VdB at a distance of 25 feet would result in a vibration level of 100 VdB (the threshold for building 
damage) at a distance of 65 feet. Therefore, any building within 65 feet of an impact pile driver could be 
subjected to potential damage. 


7. Proposed Mitigation 


The results of the noise assessment at South Station indicate that for Alternative 1, the noise levels at 
several receptors are expected to exceed the FTA moderate impact criteria. These receptors include the 
building at 245 Summer Street and the area across Fort Point Channel. A noise barrier along between the 
length of the easternmost track and Dorchester Avenue would reduce the noise levels from South Station 
at sensitive-receptors across Fort Point Channel. The height of the noise barrier should extend 
approximately 3 feet above the height of the locomotive to reduce the noise levels from the idling 
locomotives by approximately 10 dBA. When the private development along Dorchester Avenue 
(Alternatives 2 and 3) is completed, however, the station area would be enclosed, and the noise barrier 
would no longer be necessary. A noise barrier between the building at 245 Summer Street and South 
Station would reduce the noise levels at this building. Although these noise barriers would reduce the 
noise levels from the South Station Expansion project, other issues such as structural considerations, and 
the feasibility and reasonableness of constructing the noise barriers should also be addressed during final 
design. 


At the Beacon Park Yard site, a noise barrier could be installed along the MBTA’s 
Framingham/Worcester Line, which is at the south side of the site, adjacent to the residential receptors. 
The chain link fence currently installed at this location only provides security to keep people away from 
the tracks. This noise barrier would reduce the noise levels from the layover facility at the residential 
receptors along Wadsworth Street and Pratt Street. In addition, this noise barrier also would reduce the 
noise levels from the existing MBTA commuter rail trains operating in this corridor. This noise barrier 
would extend the length of Wadsworth Street and Pratt Street between the two industrial buildings at 
either end of this area. 


At the Readville - Yard 2 site, a noise barrier on top of a berm exists between the layover facility and the 
residences located along Wolcott Street. This noise barrier would be extended to include the layover 
facility expansion area and the apartment buildings along Riley Road. This noise barrier would reduce 
the noise levels from the layover facility at the residential receptors along Wolcott Street and Riley Road. 


To reduce the vibration impacts from the track switches and crossovers at the Beacon Park Yard, the 
switches should not be located within 130 feet of any residential receptor. If it is not possible to relocate 
the switches, then ballast mats would be installed under the switches. 


The demolition and construction activity associated with the South Station Expansion project would 
impact 245 Summer Street and the South Station headhouse. As a result, noise barriers would be required 
to mitigate the construction noise levels at these receptors. As with other major construction projects in 
the City of Boston, the contractor would be required to submit a Construction Noise Control Plan to 
indicate the methods to mitigate construction noise levels, and to provide noise monitoring during 
construction to determine compliance with the FTA and the City of Boston construction noise limits. The 
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Noise Control Plan would include a detailed construction noise assessment based on the contractor’s 
actual proposed construction program. Detailed construction noise calculations would be provided for 
each phase of construction (site preparation, demolition, excavation, concrete pouring, track laying, etc.). 
For each phase of construction, a detailed list of construction equipment including the type and location 
of each piece of equipment, the location of each construction activity, and whether the construction 
activity would occur during the daytime, evening, or nighttime hours. Reference construction equipment 
source noise levels (Lmax at 50 feet) from the FTA guidance manual for each piece of equipment would 
be used in the construction noise assessment. Construction noise levels for each phase of construction 
would be calculated at each of the closest sensitive receptors. If the construction noise levels are 
predicted to exceed the FTA or City of Boston construction noise limits, then appropriate noise mitigation 
measures such as noise barriers would be evaluated to determine the appropriate location, height, and 
length of the noise barrier to provide effective mitigation. Noise monitoring would be conducted during 
construction to determine compliance with the FTA and City of Boston construction noise limits. In 
addition, because of the vibration sensitive equipment in the basement of the building at 245 Summer 
Street, vibration measurements should be obtained inside the building to ensure that the vibration levels 
do not exceed equipment specifications. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston South Station as a crucial transportation need, one that 
has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate expanded services. In addition 
to expanding South Station terminal facilities, the South Station Expansion (SSX) project will also 
identify a solution to address existing and future intercity and commuter rail service layover needs. The 
SSX project includes planning, environmental reviews, and preliminary engineering for the five primary 
elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 14-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Greenhouse Gas Emissions Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


2. Summary of Findings 


The primary project goal, which is to improve public transportation capacity and performance, will have 
the effect of reducing greenhouse gas (GHG) emissions. This report quantifies the potential annual GHG 
emissions from the project, and documents MassDOT’s plans to minimize GHG emissions to the 
maximum extent feasible, consistent with the MEPA Greenhouse Gas Emissions Policy and Protocol 
(GHG Policy). 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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Specifically, this GHG Emissions Technical Report finds: 


e The stationary source GHG emissions at South Station will be reduced by approximately 8% for a 
Build condition incorporating Alternative 1 - Transportation Improvements Only, or by 
approximately 12% for a Build condition incorporating Alternative 3 -— Joint/Private 
Development Maximum Build; 

e Layover facilities will meet Building and Stretch Code requirements through prescriptive energy 
efficiency measures; 

e The technical and economic feasibility of solar (photovoltaic and hot water) installations and of 
connection to the nearby Veolia district steam system will be evaluated as design progresses; 

e Traffic and transit directly associated with the Project will include mitigation that will reduce 
GHG emissions; and 

e The South Station transportation improvements have a regional GHG benefit. 


This GHG analysis summarizes the results of the following separate steps: 


e Building energy modeling for different build alternatives at South Station. These include 
Alternative 1, Transportation Improvements Only, and Alternative 3, Joint/Private Development 
Maximum Build. Because design and mitigation measures would be different for different 
components of the building, the energy modeling inputs and results are shown separately by 
space function (South Station Terminal expansion, hotel and multi-family high rise, and mixed- 
use office/retail); 

e Qualitative discussion of stationary source impacts and mitigation measures for the layover 
facility sites; 

e Quantification of GHG impacts associated with water use and wastewater discharge (energy use 
associated with conveyance and treatment) at the South Station site; 

e Draft Tenant Manual description, providing guidelines that encourage tenants to minimize energy 
use in the joint/private development alternatives; 

e Renewable/alternative energy evaluation, summarizing options to reduce GHG impacts through 
the use of solar, combined heat and power, and other alternatives; 

e Quantification of GHG impacts associated with traffic and transit, including reviewing and 
discussing the results of analysis of three different impact areas: 

o Traffic and transit in the immediate South Station area; 
co Rail travel to and from the layover facility sites; and 
o Regional effects, including impacts on train, subway, and private vehicle commuter traffic. 


3. Regulatory Context and Methodology 


3.1. MEPA Greenhouse Gas Emissions Policy and Protocol 


This submission is subject to review per the MEPA Greenhouse Gas Emissions Policy and Protocol 
(GHG Policy). The GHG Policy in effect at the time of this DEIR filing is the May 2010 version. 


The GHG Policy requires that for certain projects undergoing review by the MEPA Office, GHG 
emissions be quantified and measures to avoid, minimize, or mitigate such emissions be identified. In 
addition to quantifying project-related GHG emissions, the GHG Policy requires proponents to quantify 
the impact of proposed mitigation in terms of energy savings and GHG emissions. 


October 2014 South Station Expansion 
Page 2 Massachusetts Department of Transportation 


Greenhouse Gas Emissions Technical Report 


MassDOT consulted with the MEPA Office as well as the Department of Energy Resources (DOER) on 
November 26th, 2013 to discuss the methodology and mitigation expectations for the SSX project. This 
analysis follows the specific guidance provided by both MEPA and DOER in that meeting. 


The analysis provided in this Technical Report focuses on emissions of carbon dioxide (CO2). As noted 
in the GHG Policy, although there are other GHGs, CO: is the predominant contributor to global 
warming. Furthermore, CO: is by far the predominant GHG emitted from the types of sources related to 
the SSX project, and CO2 emissions can be calculated for these source types with readily-available data. 


GHG emissions can be categorized into two groups: (1) emissions related to activities that are stationary 
on the SSX project sites; and (2) emissions related to transportation. Activities on the site can be further 
broken down into direct sources and indirect sources. Direct sources include GHG emissions from fuel 
combustion. Indirect sources include GHG emissions associated with water use, electricity, and other 
forms of energy that are imported from off-site power plants via the regional electrical grid or local steam 
distribution system for use on-site. 


The GHG Policy requires MassDOT to calculate and compare the GHG emissions in two cases, each of 
which incorporates stationary source and transportation components. 


e Case | is the baseline from which progress in energy use and GHG emissions reductions for the 
SSX project is measured. The base case would be a project designed to meet the 8th edition of 
the Massachusetts Building Code (Code), with amendments, as issued by the Board of Building 
Regulations and Standards (BBRS). As discussed in the November 2013 meeting, this edition 
will remain the baseline for all future SSX project energy modeling for GHG Policy compliance. 

e Case 2 represents the proposed project, including measures incorporated into the building design 
that exceed those measures required for compliance with the 8th edition of the Code. 


The Policy also requires that MassDOT identify, evaluate, and discuss other measures that could reduce 
GHG emissions. 


3.2. Stretch Code 


The Massachusetts Stretch Energy Code Appendix was added to the State Building Code on July 24, 
2009 (780 CMR 115.AA). It uses provisions of the International Energy Conservation Code (IECC), but 
provides a more energy efficient alternative to the standard energy provisions of the code that a 
municipality may adopt. Boston has elected to include the state’s optional Stretch Code into its building 
requirements, and MassDOT anticipates that a new Stretch Code (SCII) will be proposed, effective mid 
2015 or later. Although SCII has not yet been proposed by the BBRS, it is anticipated that it will require 
energy use of new large buildings to be about 12 to 15% below the baseline of the 2012 IECC 
requirements. Therefore, since the project is expected to seek building permits following introduction of 
this code, this analysis targets compliance with the anticipated SCII as a minimum criterion for energy 
performance. The building energy model results indicate that the project as a whole meets the anticipated 
SCII requirements (note that the anticipated SCII requirements are on the basis of energy use, not GHG 
emissions). 


For the smaller buildings to be located at the layover facility sites, MassDOT will design, construct, and 
operate in compliance with the version of the Stretch Code that is in-place at the time when building 
permits are filed. Stretch Code requirements for the layover facilities would include prescriptive energy 
efficiency measures, such as steps to reduce thermal bypass and duct leakage. 
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3.3. _GreenDOT Policy Directive & Implementation Plan 


In June 2010, MassDOT launched its sustainability initiative with issuance of its GreenDOT Policy 
Directive. The GreenDOT Policy Directive is designed to support Commonwealth initiatives to promote 
sustainability, including: the Global Warming Solutions Act; Executive Order 484 — Leading by Example 
— Clean Energy and Efficient Buildings; and Executive Order 515 — Establishing an Environmental 
Purchasing Policy. Three goals form the foundation of the GreenDOT Policy: (1) reduce greenhouse gas 
emissions; (2) promote the healthy transportation modes of walking, bicycling, and public transit; and (3) 
support smart growth development. On December 12, 2012, MassDOT issued the final GreenDOT 
Implementation Plan, which includes specific goals and projects to meet the GreenDOT Policy goals. 


The following sections describe how the SSX project would meet these GreenDOT Policy goals. 
3.3.1. Reduce Greenhouse Gas Emissions 


e Based on the 8th edition of the Code, the SSX project would reduce stationary GHG emissions 
through a variety of construction and operation alternatives aimed at reducing energy use in 
throughout the SSX project. 

e By improving access to transit services, the SSX project would reduce the number of vehicles 
travelling to and from Boston and other parts of the metropolitan area connected to the MBTA 
and Amtrak systems. 


3.3.2. Promote Healthy Transportation Modes 
The project would promote healthy transportation modes through the following: 


e Providing secure bicycle parking at South Station, thus encouraging MBTA and Amtrak 
passengers to commute to the station via bicycle; 

e Constructing approximately one-half mile of new bicycle lanes at Dorchester Avenue near the 
station; and 

e Enhancing pedestrian access to the site. 


3.3.3. Support Smart Growth Development 


The SSX project would provide the needed infrastructure for expanded use of public transit in the years 
and decades ahead. 


The SSX project would further several goals set forth in the GreenDOT Implementation Plan, including 
the goal to reduce diesel engine idling time, the goal to increase transit system performance statewide, and 
the goal to design new facilities consistent with MA LEED Plus standards. 


4. Project Description 


Four sites are under consideration in the SSX project: the South Station site and three layover facility 
sites consisting of Widett Circle, Beacon Park Yard, and Readville — Yard 2. Figure | presents the 
location of the four SSX project sites. 
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4.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, the Fort Point Channel, 
and the South Boston Waterfront/Innovation District. The site includes the following: the South Station 
Rail Terminal, the South Station Bus Terminal, and the USPS General Mail Facility/South Postal Annex, 
including that portion of Dorchester Avenue fronting the site and running parallel to the Fort Point 
Channel. The site extends along a portion of the NEC Main Line to the west, extending past Cove 
Interlocking, and along a portion of the MBTA’s Fairmount Line/Old Colony Railroad to the south, 
extending just past Broad Interlocking. The site also includes a small park (Rolling Bridge Park), 
Harborwalk area, and a portion of the Fort Point Channel located at the southern end of the site. 


The South Station Terminal area currently consists of 13 tracks, eight platforms and a system of track 
work (also referred to as interlockings) that allow Amtrak and the MBTA trains to serve the station from 
the NEC and Framingham/Worcester line from the north/west and the MBTA’s Fairmount Line and Old 
Colony Railroad from the south/east. The future existing condition at the South Station site assumes 
completion of the South Station Air Rights (SSAR) project, consisting of an approximately 1.8 million sf 
mixed-use development to be located directly above the railroad tracks at the South Station headhouse.” 


In addition to the No Build Alternative, there are three Build Alternatives at the South Station site: 
Alternative 1- Transportation Improvements Only; Alternative 2- Joint/Private Development Minimum 
Build; and Alternative 3 - Joint/Private Development Maximum Build. The following sections provide a 
brief description of the build alternatives. 


4.1.1. Alternative 1 — Transportation Improvements Only 


In Alternative 1, South Station would be expanded onto the adjacent 14-acre USPS property. MassDOT 
would acquire and demolish the USPS General Mail Facility/South Postal Annex. The existing South 
Station Terminal, totaling approximately 210,000 sf, would be expanded by approximately 403,000 sf, 
consisting of an expanded passenger concourse and passenger support services. Capacity improvements 
would include construction of seven new tracks and four new platforms (including widening of one 
existing platform), for a total of 20 tracks and 11 platforms. Tower | and the approach interlockings 
would be reconfigured. Alternative 1 would not provide for potential private development at the South 
Station site, other than the previously-approved SSAR project.? 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (including adjacent sidewalks and crosswalks). 
Restoration would also include construction of an extension of the Harborwalk along reopened 
Dorchester Avenue. 


4.1.2. Alternative 2 — Joint/Private Development Minimum Build 


Alternative 2 would include all of the transportation improvements provided in Alternative 1, as well as 
provisions for future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. 


In Alternative 2, the potential for future private development at the South Station site would comply with 
existing state and local regulations, including existing Chapter 91 regulations regarding building height 


> The South Station Air Rights Project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 
3 Programming of land resulting from replacement of USPS facility to be determined. 
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and setback from Fort Point Channel, Fort Point Downtown Municipal Harbor Planning Area 
requirements, and the Massachusetts Coastal Zone Management program. Future private development 
could include approximately 660,000 sf of mixed uses consisting of residential, office, and commercial 
uses, including retail and hotel, located in six separate buildings with open space and plazas (Joint 
Development [JD] 1-6). Building heights could range up to approximately 12 stories. Approximately 
2.01 acres of land fronting Dorchester Avenue would be available for ground floor development; 
additional construction would occur via air rights over the expanded tracks and platforms. It was 
estimated that of the total private development, residences would occupy approximately 33% (221,000 
sf), office use would occupy approximately 39% (255,000 sf), retail would occupy approximately 12% 
(79,000 sf), and a hotel would occupy approximately 16% (105,000 sf).4 Development could include 
approximately 234 parking spaces, provided in structured underground parking.’ In addition to the open 
space provided through the extended Harborwalk, Alternative 2 also would provide additional ground 
level open space within the joint development parcels. 


4.1.3. Alternative 3 — Joint/Private Development Maximum Build 


Alternative 3 would include all of the transportation improvement provided in Alternative 1, as well as 
provisions for future private development at the South Station site by incorporating appropriate structural 
foundations into the overall station and track design. 


As opposed to Alternative 2, Alternative 3 would not be limited to existing building height and setback 
requirements. In Alternative 3, the maximum potential for future private development at the South 
Station complex would be limited by the Federal Aviation Administration’s (FAA’s) maximum building 
height limit of approximately 290 feet, pursuant to the Terminal Instrument Procedures (TERPS) 
regulations applicable to Boston Logan International Airport. Alternative 3 would require an amendment 
to the Municipal Harbor Plan, modifying applicable Chapter 91 regulations. Future private development 
could include approximately 2 million sf of mixed uses consisting of residential, office, and commercial 
uses, including retail and hotel uses, located in six separate buildings with open space and plazas (JD 1-6). 
Building heights could range up to approximately 26 stories. Approximately 2.55 acres of land fronting 
Dorchester Avenue would be available for ground floor development; additional construction would 
occur via air rights over the expanded tracks and platforms. It was estimated that of the total private 
development, residences would occupy approximately 38% (775,000 sf), office use would occupy 
approximately 45% (917,000 sf), retail would occupy approximately 4% (76,000 sf), and a hotel would 
occupy approximately 13% (267,000 sf).° Development could include approximately 506 parking 
spaces, provided in underground structured parking.’ In addition to the open space provided through the 
extended Harborwalk, Alternative 3 also would provide additional ground level open space within the 
joint development parcels. 


4.2. Layover Facility Sites 
4.2.1. Widett Circle Site 


Widett Circle totals approximately 29.4 acres and is comprised of two parcels located in the South Boston 
neighborhood of Boston: Cold Storage and Widett Circle. Both parcels are primarily in private 
ownership. Widett Circle could provide layover space for up to 30 eight-car train sets. Support facilities 
would include a crew building, support shed, and power substation, totaling approximately 44,000 sf. 


4 Mixed-use development percentage guidelines were provided by BRA. 
> Parking ratios were verified by BTD. 
® Mixed-use development percentage guidelines were provided by BRA. 
7 Parking ratios were verified by BTD. 
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4.2.2. Beacon Park Yard Site 


Beacon Park Yard is located along Cambridge Street in the Allston neighborhood of Boston. It is an 
industrial-zoned 30-acre site located between the Massachusetts Turnpike Interstate Route 90 (I-90) 
Allston Toll Plaza and the MBTA Framingham/Worcester Line, and served for many years as a major 
freight rail yard and intermodal terminal in Boston for CSX Transportation, Inc. (CSXT). Beacon Park 
Yard could provide layover space for up to 20 eight-car train sets. Support facilities would include a crew 
building, support shed, and power substation, totaling approximately 31,400 sf. 


4.2.3. Readville - Yard 2 Site 


The MBTA’s Readville - Yard 2 is located in the Readville section of Hyde Park in Boston. Currently, 
the 17.4 -acre site is a maintenance repair facility and the largest layover yard used by the MBTA for its 
south side service. Readville — Yard 2 could expand the existing layover facility by up to eight 8-car train 
sets, for a total layover space of 18 eight-car train sets. Support facilities would include expansion of the 
existing crew building and support shed, and construction of a power substation, totaling approximately 
11,700 sf. 


5. Analysis Structure 
This GHG analysis summarizes the results of the following separate steps: 


e Building Energy Modeling for different cases at South Station. These include Alternatives 1 and 
3. Alternative 2 was not specifically modeled because it would generally have impacts in between 
the other two Alternatives. Because design and mitigation measures are different for different 
components of the building, the energy modeling inputs and results are shown separately by 
space function (hotel & multifamily highrise; mixed use office/retail; and South Station 
headhouse and platform expansion). 

e Qualitative discussion of stationary source impacts and mitigation measures for the layover 
facilities. 

e Quantification of GHG impacts associated with water use and wastewater discharge (energy use 
associated with conveyance and treatment). 

e Draft Tenant Manual description, providing guidelines that encourage tenants to minimize energy 
use in the joint/private development portions of the SSX project. 

e Renewable/Alternative Energy Evaluation, summarizing options to reduce GHG impacts through 
the use of solar, combined heat and power, and other alternatives. 

e Quantification of GHG impacts associated with traffic and transit, reviewing and discussion the 
results of analysis of three different impact areas: 

o Traffic and transit in the immediate South Station area; 
o Rail travel to and from the layover stations; and 
o Regional effects, including impacts on train, subway, and commuter traffic. 


Specific commitments to GHG reduction steps are then summarized at the end of the section. 
6. Stationary Sources Quantification: South Station 
This section reviews the building energy modeling for the terminal expansion and joint/private 


development at the South Station site. As discussed at a pre-filing meeting with MEPA and DOER on 
November 26, 2013, the entirety of this analysis focuses on quantifying GHG emissions from 
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Alternatives 1 and 3. No modeling or analysis is provided for Alternative 2, as the impacts would 
generally be bounded by the other alternatives. 


6.1. Building Energy Model Description 


The stationary source estimates of GHG emissions were generated by building energy modeling using 
eQUEST v3.64. The program is a graphic user interface for the building energy analysis program DOE2, 
which “uses a description of the building layout, construction, operating schedules, conditioning systems 
(lighting; heating, ventilation and air conditioning [HVAC]; etc.) and utility rates provided by the user, 
along with weather data, to perform an hourly simulation of the building and to estimate utility bills.”® 


The SSX project program, as presented in Chapter 3, forms the basis of this analysis. The current 
preliminary design does not include modifications to, or ventilation connection with, the existing South 
Station facilities. The building energy modeling for the SSX project was based on separate facilities for 
heating, lighting, etc. Existing South Station facilities were not modeled. 


The following space functions have been included in this assessment: the South Station terminal 
expansion, hotel, multi-family highrise, and mixed-use office/retail uses. Energy savings would vary 
significantly by building type. Model inputs are based on best current information; that information is 
preliminary and subject to change during final design development. 


The GHG Policy instructs project proponents to “establish a project baseline condition for each source of 
GHG emissions required to be quantified” and then “after... calculating estimated GHG emissions 
associated with the baseline condition in accordance with the methodology outlined above, the proponent 
should calculate and compare GHG emissions associated with the preferred alternative and other 
mitigation measures.” In accordance with the GHG Policy, and the Secretary’s Certificate on the ENF, 
building energy modeling was performed for the GHG Baseline Case (compliance with code ASHRAE 
90.1 — 2010) and the GHG Mitigated Case (including proposed mitigation measures as described in 
Section 12). The GHG Baseline Case is a hypothetical baseline from which progress in energy use and 
GHG emissions reductions are measured. The GHG Mitigated Case represents the proposed Project, 
including measures incorporated into the building shell, along with plumbing MEP systems, lighting 
design, and other factors that go above and beyond those required for Code compliance. 


The emission factors used in the calculation are as follows: 


e 11.69 pounds of CO2 per therm of natural gas used, which is from the U.S. Energy 
Information Administration Voluntary Reporting of Greenhouse Gases Program;? 

e 719 pounds of CO2 per megaWatt hour electricity used, which is the most recent annual 
average CO, emission rate from the 2012 ISO New England Electric Generator Air Emissions 
Report (January 2014).!° 


6.2. Building Use Energy Conservation Measures 


Although different space functions have been assessed, the primary energy conservation measures 
assumed for this analysis would be applied to each building. Table | provides a summary of the energy 
conservation measures assumed for each use. The following sections describe the HVAC and lighting 


8 EQuest. January 1, 2014. Accessed August 5, 2014. http://www.doe2.com/equest/. 

° Voluntary Reporting of Greenhouse Gases Program - Emissions Factors. Voluntary Reporting of Greenhouse Gases Program - Carbon Dioxide 
Emission Factors. January 31, 2011. Accessed August 5, 2014. http://www.eia.gov/oiaf/1605/coefficients. html. 

'0 TSO New England. Electric Generator Air Emissions Report. January 1, 2014. Accessed August 5, 2014. http://www. iso- 
ne.com/genrtion_resrcs/reports/emission/2012 emissions report final v2.pdf. 
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systems modeled for each building use at the South Station site. The GHG Baseline Case and the GHG 
Mitigated Case are described for each space function, and improvements from the baseline are noted. 


6.2.1. Terminal Expansion 
GHG Baseline Case 


For the GHG Baseline Case, an overhead variable air volume (VAV) ventilation system would serve the 
expansion. Cooling would be provided by 0.4 kilowatt (kW)/ton integrated part-load volume (IPLV) 
minimum efficient centrifugal chillers tied to a constant primary, variable secondary hydronic loop. 
Heating would be provided by 80%-efficient natural draft, non-condensing boilers, tied to a common 
variable speed building hot water loop. Ventilation has been estimated at 14.3 cubic feet per minute 
(cfm)/person based on ASHRAE 62.1.!! Variable speed fans would run continuously and fan power is 
estimated at 1.31 Watts per cfm of supply air. In all zones 50% efficient enthalpy energy recovery units 
would be required due to high occupant densities. Interior lighting would be limited to 0.77 Watts per 
square foot with occupancy sensors and code minimum daylighting along the perimeter and top floor 
skylight areas. 


GHG Mitigated Case 


For the GHG Mitigated Case, an overhead VAV system would continue to serve the expansion. Cooling 
would be provided by 0.34 kW/ton IPLV centrifugal magnetic bearing chillers (improved from baseline), 
tied to a constant primary, variable secondary hydronic loop. Heating would be provided by 96% efficient 
condensing boilers (improved from baseline), tied to a common variable speed building hot water loop. 
Ventilation has been estimated at 14.3 cfm/person based on ASHRAE 62.1. Variable speed fans would 
run continuously and fan power is estimated at 1.31 Watts per cfm of supply air. In all zones 75% 
efficient enthalpy energy recovery units (improved from baseline) would be required due to high occupant 
densities. Interior lighting would be limited to 0.62 Watts per square foot (improved from baseline), with 
occupancy sensors and optimized perimeter daylighting that exceeds code requirements along the 
perimeter and top floor skylight areas. 


6.2.2. Hotel Use 
GHG Baseline Case 


For the GHG Baseline Case, each heating/cooling zone would be served by 9.3 Energy Efficiency Rating 
(EER) Packaged Terminal Air Conditioner (PTAC) systems. Heating would be provided by 80% 
efficient natural draft, non-condensing boilers, tied to a common variable speed building hot water loop. 
Ventilation has been estimated at 0.11 cfm/sf based on ASHRAE 62.1. Fans would run continuously and 
fan power would be limited to 0.3 Watts per cfm. Interior lighting would be limited to 1 Watt per square 
foot with occupancy sensors. Exterior (parking garage) lighting would be limited to 0.25 Watts per square 
foot. Daylighting controls would not be included since they would not likely be required based on typical 
window wall ratio’s and space characteristics. 


GHG Mitigated Case 


For the GHG Mitigated Case, fan coil units would serve each zone. Cooling would be provided by 0.34 
kW/ton IPLV centrifugal magnetic bearing chillers, tied to a constant primary, variable secondary 
hydronic loop (improved from baseline). Heating would be provided by 96% efficient condensing boilers 


'’ ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers) Standards 62.1 and 62.2 are the recognized standards 
for ventilation system design and acceptable indoor air quality. 
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(improved from baseline), tied to a common variable speed building hot water loop. Ventilation has been 
estimated at 0.11 cfm/sf based on ASHRAE 62.1. Fans would run continuously and fan power would be 
limited to 0.3 Watts per cfm. Interior lighting would be limited to 0.8 Watts per square foot (improved 
from baseline) with occupancy sensors. Exterior (parking garage) lighting would be limited to 0.17 Watts 
per square foot (improved from baseline). Daylighting controls have not been included since they would 
not likely be required based on typical window wall ratio’s and space characteristics. 


6.2.3. Multi-Family Use 
GHG Baseline Case 


For the GHG Baseline Case, each heating/cooling zone would be served by 9.3 EER PTAC systems. 
Heating would be provided by 80% efficient natural draft, non-condensing boilers, tied to a common 
variable speed building hot water loop. The living units were assumed to be naturally ventilated. Fans 
would run continuously and fan power would be limited to 0.3 Watts per cfm. Interior lighting would be 
limited to 0.6 Watts per square foot with occupancy sensors. Exterior (parking garage) lighting would be 
limited to 0.25 Watts per square foot. Daylighting controls have not been included since they would not 
likely be required based on typical window wall ratio’s and space characteristics. 


GHG Mitigated Case 


For the GHG Mitigated Case, fan coil units would serve each zone. Cooling would be provided by 0.34 
kW/ton IPLV centrifugal magnetic bearing chillers, tied to a constant primary, variable secondary 
hydronic loop (improved from baseline). Heating would be provided by 96% efficient condensing boilers 
(improved from baseline), tied to a common variable speed building hot water loop. The living units were 
assumed to be naturally ventilated. Fans would run based on load and fan power would be limited to 0.3 
Watts per cfm. Interior lighting would be limited to 0.48 Watts per square foot with occupancy sensors 
(improved from baseline). Exterior (parking garage) lighting would be limited to 0.17 Watts per square 
foot (improved from baseline). Daylighting controls have not been included since they would not likely 
be required based on typical window wall ratio’s and space characteristics. 


6.2.4. Office/Retail Use 
GHG Baseline Case 


For the GHG Baseline Case, an overhead VAV system would serve the upper floor office spaces. Cooling 
would be provided by 0.4 kW/ton IPLV minimum efficient centrifugal chillers, tied to a constant primary, 
variable secondary hydronic loop. Heating would be provided by 80% efficient natural draft, non- 
condensing boilers, tied to a common variable speed building hot water loop. Ventilation has been 
estimated at 26.6 cfm/person based on ASHRAE 62.1. Variable speed fans would run continuously 
during occupied hours and fan power is estimated at 1.29 Watts per cfm of supply air. Interior lighting 
would be limited to 0.9 Watts per square foot with occupancy sensors and code minimum perimeter 
daylighting. 


An overhead packaged single zone air conditioning system would serve the first floor retail spaces. 
Cooling would be provided by 9.8 EER minimum efficient DX coils. Heating would be provided by 80% 
efficient gas fired furnaces. Ventilation has been estimated at 25 cfm/person based on ASHRAE 62.1. 
Constant volume fans would run continuously during occupied hours and fan power is estimated at 1.09 
Watts per cfm of supply air. In core retail zones 50% efficient enthalpy energy recovery units would be 
required. Interior lighting would be limited to 1.4 Watts per square foot with occupancy sensors and code 
minimum perimeter daylighting. 
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GHG Mitigated Case 


For the GHG Mitigated Case, an overhead VAV system would serve the upper floor office spaces. 
Cooling would be provided by 0.34 kW/ton IPLV centrifugal magnetic bearing chillers (improved from 
baseline), tied to a constant primary, variable secondary hydronic loop. Heating would be provided by 
96% efficient condensing boilers (improved from baseline), tied to a common variable speed building hot 
water loop. Ventilation has been estimated at 26.6 cfm/person based on ASHRAE 62.1. Variable speed 
fans would run continuously during occupied hours and fan power is estimated at 1.29 Watts per cfm of 
supply air. Interior lighting would be limited to 0.72 Watts per square foot (improved from baseline) with 
occupancy sensors and optimized perimeter daylighting that exceeds code requirements (improved from 
baseline). 


An overhead packaged single zone air conditioning system would serve the first floor retail spaces. 
Cooling would be provided by 9.8 EER minimum efficient DX coils. Heating would be provided by 80% 
efficient gas fired furnaces. Ventilation has been estimated at 25 cfm/person based on ASHRAE 62.1. 
Constant volume fans would run continuously during occupied hours and fan power is estimated at 1.09 
Watts per cfm of supply air. In core retail zones 75% efficient enthalpy energy recovery units (improved 
from baseline) would be included. Interior lighting would be limited to 1.12 Watts per square foot 
(improved from baseline). Daylighting would not be required in retail spaces. 


Baseline/Mitigated 
Energy Conservation 
Measures 


HVAC: GHG Baseline 
Case 


Table 1—Proposed Building Energy Conservation Measures 


Terminal Expansion 


Standard efficiency 
boiler/chiller VAV; 
Minimum efficient (50%) 
energy recovery 


Hotel and Multi-family 
High-rise 


PTACs with standard 
efficiency boilers 


Mixed-use Office/Retail 


Standard efficiency 
boiler/chiller VAV; 
minimum efficient (50%) 
energy recovery 


HVAC: GHG Mitigated 
Case 


Lighting: GHG Baseline 
Case 

Lighting: GHG 
Mitigated Case 


Envelope: GHG Baseline 
Case 


High efficiency chillers 
and condensing boilers 
with VAV; high 
efficiency (75%) energy 
recovery 
Code minimum lighting 
power density and 
controls 
Optimized lighting design 
20% better than code 
Code minimum 
fenestration (windows and 
doors) 


Fan coils with high 
efficiency chillers and 
condensing boilers 


Code minimum lighting 
power density and controls 


Optimized lighting design 
20% better than code 
Code minimum 
fenestration 


High efficiency chillers 
and condensing boilers 
with VAV; high efficiency 
(75%) energy recovery; 
optimized controls 
Code minimum lighting 
power density and 
controls 
Optimized lighting design 
20% better than code 
Code minimum 
fenestration 


Envelope: GHG 
Mitigated Case 
Process: GHG Baseline 
Case 


Higher performing 
insulated assemblies 


Higher performing 
insulated assemblies 
Standard efficiency 
equipment 


Higher performing 
insulated assemblies 


Process: GHG Mitigated 
Case 
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6.3. GHG Impacts Not Modeled 


The GHG reduction measures that cannot be modeled due to the constraints of the modeling software 
include: tree placement; motion sensor lighting control; operational controls (third-party operator’s 
manual, leak checks, energy management system); refrigerant management; and use of recycled/low- 
impact materials. Outside of the multi-family residential areas, no credit was taken for proposed 
improvements in plug loads (through Energy Star appliances, etc.). 


As the project is in the preliminary permitting (pre-conceptual) design stage, model inputs perforce do not 
reflect final design development and are subject to change. 


The effects of using renewable or alternative energy sources were not included in the model. As 
described in Section 9, MassDOT has options to install solar PV, solar hot water, and/or connect to the 
Veolia district energy system. All of these options will be reviewed further in the design development 
phase, but none of these options were included in the preliminary permitting design. 


The effects of using “plug-ins” were also not included in the model. To reduce diesel locomotive idling, 
trains parked at the layover sites or at South Station will be connected to station power. This use of 
“shore power” allows trains to turn off the diesel engines and still have lights, heat, and freeze protection. 
The primary benefits of plug-ins include noise reduction and local air quality improvement, but some 
GHG reduction is also realized. The locomotive engine would generate more CO: per unit electricity than 
is generated by plugging in to the regional electric grid. MassDOT has committed to the use of plug-ins, 
but their placement, sizing, and usage rates have not been finalized. This prevents quantification of the 
GHG reduction associated with their use. 


6.4. Results 
6.4.1. Building Energy Modeling Results 


The results of the building energy modeling are summarized in Table 2 for Alternative | and Table 3 for 
Alternative 3. 


Table 2—Calculated Total Project-Related Stationary Source GHG Emissions, Alternative 1 


Electric 
Gas Use Electric Use haat CO2 Faire 
(MMBtu/year) (MMBtu/year) Emissions (tons/year) 


oe 2A Eeonvivcnn) 


Terminal Expansion GHG 4,300 2,387 


Baseline Case 

Terminal Expansion GHG 
Mitigated Case 

Percent Reduction, Alternative 1 


i gh) 2,192 
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Table 3—Calculated Total Project Related Stationary Source GHG Emissions, Alternative 3 


Electric 
Gas Use Electric Use oe ene CO2 ean 
(MMBtu/year) (MMBtu/year) (tons/year) Emissions (tons/year) 


(tons/year) 

Perning Ean GRe 4,300 20,270 251 2,136 2,387 
Baseline Case 
Weinaiel Busia Gu 2,712 19,299 159 2,033 2,192 
Mitigated Case 
Hotel GHG Baseline Case 10,743 9,222 628 972 1,600 
Hotel GHG Mitigated Case 8,899 8,067 520 850 1,370 
Residential GHG Baseline Case 1,446 
Residential GHG Mitigated Case 1,349 
Office/Retail GHG Baseline 2,201 
Case 
Office/Retail GHG Mitigated | 1,825 

1,825 
Case 
Total GHG Baseline Case 35,748 52,618 2,089 5,544 7,634 
Total GHG Mitigated Case 27,230 48,821 1,592 5,144 6,736 


Percent Reduction, Alternative 3 11.8% 


6.4.2. Energy Use Index 


The Energy Use Index (EUJ) is a measure of annual building site energy use per square foot of 
conditioned space. The EUI can be a useful tool for setting a separate benchmark for energy use to 
compare similar projects. Table 4 presents a summary of the EUI for the joint/private development 
buildings. 


The U.S. Energy Information Administration’s (EIA’s) Commercial Buildings Energy Consumption 
Survey (CBECS) is “a national sample survey that collects information on the stock of U.S. commercial 
buildings, their energy-related building characteristics, and their energy consumption and expenditures.” ” 
Per the MEPA scope, this analysis was required to include a comparison of modeled EUI values to 
relevant CBECS values as a baseline comparison for efficiency. CBECS data can be queried to identify 
the EUI of comparable facilities to compare against the predicted EUI of the SSX project. The value of 
this comparison is limited, because often the facilities surveyed for the CBECS data were not directly 
comparable to a project’s facilities, and often the sample size is small, so the CBECS data may not 
accurately represent an average building of the type described. Furthermore, the CBECS data are more 
than a decade old and the buildings included are somewhat older still, making comparison to a modern 
building built to satisfy modern building codes less useful. 


CBECS does not include residential data, but similar residential data are available from the EIA 
Residential Energy Consumption Survey (RECS), with similar limitations. 


2 Commercial Buildings Energy Consumption Survey (CBECS). About the Commercial Buildings Energy Consumption Survey. January 1, 
2014. Accessed August 5, 2014. http://www.eia.gov/consumption/commercial/about.cfm. 
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Table 4—Energy Use Index Summary, South Station Site 


Hotel Hotel Residential Residential ES Office/ Dados Dani! 


Pelt (el Pelt (el GHG GHG Retail Retail GHG Expansion Expansion 
: a yi ee GHG a0 GHG GHG 

Baseline Mitigated Baseline Mitigated acelin Mitigated Baseline Mitigated 
eee a 280,000 | 280,000 280,000 280,000 | 440,000 440,000 | 205,000 | 205,000 
Uncondi- 
tioned Area 21,800 21,800 21,800 21,800 - | 200,000 | 200,000 
(sf) 

EUI (kBtu/sf) 

Interior 10.43 8.35 6.26 5.01 7.18 4.91 18.81 15.05 
Lighting 
ESL: 1.95 1.95 1.95 1.95 0.54 0.54 5.76 461 
Lighting 
Fravess 8.07 8.07 18.16 15.13 11.13 11.13 53.15 53.15 
Loads 
ase 25.52 19.31 8.89 5.53 31.76 22.56 18.25 10.50 
Heating 
Space 7.05 1.63 9.27 297 282 2.34 7.49 6.65 
Cooling 
Heats : 0.42 0.47 0.38 0.34 0.98 1.00 
Rejection 
Pumps 0.19 2.51 0.11 271 1.31 1.37 5.10 6.44 
Fans 5.25 5.88 1.20 7.20 5.70 5.39 7.59 7.25 
Service He 12.84 12.48 12.84 12.48 1.47 1.47 2.73 2.73 
Water See) eee 
Total EUI 1.3 60.6 58.7 53.7 62.3 50.1 119.9 107.4 


A comparison of CBECS and RECS values is provided in Table 5. The CBECS data are from Table C-10 
of the 2003 Survey, and the RECS data are from Table US-1 Part 1 of the 2005 Survey. The CBECS and 
RECS values cited in this table are provided as Attachment U. 


Table 5—Energy Use Index Comparison 
GHG Baseline GHG Mitigated CBECS/RECS 


End Use Category Case EUI, Case EUI, Comparison CBECS/RECS Category 
kBtu/sf kBtu/sf EUI, kBtu/sf 
Hotel 71.3 60.6 132.1 Lodging 
Residential 58.7 53.7 62.4 Apartments 5+ units 
. 73.5 Retail 
Office/Retail 62.3 50.1 132.1 Office 
Terminal Expansion 119.9 107.4 90.8 Public Assembly 


There were disparities between the CBECS values and the values used for building energy modeling. The 
modeling values were determined using information directly related to this project, using new, energy 
efficient materials and equipment, which paired with the age and imperfect sampling from the CBECS 
may explain the differences in the values. 


Stationary Sources Quantification: Layover Facilities 
As is typical for smaller buildings, the layover facilities as described in Section 3.5 of the DEIR would 


comply with building energy code (and Stretch Code) requirements using prescriptive energy efficiency 
measures rather than building energy modeling due to the smaller building size and impacts. As 
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described in DOER presentations,!? prescriptive energy efficiency requirements include detailed 
minimum standards such as: 


e Insulation requirements, including air sealing. 
e Windows, heating/cooling equipment, etc., requirements. 
e Design controls and details requirements. 


The Stretch Code requirement sets the minimum specification and allows some design flexibility to trade 
one design parameter for another. For example, the current Stretch Code allows for the installation of 
more efficient heating and cooling equipment, more efficient lighting, or onsite renewable energy 
generation as a means to meet Stretch Code requirements. 


Determining which specific measures would be implemented at the layover facility sites was difficult at 
this preliminary permitting design stage. Further, prescriptive stretch energy code requirements are in- 
transition. As noted by the BBRS:'* “Although the standard "non-stretch" energy provisions of the code 
will be based on the IECC 2012 as of July 1, 2014, the stretch code will continue to be based on 
amendments to the IECC2009 (and ASHRAE 90.1-2007 for large commercial buildings) until such a time 
as the stretch code is updated.” MassDOT will design, construct, and operate the SSX project in 
compliance with the version of the Stretch Code that is in-place at the time when building permits are 
filed. The specific measures that will be used to meet the Stretch Code will be determined by the time of 
filing. 


7. Wastewater Quantification 


At the South Station site, Alternative 3 would increase the water use and wastewater generation by greater 
than 300,000 gallons per day (gpd), as presented in the Appendix 8 — Water and Wastewater Technical 
Report for more information. Therefore, consistent with the GHG Policy the potential GHG impacts 
associated with water and wastewater treatment are calculated here. Other alternatives would have lower 
water use and wastewater generation rates. 


The MEPA Office posts energy usage factors to model GHG emissions associated with energy usage for 
water or wastewater treatment. As of the filing of this DEIR, the factors for facilities located in the 
MWRA area are as follows: 


e Wastewater Treatment average energy cost = 1.3kWh/1,000 gallons treated. 
e Water Treatment average energy cost = 0.2 kWh/1,000 gallons treated. 


Using these factors, and ISO New England’s electric generation emissions factor (719 pounds of CO2 per 
megawatt-hour of electricity used), the GHG emissions associated with water and wastewater treatment is 
approximately 82 tons per year for Alternative 3, as shown in Table 6 below. 


8 Finalyson, Ian. The MA ‘Stretch’ Energy Code 201. Green Communities Webinar. November 3, 2010. 
'4 Massachusetts Department of Public Safety. Stretch Energy Code — Information. 2014. Accessed July 28, 2014. 
http://www.mass.gov/eopss/consumer-prot-and-bus-lic/license-type/cs|/stretch-energy-code-information.html. 
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Table 6—Water and Wastewater Related GHG Emissions, South Station Site 


Water Wastewater 
Alternative 3 use, gpd 453,090 411,900 
Energy use, kWh/year 33,076 195,447 
CO, Emissions, tons/year 11.9 70.3 


The layover facility sites would use water and generate wastewater, however the water use and 
wastewater generation values would be relatively small (<20,000 gpd per site), significantly below than 
the 300,000 gpd threshold requiring further analysis, and have not been quantified in this analysis. 


MassDOT is considering a number of water-saving projects that could reduce the impacts of this project, 
including but not limited to low-flow or waterless plumbing fixtures throughout the SSX project. 


South Station site-related stationary source emissions data, including water and wastewater related GHG 
emissions, are provided as Attachment T. 


8. Draft Tenant Manual 


The SSX project is pursuing the opportunity of including joint/private development at the South Station 
site. Depending on final ownership arrangements, this could include leasing space to tenants. Therefore, 
certain energy efficiency measures require a level of design that would be performed by the tenants 
during fit-out. Actual building energy use would depend upon the core and shell design, for which 
MassDOT is responsible, and also upon what the tenant would add to the building (fit-out) and how the 
tenant would operate. Tenants would require City of Boston building permits for their fit-out, and would 
be required to comply with the Stretch Code that the City of Boston has adopted. 


The GHG reduction measures that were integrated into the building's core, shell and infrastructure were 
reviewed and included in the building energy modeling. As instructed in the ENF Certificate, MassDOT 
has considered measures to educate and create incentives for the tenants to adopt energy 
efficiency/renewable generation measures. 


While MassDOT would not have ultimate control over the tenant’s energy use, it is committed to exerting 
whatever influence it can on commercial tenants to encourage decisions that would maximize the 
building’s energy efficiency. MassDOT would assist tenants to maximize energy efficiency in fit-out by 
providing a LEED Guide to encourage and assist in meeting the requirements for LEED Certifiable status 
and to work toward more energy efficient tenant-controlled spaces. 


While not directly contributing to GHG reductions, a Tenant Manual provides recommendations and 
requirements on energy reducing systems and equipment for tenant use and informs the tenant of system 
limitations imposed by building design. The Tenant Manual would be used as the basis for all third-party 
lease agreements associated with the SSX project. 


The MassDOT Tenant Manual will encourage tenants to minimize energy use. MassDOT has committed 
to the preparation and implementation of an innovative Tenant Manual containing a set of guidelines that 
would in some cases require, and in others encourage, tenants to adopt appropriate sustainable design, 
energy efficiency, water use, water pollution control, and TDM commitments to the extent feasible as part 
of their respective lease agreements. 
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The Tenant Manual would require or encourage a commercial tenant to: 


e Use variable frequency drives in HVAC distribution systems; 

e Reduce lighting power density in office spaces below ASHRAE 90.1-2010 code; 

e Design electric wiring and electric systems compatible with the application of building Energy 
Management Systems and automated lighting controls; 

Use Energy Star rated appliances, if available; 

Participate in the state-wide Green Initiatives Recycling Program; 

Implement recycling of construction waste; 

Promote employee participation to on-site amenities such as ATMs, retail, and restaurants; and 
Promote participation in TDM measures as committed to in Section 4.8 of the DEIR. 


9. Renewable/Alternative Energy Evaluation 


This section reviews options for onsite energy generation from renewable sources, and options to reduce 
GHG emissions through the use of alternative energy sources at the South Station site, including onsite 
electricity generation or the use of district steam. This section applies only to the South Station site, and 
is not applicable to the layover facility sites. 


It may not be feasible to install significant amounts of onsite electric generating capacity at the SSX 
project. Based on initial contact with the local electricity supplier (NSTAR!> !°), the connection to the 
electrical grid would likely be through spot network vaults rather than through the radial distribution 
system. Spot network vaults offer more reliable electricity supply, but are not well suited to receive 
electricity from distributed generation sources. If the SSX project were served by spot network vaults, 
any interconnected generation source would be limited to 1/15th of the minimum facility load to prevent 
excess power from flowing into the network and tripping the network protectors in the vault. The 
connection would also need to use inverter-based equipment. This would preclude the use of all but the 
smallest onsite Combined Heat and Power (CHP) systems, and would limit solar photovoltaic (PV) and 
wind-based renewable systems. 


9.1. Solar Photovoltaic 


Solar photovoltaic (PV) panels create electricity from sunlight; they require undisturbed surface area free 
from shadows for the collector array, and space for inverters and switchgear. 


Project roof space can be used for mechanical equipment, open/habitable space, green roofs, and solar 
panels. A preliminary feasibility analysis of two potential South Station site build options (Alternatives | 
and 3) would provide roof space that could accommodate a PV system. A shadow impact analysis for the 
SSX project (presented in Appendix 6- Coastal Resources Technical Report) concluded that 70,000 sf of 
roof space would be suitable for solar panels in Alternative 1, while 25,000 sf would be suitable in 
Alternative 3 (Alternative 3 requires more rooftop mechanical structures and therefore has less suitable 
open roof space). The shadow diagrams are provided in Appendix 6 — Coastal Resources Technical 
Report. It was assumed that 50% of the total roof surface for the Build Alternatives could be available for 
useful panel placement (after allowing for access and maintenance space and roof edge set-backs), 
providing up to 35,000 sf of useful space in Alternative | and up to 12,500 sf of useful space in 
Alternative 3. For the purposes of this analysis, all useful space was considered to be occupied by the PV 
panels. 


'S Ruberti, James. NStar. Electrical Grid, Personal communication, July 25, 2014. 


‘6 Feraci, Joseph. NStar. Electrical Grid, Personal communication, July 25, 2014. 
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An array of 35,000 sf was estimated to have an output rating of approximately 420 kW of peak direct 
current (DC), while an array of 12,500 sf was estimated to have an output rating of approximately 150 
kW (peak DC). As previously cited, the connection to the electric distribution grid could preclude or 
limit onsite electricity generation. 


PV Watts, a model developed by the National Renewable Energy Laboratory (NREL) simulates the 
performance of a PV array based on size, design parameters, geographic location, and historical 
meteorological data.!’ This model predicts an annual output of approximately 462 MWh in Alternative 1, 
while the output in Alternative 3 would be approximately 165 MWh. Actual electricity generated could 
be lower because the model inputs assume an optimal panel tilt, but the panel tilt may need to be reduced 
to avoid wind shear. Model outputs are provided as Attachment V. Assuming all of that electricity 
displaces use of electricity from the distribution grid, the potential GHG savings would be 166 tons of 
CO, for Alternative 1, and 59 tons of COz in Alternative 3. 


Using a DOER-published model for examining the financial feasibility of PV,'*’ MassDOT calculated 
values for the simple payback period and estimated Return on Equity (ROE) values, which are presented 
in Table 7. The inputs, assumptions and results of that model are included in Attachment V. 


Table 7—Solar PV Investment Summary, South Station Site Joint/Private Development 
Alternatives 


Alternative 1 Alternative 3 
0 hi Third Party MassDOT Third Party MassDOT 
iar Owned Owned Owned Owned 
Return on Equity 51 -0.4% 4.7% -1.3% 
Payback Period (Years) 8 Years 20+ Years 9 Years 20+ Years 


This analysis assumes that the panels will not be shadowed by future development during their life cycle. 
As design develops and actual available roof area can be determined, the designated developer will 
examine the feasibility of PV. Available financial incentives currently include: 


e Federal Tax Credits: The SSX project will be eligible for the federal energy investment tax credit 
(ITC) program, authorized under 26 USC 48 (section 48). This program offers a 30% tax credit 
to owners or long-term lessees if performance and quality standards are met. 

e Massachusetts Incentives: The Commonwealth of Massachusetts offers Solar Renewable Energy 
Credits (SRECs) for qualifying solar projects. The SRECs have value through a market based 
system managed by DOER, wherein the SRECs are purchased by Massachusetts retail electricity 
suppliers. The SREC program is in-transition, with the original 400 MW cap of the RPS Solar 
Carve-Out reached and a new program proposed. DOER has now promulgated new regulations 
to implement the Renewable Portfolio Standard Solar Carve-Out II program, with regulations 
issued April 25, 2014. The new program will reduce the incentive value over time, and will 
differentiate between project types. The project type applicable to the SSX project (roof- 
mounted) was preferred over ground-mounted projects that do not use power onsite. Incentive 
values are subject to change as the new program is finalized and implemented. The regulations 
fix an auction price of $257 per megawatt-hour generated starting in 2014, sliding down to $170 
per megawatt-hour in 2024 (accounting for SREC factor and usage fee). In the prior RPS Solar 
Carve-Out program, SRECs were often traded below the minimum auction price, reflecting 
program uncertainty and transactional costs. 


'7 PVWatts Calculator. PV Watts Calculator. January 1, 2014. Accessed August 5, 2014. http://pvwatts.nrel.gov/. 
'8 Department of Energy Resources. Simple Solar Finance Model. Accessed August 5, 2014. 
http://www.mass.gov/eea/docs/doer/renewables/solar/srec-proj-calc.xls. 
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The designated developer could consider seeking third-party interest for PV development based on the 
Power Purchase Agreement (PPA) model. In the PPA model, a third-party PV development company 
would design, install, own and operate the PV system on MassDOT’s building and would sell the output 
to MassDOT under a long-term PPA, generally at rates below current market rate. Such PV developers 
are able to take advantage of federal and state tax credits for qualifying projects that MassDOT was 
unable to take advantage of due to its tax-exempt status. 


9.2. Solar Hot Water 


Solar hot water heating may be a supplement to a typical gas-fired domestic hot water heating system, 
sometimes providing hot water directly and other times preheating water that is then brought to normal 
temperature by a gas-fired boiler. Typically, rooftop space can be dedicated to solar hot water or solar PV 
(as described in Section 9.3), but not both (some vendors are now offering combination PV & thermal 
panels). To allow solar hot water generation (which occurs during daylight hours) to match demand 
(which occurs at all hours with emphasis typically in late evening), solar hot water systems typically 
include storage tanks. 

A recent MEPA filing for an unrelated project!’ used publicly-available tools and calculators to estimate 
that a solar hot water system in Boston would generate about 1,200 therms of useful heat per year per 
1,000 sf of useful panel space. Scaling that estimate to the amount of space available for the SSX project 
at the South Station site, an array of 35,000 sf (Alternative 1) was estimated to generate about 42,000 
therms per year, while an array of 12,500 square feet (Alternative 3) was estimated to generate about 
15,000 therms per year. If that heat displaces fuel use in a natural gas-fired boiler, the GHG savings 
equates to approximately 245 tons of CO: for the Alternative | case, and 88 tons of CO: for Alternative 3. 


Solar hot water systems are eligible for the federal energy ITC as described in Section 9.2. The 
Massachusetts Clean Energy Center currently offers the Commonwealth Solar Hot Water Program 
(CSHW)” Commercial Scale offers financial incentives for solar hot water feasibility studies and 
construction projects for commercial-scale buildings, and financing options. It is not clear whether 
funding will be available through the CSHW program at the time of SSX project construction. 


9.3. Onsite Combined Heat and Power 


A gas-fired Combined Heat and Power (CHP) system can produce electricity and hot water. A CHP has 
significant efficiency and environmental advantages, as described by MassDEP: 


“Tn a combined heat and power (CHP) system, the engine or combustion turbine is connected to 
an electrical generator for electrical power production. The hot exhaust gasses from the engine 
or combustion turbine are directed through a heat recovery system, such as a boiler, to recover 
thermal energy for use in heating, cooling, or other uses. This approach eliminates the need for 
a second combustion unit and therefore eliminates the emissions such a combustion unit would 
produce. CHP systems make more efficient use of fuel, such as natural gas or fuel oil, than two, 
separate stand alone, combustion units, one for electricity and one for thermal energy such as 
steam thus reducing the net emissions of greenhouse gas and other air contaminants.” 


Electrical interconnection through spot network vaults would prevent any but the smallest CHP systems 
to be installed for the SSX project. Also, because portions of the joint/private development may be 


'° Executive Office of Energy and Environmental Affairs. Environmental Notification Form: EEA # 15052. May 15, 2013. 
http://www.env.state.ma.us/mepa/mepadocs/2013/0522 13em/nps/enf/15052.pdf. 

20 Massachusetts Clean Energy Center. Commonwealth Solar Hot Water Commercial Scale. Accessed July 30, 2014. 
http://www.masscec.com/solicitations/commonwealth-solar-hot-water-commercial-scale. 
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separately owned, a single CHP serving the terminal expansion and other elements of the project could 
complicate future ownership and services contracts. 


9.4. District Steam Use 


The SSX project has the option to connect to the existing Veolia district energy system. Based on initial 
contact with Veolia,*!~ the use of district steam appears feasible. Veolia’s Kneeland Street Plant is 
nearby, and there is a large steam main in Atlantic Avenue, which feeds the Federal Reserve Bank 
Building. Steam heat from the district energy system could be used for domestic hot water (DHW) 
production year-round, and for building heat during the heating season. Steam heat can also be used to 
power steam-driven absorption chillers, used for summertime air conditioning. 


Using steam from the district energy system may or may not reduce overall GHG emissions associated 
with the SSX project. The GHG impacts would be very dependent on the source of the steam, and the 
extent of the energy losses associated with steam transmission to the SSX project site. Veolia uses both 
CHP systems and conventional boilers to generate steam in the Boston district energy system. To the 
extent that high-efficiency CHP systems are used, a very substantial GHG benefit can be realized 
(because waste heat from electricity generation is turned into useful steam). If low-efficiency boilers 
were used, the GHG impacts could be higher than using onsite boilers. 


9.5. Wind Turbines 


Large turbines (greater than 100 kW) are often sited in low-development density areas where a consistent 
wind resource, unaffected by the built environment, maximizes the payback rate for the installed 
equipment. This siting strategy also minimizes wind turbulence, a major contributor to reduced 
performance and longevity of large-scale wind turbines. Areas surrounding the SSX project have several 
urban/suburban installations of larger turbines, including: the Forbes Park complex in Chelsea; Medford 
Middle School; and the multiple utility-scale wind turbines in Hull. These projects are sited in relatively 
open areas where there are no tall buildings in close proximity. Large turbines are typically 200 to 400 
feet tall. 


For this project, there was no opportunity for large wind turbines on the South Station site because of its 
proximity to tall buildings. South Station is located within downtown Boston, and large wind turbines are 
not feasible within this large urban center. 


Small turbines (i.e., less than 100 kW) include pole-mounted units in the range of 100 feet tall (hub 
height; maximum blade tip height is somewhat higher) to modest tower-mounted units up to about 250 
feet tall. Similarly, due to the South Station site’s proximity to tall buildings, small turbines were not 
considered for this project. 


Building-integrated turbines include very small turbines (generally less than 1 kW to about 5 kW) 
mounted on building roofs or parapets or otherwise attached to a building. Building-integrated turbines 
are still in the development phase, with most building-integrated turbines in showplace installations. 
There a few in the Boston area, including Boston City Hall, Massport Logan Office Center, and the 
Museum of Science wind turbine lab. 


In general, building-integrated turbines are highly susceptible to performance degradation due to turbulent 
wind regimes around the buildings they are mounted on, as well as nearby structures or topography. In 


21 Silvia, Chris. Veolia. SSX Veolia Connection, Personal communication, July 6, 2014. 
22 QO’Connell, Ken. Veolia. SSX Veolia Connection, Personal communication, July 16, 2014. 
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spite of some manufacturers’ claims that certain building-integrated designs, such as vertical turbines, are 
less sensitive to building wake turbulence, there is insufficient commercial experience with these units for 
most developers to have sufficient confidence that all such issues are resolved. A May 2009 article in 
Environmental Building News indicated that building-integrated turbines are not performing as predicted, 
have noise and vibration issues, and are a safety and insurance issue.** Presentations at the Building 
Energy 2011 conference in Boston indicated that several types of wind turbines installed at the Museum 
of Science in Boston and in other southern New England locations have demonstrated similar 
performance issues.™* Due to the potential for performance, as well as other issues, building-integrated 
wind turbines were not deemed to be feasible for the SSX project. 


9.6. Ground Source Heat Pumps 


Ground-source heat pump (GSHP) technology takes advantage of the near-constant temperature of the 
earth and groundwater, usually at moderate depths below the surface, to provide a heat sink for heat 
extracted from a building in summer and a heat source when building heating is required in winter. By 
using a standard vapor-compression refrigeration cycle that is electrically driven, a GSHP system can, 
under the right circumstances, reduce the energy required to heat and cool a building and, although 
electricity is GHG-intensive, possibly result in a GHG emissions reduction as well. 


There are two distinct sub-groups of GSHP systems: open loop and closed loop ground coupling. An 
open loop GSHP system draws in and returns groundwater from one or more wells. A closed loop GSHP 
system keeps the working fluid in a closed circuit of pipes, relying on heat transfer through the pipe walls 
to or from the ground and groundwater. In both cases, a large well field was required. 


Due to the South Station site’s location in a large urban center, there were many competing ground space 
uses in the area, such as electric and gas lines, along with deep basements, subway lines, underground 
parking, and the Tip O’Neill Tunnel. Additionally, the majority of the surrounding area is covered by 
buildings, roads and sidewalks, making the large well field necessary for a GSHP inaccessible. In 
addition, a well field could also prevent future development of the North South Rail Link project, which 
MassDOT has committed to not preclude. As a result of all these concerns, GSHPs were not proposed for 
the SSX project. 


10. Quantification: Transportation Sources 


Because the SSX project includes significant upgrades that affect regional transportation, assessing the 
GHG impacts associated with transportation sources exceeds the typical analysis for a project with more 
localized impacts. This GHG analysis follows the guidance in the MEPA Greenhouse Gas Emissions 
Policy and Protocol to the extent feasible, but also incorporates specific instructions from MEPA in the 
ENF Certificate and guidance provided during the pre-filing meeting. 


Transportation-related impacts were quantified through three separate analyses: 


e Impacts from all transportation sources in the immediate South Station area; 
e Locomotive impacts for travel to and from the layover facility sites; and 
e Impacts from all transportation sources across a broad region. 


3 Wilson, Alex. The Folly of Building-Integrated Wind. Environmental Building News, April 29, 2009. Accessed August 5, 2014. 
http://www2.buildinggreen.com/article/folly-building-integrated-wind. 

4 Northeast Sustainable Energy Association. Building Energy 2011 Presentations. 2011. Accessed August 5, 2014. 
http://www.nesea.org/buildingenergy/bepresentations/. 
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The assessment of the South Station site most closely follows the guidance in the GHG Policy and 
Protocol. In this analysis, trips were estimated consistent with the trip generation analysis included in the 
Appendix 9 — Traffic Analysis Technical Report , broken down by vehicle type. The total annual Vehicle 
Miles Traveled (VMT) was calculated for the road and rail segments in the study area. Then the annual 
VMT were multiplied by CO emission factors to obtain annual CO emissions (tons/year). For this 
analysis, U.S EPA emission factors were used for locomotives and MOVES emission factors were used 
for other vehicle types. The analysis includes a No Build condition, and future (2025 and 2035) Build 
with Mitigation conditions, for both Alternative 1 and 3. Consistent with the transportation analysis 
provided in this DEIR (Sections 4.7 and 4.8 and Appendix 9), the transportation improvements were an 
integral part of the SSX project, and were not analyzed separately. Mitigation measures implemented as 
part of the Build with Mitigation condition modeling are described in the traffic section of the DEIR 
(Section 4.8). 


The assessment of locomotive impacts traveling to and from the layover facility sites was assessed in a 
manner similar to the assessment of the South Station area. Different layover site alternatives were 
presented, and the analysis includes a No Build condition and future (2025 and 2035) Build with 
Mitigation conditions. The CO, emission factors were consistent with the locomotive emission factors for 
the South Station area. 


The assessment of regional impacts was the most effective way to evaluate the impact of transportation 
mitigation from a project that was designed to improve regional public transportation ridership. This 
analysis covers a much wider area, using the Central Transportation Planning Staff (CTPS) regional 
model that includes trips not associated with the SSX project. Therefore, while this regional assessment 
was the best method to show the SSX project’s impacts, the GHG totals cannot be compared to the South 
Station area and layover trip analyses. 


10.1. Localized Emissions 
10.1.1. Emissions Inventory Factors 


The COz emissions inventory was developed for motor vehicles and buses on affected roadways within 
the project study area, and railroad locomotives entering, idling, and leaving South Station. The motor 
vehicle-generated CO emissions were developed using the roadway network and traffic data defined in 
the project traffic studies, along with appropriate year-dependent and speed-dependent emission factors. 
A list of the roadway links used in the analysis is presented in Table 8 (a figure locating the roadway links 
is provided in Section 4.8 of the DEIR). The locomotive-generated CO2 emissions were developed based 
on the current and future train schedules and the appropriate U.S. EPA year-specific (i.e., Tier) emission 
factors for locomotives. The emission inventories were prepared in accordance with U.S. EPA 
guidelines.” 


Following guidance in the GHG Policy, the motor vehicle emission factors (expressed as grams of 
pollutant per vehicle mile) used to estimate the motor vehicle emissions were calculated using the most 
recently approved version of the U.S. EPA MOVES program (currently MOVES2010b). Emission 
factors were generated for the “all vehicle categories combined” (the composite emission factor) and for 
heavy duty diesel vehicles (Intercity buses) separately. 


°5 U.S. Environmental Protection Agency, Office of Mobile Sources (now Office of Transportation and Air Quality). Procedures for Emission 
Inventory Preparation, Volume IV: Mobile Sources. Report number EPA-450/4-81-026d (Revised). Ann Arbor, MI. 1992. 
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This analysis does not include CO, emissions from vehicle idling. Therefore, while the intersection 
improvements described in Section 7.2 of Appendix 9 - Traffic Analysis Technical Report will result in a 
reduction in GHG emissions, that emission reduction is not quantified through the MOVES program. 


Table 8—List of Roadway Links to be Used in the Emissions Inventory Analysis 
Link ID 


No. Link Description 


14 Dorchester Avenue - Summer Street to West 2nd Street 

15 Congress Street - Atlantic Avenue to Purchase Street 

16 Congress Street - Atlantic Avenue to Dorchester Avenue 

17 Congress Street - A Street to Dorchester Avenue 

18 Purchase Street - Seaport Blvd/Northern Avenue to Congress Street 
19 Purchase Street - Congress Street to Summer Street 

20 Surface Road - Summer Street to Lincoln Street/Essex Street 


21 
22 
23 
25 


26 South Station Connector - Lincoln Street to Bus Terminal Entrance/HOV 


Parking Ramp 


27 
28 
29 
30 


31 NEW Service Road (Alternative 3 Only) 


The F40PH-2C locomotive with a 3,000 horsepower (hp) EMD 16-645E3B engine was chosen as the 
representative engine for all existing MBTA locomotives. Throttle notch and fuel consumption rates 
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taken from Appendix B of the Locomotive Emission Standards,”° as shown in Table 9, were used for the 
MBTA locomotives. 


The P42-DC locomotive with a 3,200 hp GE 7FDL engine was chosen to be the representative 
locomotive for the Amtrak diesel locomotives, and the engine throttle data was taken from Appendix A-2 
of Emissions Summary for Other Diesel Emission Sources in and Adjacent to the West Oakland 
Community,’’ as shown in Table 9—Throttle Notch Data and Fuel Consumption Rate. Because there 
were no fuel consumption data available for the 7FDL engine, the fuel consumption rate for the GE16 
engine (an engine with operational characteristics similar to the 7FDL) were used for Amtrak engines. 


Table 9—Throttle Notch Data and Fuel Consumption Rate 
EMD 16-645E3B Engine GE 7FDL Engine 
(Rated Power = 3,000 bhp) (Rated Power = 3,200 bhp) 


Setting (bhp) (1b/hr) ET (Ib/hr) 
Dynamic Brake : 

i TE TE i 

50 
36 
2 
368 
532 
680 
558 
[082 


Source of EMD Data: Appendix B, Locomotive Emission Standards. U.S. EPA, Office of Transportation and Air Quality, EPA-420-R-98-101, 
April 1998. http://www.epa.gov/otaq/documents/420r98 101 .pdf 

Source of 7FDL Data: Table | of the Brunswick Rail Maintenance Facility, Potential Air Quality Impacts of Proposed Facility on Nearby 
Sensitive Land Uses. Parsons Brinckerhoff, August 2011. 
http://www.amtrakdowneaster.com/sites/default/files/Potential%20Air%20Quality%20Impacts.pdf 

* Fuel Rate for GE12 Engine from Appendix B, Locomotive Emission Standards. EPA-420-R-98-101, April 1998. 


Corny DA] My] BY] WwW] 


CO, emissions were estimated using approved U.S. EPA methodology.*® CO, emissions are dependent 
on fuel consumption rates and include the following assumptions: 


o Diesel fuel density of 3,200 grams per gallon (g/gal) 
o Carbon content of fuel of 87% by mass 


Based on these factors, a CO. emission rate of 10,217 grams per gallon of fuel was calculated for the 
Build condition, which includes Alternative 1 and Alternative 3. 


The South Station average weekday train schedules for the 2012 Existing Conditions, 2035 No Build, and 
2035 Build Alternatives were used to calculate locomotive idling and traveling times in the study area. 
The 2025 and 2035 No Build Alternative train schedules were assumed to be the same. The 2025 and the 
2035 train schedules were assumed to be the same for Alternatives 1 and 3. Emissions from the Amtrak 


6 U.S. Environmental Protection Agency. Locomotive Emission Standards. April 1998. Accessed August 5, 2014. 
http://www.epa.gov/otaq/documents/420198101.pdf. 

27 California Environmental Protection Agency. Emissions Inventory of Other Diesel Emission Sources in and Adjacent to West Oakland. 
Accessed August 5, 2014. http://Awww.arb.ca.gov/ch/communities/ra/westoakland/documents/partiii_final.pdf. 

8 U.S. Environmental Protection Agency. Emission Factors for Locomotives. April 2009. Accessed August 5, 2014. 
http://www.epa.gov/nonroad/locomotvw/420f09025.pdf. 
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Acela trains were not assessed, as the electric locomotives do not have direct air emissions. All 
locomotives in the study area were assumed to be either in Idling Mode or Notch-1 setting. 


10.1.2. Annual CO2 Emissions Results by Project Alternative 
South Station Site 


To quantify potential emissions in compliance with the GHG Policy, Table 10 presents the annual CO2 
emissions in tons per year (tpy) occurring at the South Station site by project alternative. These CO2 
emissions include contributions from motor vehicles and buses on the local roadway network described 
above; and from train locomotives idling at South Station and moving from and to the Tower 1 
interlocking. 


Table 10—Project Related CO2 Emissions at South Station by Alternative (tpy) 


Alternative Eacomotives Motor Intercity Total All 
Vehicles Buses Sources 


2012 Existing 
2025 No Build 
2025 Altemative 1 
2025 Altemative 3 
2035 No Build 
2035 Altemative 1 
2035 Altemative 3 


tpy = tons per year 


Layover Facility Sites 


Table 11 presents the annual CO» emissions in tons per year (tpy) occurring in the vicinity of each of the 
layover facility sites by project alternative. These CO2 emissions only include contributions from train 
locomotives idling at each layover facility site and moving from and to the Tower 1 interlocking. It was 
assumed that there would be no project-related pollutant emissions from motor vehicles, as there would 
be no measurable increase in motor vehicle traffic due to the SSX project. For informational purposes, 
Table 11 also includes the number of trains using each layover facility site each day. See Attachment X 
for calculations. There would be no difference in emissions between 2025 and 2035, and they are 
combined under the No Build and Alternative 1 or 3 categories. 
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Table 11—Project Related CO2 Emissions at Layover Facility Sites by Alternative 


No. of Idling Trains One Way Moving Total Idling Plus 
Alternative Trains per CO2 (T/Y) Moving Trains CO2 Moving CO2 
Day Time (min) (T/Y) (T/Y) 

Widett Circle Layover Facility 
2012 Existing 0 0 5 0 0 
No Build 0 0 5 0 0 
Alternative | or 3 30 4,884 5 869 DIDS 
Beacon Park Yard Layover Facility 
2012 Existing 0 0 11 0 0 
No Build 0 0 11 0 0 
Alternative 1 or 3 20 3,256 11 IL 27s) 4,531 
Readville Yard 2 Layover Facility 
2012 Existing 10 1,628 26 1,507 3,135 
No Build 10 1,628 26 1,507 3,135 
Alternative | or 3 18 2,930 26 2,713 5,643 


tpy = tons per year 


Net GHG Emissions 
The impacts associated with Alternative 1 and Alternative 3 are calculated based on the net difference 
between the No Build and the Alternative 1/Alternative 3 CO emission rates. These are summarized in 


Table 12, below. 


Table 12—2035 Net Project Related CO2 Emissions by Alternative 


Alternative 1 tons/year Alternative 3 tons/year 


Motor Vehicles near South Station 239 419 
Intercity buses near South Station 34 66 
Locomotives near South Station -733 -733 
Locomotives to/from Layover Sites 15,927 15,927 
Total 15,467 15,679 


tpy = tons per year 


The results show a net reduction in CO2 emissions from locomotives in the immediate vicinity of South 
Station, associated with decreased congestion and idling time on the tracks. The emission totals do not 
account for the use of plug-ins, which will reduce locomotive idling emissions (while increasing the use 
of energy from the electric grid). Also, no credit is shown for the GHG reduction associated with traffic 
intersection improvements (and decreased idling time). 


10.2. Regional Emissions 


CTPS provided regional CO2 emissions data to the South Station Expansion project team for each of the 
modeled alternatives, using the same methodology as for Boston Region MPO’s Long Range 
Transportation Plan’s regional air quality conformity determinations, linking the regional travel demand 
model with mobile emission factors produced by an emissions model, as well as accounting for emissions 
produced by transit services. Those data show a decrease in region-wide CO2 emissions associated with 
the transportation improvements at South Station. Details are provided in Attachment W. Because the 
study covers a much wider area, and uses a different methodology, these results cannot be directly 
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compared to the South Station-specific GHG emission calculations presented in this Technical Report, but 
the results do show that the transportation elements of the Project further the goal of GHG emissions. 


11. Emissions Summary and Mitigation Measures 


11.1. Emissions Summary 


Summarizing from Tables 2, 3, 6, and 12, the total potential CO. emissions for the analyzed project 
alternatives are shown in Table 13. 


Table 13—2035 Potential GHG Emissions Summary 
Alternative 1 CO: potential Alternative 3 CO; potential 
emissions (proposed case) tpy emissions (proposed case) tpy 


159 1,592 


Parameter 


Stationary Source Direct 
Emissions 


Stationary Source Indirect 2,033 5,144 
Emissions 
Water/Wastewater [not analyzed] 


South Station area 15,467 
transportation 


tpy = tons per year 


While not directly comparable (because the analysis methodologies are different), the regional analysis of 
transportation-related CO2 emissions shows an approximate savings of 46,000 tons/year CO, associated 
with the South Station transportation improvements. 


11.2. Stationary Source Mitigation Measures 


Building design is in the permitting (pre-conceptual) stage and will continue to evolve. As the SSX 
project design advances, MassDOT expects that additional technologies described previously, or possibly 
new technologies developed in the interim period, will be adopted that will further decrease GHG 
emissions for the project. MassDOT will continue to evaluate energy efficiency measures as the design 
develops. 


Based on the current design, MassDOT is committed to the following mitigation elements (or equivalent 
measures) for the SSX project or for individual buildings: 


11.2.1. Terminal Expansion 


Proposed HVAC — High efficiency chillers and condensing boilers with VAV 
— High efficiency (75%) energy recovery 

Proposed Lighting — Optimized lighting design 20% better than code 

Proposed Envelope — Higher performing insulated assemblies 


11.2.2. Hotel & Multi-Family Highrise 


Proposed HVAC — Fan Coils with high efficiency chillers and condensing boilers 
Proposed Lighting — Optimized lighting design 20% better than code 

Proposed Envelope — Higher performing insulated assemblies 

Proposed Process — Energy star rated equipment (mutli-family only) 
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11.2.3. Mixed-Use Office/Retail 


Proposed HVAC — High efficiency chillers and condensing boilers with VAV 
— High efficiency (75%) energy recovery 
— Optimized controls 

Proposed Lighting — Optimized lighting design 20% better than code 

Proposed Envelope — Higher performing insulated assemblies 


11.2.4. Water Use and Wastewater Generation 


Mitigation measures for water use and wastewater generation would include water conservation measures 
as described in Section 4.9 of the DEIR. Measures would include the use of low-flow plumbing fixtures 
and providing plantings (at the South Station site) that would require low to no irrigation. 


11.3. Mobile Source Mitigation Measures 


The SSX project development would include specific transportation mitigation measures as described 
above for South Station area impacts along with those not quantified in the GHG analyses. These include 
intersection improvements as described in Section 7.2 of Appendix 9- Traffic Analysis Technical Report, 
and the use of plug-ins to reduce locomotive idling time. These would also include, following further 
evaluation by MassDOT for consistency with overall policies, preferred parking for hybrid vehicles and 
electric vehicle charging stations, as well as other transportation enhancements as described in Section 4.8 
of this DEIR. Further details of transportation mitigation measures are presented in Appendix 9 - Traffic 
Analysis Technical Report. 


11.4. Next Steps 


In the detailed design phase, MassDOT will review and implement the following additional measures, if 
technically and economically feasible: 


e Veolia steam network connections; including the use of Veolia steam to power absorption chillers 
if found to be feasible; 

e Solar PV or hot water installations as described in Section 9; and 

e Onsite CHP; including CHP serving absorption chillers if found to be feasible. 


The use of Solar PV or onsite CHP would require resolution of electrical interconnection issues as 
described in Section 9. 


MassDOT is committed to implementing the energy efficiency and GHG emission reduction measures 
presented in this analysis; however, MassDOT also must retain design flexibility to allow for changes that 
will inevitably occur as design progresses. The proposed case includes a comprehensive estimate of the 
anticipated GHG reductions that can be achieved based on building energy modeling with preliminary 
design information. If, during the course of design for an individual building, a specific combination of 
design strategies proves more advantageous from an engineering, economic, or space utilization 
perspective, the design may vary from what has been described herein. Minimum energy performance 
standards and associated GHG emission reductions, as shown in Table 1, will be adhered to on an overall 
project basis. 


MassDOT commits to provide a self-certification document to the MEPA Office that is signed by an 
appropriate professional (e.g., engineer, architect, transportation planner, general contractor) and indicates 
that all of the required mitigation measures, or their equivalents, have been completed for each phase. The 
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certification will be supported by plans that clearly illustrate what type of GHG mitigation measures have 
been incorporated into the project. For those measures that are operational in nature, MassDOT will 
provide an updated plan identifying the measures, the schedule for implementation, and a description of 
how progress towards achieving the measures will be obtained. The commitment to provide this self- 
certification is incorporated into the draft Section 61 Findings. 
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1. Introduction 


The Massachusetts Department of Transportation (MassDOT), the Massachusetts Bay Transportation 
Authority (MBTA), and the National Railroad Passenger Corporation (Amtrak) have for decades 
identified the expansion of rail capacity at Boston’s South Station as a crucial transportation need, one 
that has been articulated in multiple local, regional, state, and Northeast Corridor (NEC)-wide planning 
documents.' In cooperation with the Federal Railroad Administration (FRA), Amtrak, and the MBTA, 
MassDOT is now pursuing the expansion of South Station to support existing NEC and commuter rail 
services and to provide for future Amtrak and MBTA service expansions. The current track capacity, 
layout, and operations of South Station limit the ability to accommodate projected future expanded 
services. In addition to expanding South Station terminal facilities, the South Station Expansion (SSX) 
project will also identify a solution to address existing and future intercity and commuter rail service 
layover needs. The SSX project includes planning, environmental reviews, and preliminary engineering 
for the five primary elements of the project: 


1. Expand the South Station terminal facilities, including the addition of up to seven tracks and four 
platforms and construction of a new passenger concourse and other amenities. 


2. Acquire and demolish the U.S. Postal Service (USPS) General Mail Facility located on 
Dorchester Avenue adjacent to South Station, which will provide an approximate 16-acre site on 
which to expand South Station. (Note that the relocation of the USPS facility will be the subject of a 
separate environmental review process by others.) Dorchester Avenue will be restored for public and 
station access. 


3. Create an extension of the Harborwalk along reopened Dorchester Avenue. 


4. Provide for the possibility of future joint public/private development adjacent to and over an 
expanded South Station. 


5. Provide adequate rail vehicle layover space to address existing and future intercity and commuter 
rail service needs. 


This Historic Architectural Resources Technical Report has been prepared in support of the Draft 
Environmental Impact Report (Draft EIR) and Environmental Assessment (EA) for the SSX project, in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013), the Massachusetts 
Environmental Policy Act (MEPA) regulations, 301 CMR 11.00 (revised, May 10, 2013), and FRA’s 
Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 101 (26 May 1999), pp. 
28545-28556. 


1.1. Scope and Authority 


An aboveground historic property survey was prepared for the Area of Potential Effects (APE) for the 
proposed project including the South Station terminal facilities and the three layover site locations. The 
goals of the aboveground historic property survey were to locate and record information about the nature 
and extent of aboveground historic properties within the APE and provide preliminary recommendations 
regarding the eligibility of properties that have not previously been evaluated for listing in the National 


' Documents citing the need for an expanded South Station include: Critical Infrastructure Needs on the Northeast Corridor (2013), The 
Northeast Corridor Infrastructure Master Plan (2010); The Amtrak Vision for High-Speed Rail in the Northeast Corridor (2010), A Vision for the 
Northeast Corridor (2012), the Massachusetts Department of Transportation Rail Plan (2010), the Massachusetts Department of Transportation 
Freight Plan (2010), and the two most recent long range transportation plans of the Boston Region Metropolitan Planning Organization (2007, 
2011). 
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Register of Historic Places. The survey included background research of previously identified historic 
properties, field work to verify results of the background research and locate and record information about 
all properties that are at least 50 years old within the project APE, and identify individual properties and 
areas that may be eligible for listing in the National Register of Historic Places. Included in this report is 
a statement of the methodology used to conduct the survey, results of the field survey to locate and 
identify historic properties within the APE, and recommendations for properties that have not been 
previously evaluated in terms of their potential for listing in the National Register of Historic Places. The 
aboveground historic property survey considered the South Station terminal facilities project area, as well 
as three locations for the new layover facilities (as shown in Figures 2 to 4). 


State-level review is required by the Massachusetts Historical Commission (MHC) under M.G.L. 
Chapter 9, Sections 26-27C, as amended by Chapter 254 of the Acts of 1988 (950 CMR 71), as well as 
compliance with MEPA. The project is also required to comply with federal laws including the National 
Environmental Policy Act, Section 4(f) of the Department of Transportation Act of 1966 (49 USC 303), 
and Section 106 of the National Historic Preservation Act of 1966 as amended and the implementing 
regulations of the Advisory Council on Historic Preservation (36 CFR 800). In the event of a finding of 
adverse effect to historic architectural resources, MassDOT would consult with the Massachusetts State 
Historic Preservation Officer/MHC to determine whether there are prudent or feasible alternatives that 
would avoid, minimize, or mitigate any adverse effects of the project pursuant to 950 CMR 70-71 and 
36 CFR 800.5(e) and 800.9. Consultation with the Boston Landmarks Commission (BLC) would also be 
undertaken as a consulting party under State Register Review and Section 106. 


1.2. Area of Potential Effects 
1.2.1. Definition of Area of Potential Effects 


The APE is defined as “...the geographic area within which the undertaking may cause changes in the 
character of or use of historic properties if any such properties exist.”? A historic property is defined as 
“any prehistoric or historic district, site, building, structure, or object included in, or eligible for inclusion 
in, the National Register of Historic Places maintained by the Secretary of the Interior” 
[36 CFR 800.16(1)]. The establishment of a project APE is based on the potential for effects, both direct 
and indirect, which would differ for aboveground historic properties (historic districts, buildings, objects, 
and structures) and belowground historic properties (archaeological sites). 


1.2.2. SSX Project Areas: South Station Site and Layover Facility 
Sites 


Figure 2 depicts the South Station site, which occupies approximately 49 acres near Chinatown, the Fort 
Point Channel, and the Seaport-Innovation District/South Boston Waterfront. The South Station site 
contains the following: South Station Rail/Transit Terminal and South Station Bus Terminal, 
approximately 16 acres; the USPS General Mail Facility/South Postal Annex, approximately 14 acres, 
including that portion of Dorchester Avenue fronting the site and running parallel to the Fort Point 
Channel; approximately 14 acres of primarily railroad track; and 3 acres containing a small park, 
Harborwalk area, and a portion of the Fort Point Channel located at the southern end of the site. The 
South Station site also extends west along a portion of the NEC Main Line right-of-way past Cove 
Interlocking and south along a portion of the MBTA’s Fairmount Line/Old Colony Railroad right-of-way 
just past Broadway Interlocking. 


? Protection of Historic Properties. 36 CFR 800.16(d). 2004. http://www.achp.gov/regs-rev04.pdf. 
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There are three locations currently under consideration for new and/or expanded layover facilities: 
Widett Circle; Beacon Park Yard; and Readville-Yard 2 (as shown in Figures 2, 3, and 4). 


1.2.3. Historic Architectural Area of Potential Effects 


There are three APEs established for historic architectural resources: for the South Station project area 
surrounding South Station new construction; for the areas where only minor rail improvements associated 
with the South Station Terminal are proposed; and for the three layover facility sites; as described below. 


The South Station project APE for aboveground resources in the immediate area surrounding South 
Station Terminal and new construction is defined as one-quarter-mile from the boundary of the new 
construction developable parcels. The one-quarter-mile APE exceeds the federal recommended screening 
distance of 250 feet for noise and vibration for rail stations (without horn blowing, unobstructed view) as 
set by Federal Transit Administration (FTA) standards.* The one-quarter-mile boundary is consistent 
with local (Boston Redevelopment Authority) guidelines (BRA Sections 80A-2 and 80B-5 of the Boston 
Zoning Code) for evaluation of environmental impacts of new construction on historic resources and is 
also consistent with recommendations made by the BLC. In contrast to the APEs described below, the 
South Station project one-quarter-mile APE expands where the project area adjoins districts that are listed 
in or potentially eligible for listing in the National Register of Historic Places. In those cases, the APE 
extends to conform to the boundaries of the district. It is anticipated that the extension of the one-quarter- 
mile APE at South Station to the east will include the Fort Point Channel Historic/Landmark Districts and 
Gillette and to the west will include the Leather District, Commercial Palace District, and Chinatown 
would be sufficient to address potential impacts associated with the station Build Alternatives. The South 
Station APE totals approximately 305 acres. 


In areas where minor rail improvements associated with the South Station Terminal is proposed (along 
the NEC Main Line to the west of the station and along the MBTA’s Fairmount Line/Dorchester Branch 
and Old Colony Lines to the south of the station), the APE for aboveground resources is defined as 125 
feet or one assessor’s lot from the site boundary, whichever is less. The Rail Improvements APE totals 
approximately 35 acres. 


For the layover facility sites, the APE is 250 feet or to major intervening infrastructure (e.g., active 
MBTA commuter rail, Interstate 93, Massachusetts Turnpike), whichever is less. The approximate totals 
for the layover APEs are: Widett Circle — 50 acres, Beacon Park Yard — 55 acres, and Readville Yard — 2 
— 40 acres. 


Figures 5 through 8 depict the Historic Architectural APE for South Station and the three layover facility 
sites. 


2. Methodology 


The methodology for the survey of aboveground historic resources was designed to locate and identify all 
aboveground properties, including districts, buildings, structures, objects, and sites, within the project’s 
APE that are listed or may be eligible for listing in the National Register of Historic Places. The survey 
was conducted in accordance with the standards and guidelines established by the MHC in Historic 
Properties Survey Manual: Guidelines for the Identification of Historic and Archaeological Resources in 
Massachusetts (1992) and Survey Technical Bulletin #1 (1993), and in the Secretary of the Interior’s 


3 Federal Transit Administration. Transit Noise and Vibration Impact Assessment Report No. FTA-VA-90-1003-06. May 2006. 
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Standards and Guidelines for Identification (1983) and National Register Bulletin 24, Guidelines for 
Local Surveys: A Basis for Preservation Planning (1977, revised 1985). 


3. Background Research 


Background research was conducted to identify known historic resources within the project APE. The 
Massachusetts Cultural Resource Information System (MACRIS) online database, the National and State 
Registers of Historic Places, and the Inventory of the Historic and Archaeological Assets of the 
Commonwealth (Inventory) maintained by the MHC were reviewed. The National Register of Historic 
Places is the United States federal government’s official list of the Nation’s districts, sites, buildings, 
structures, and objects deemed worthy of preservation. The MHC’s Inventory is a compilation of 
districts, sites, buildings, structures, and objects that have been previously surveyed and are on file in the 
MHC’s database. Properties included in the Inventory may or may not have been previously determined 
eligible for inclusion in the National Register. Copies of Inventory and National Register of Historic 
Places nomination forms were obtained for all properties located within or in close proximity of the 
project APE. 


3.1. Windshield Survey 


Initial fieldwork consisted of a “windshield survey” (defined as a composite of subjective and objective 
data that provides a visual overview of an area, conducted while the observer sits in a car or by walking 
through a targeted area) of the South Station Terminal and layover facility sites. Properties located within 
the South Station and layover site APEs were identified. Previously identified historic resources were 
field verified. It is noted that one historic area (Gillette) was identified in the APE during the windshield 
survey that is at least 50 years old and not previously surveyed. 


3.2. Intensive Field Survey 


An intensive field survey was conducted using information collected during the background research and 
field survey. The survey team revisited all properties within the APE that were noted during the 
windshield survey as being at least 50 years old, including properties listed in the National or State 
Register and included in the Inventory. Each property was located on a base map and photographed. 


3.3. Evaluation 


The results of the intensive field survey and research provided the information used to develop the 
recommendations contained later in this report. The information gathered was sufficient to make a 
preliminary recommendation about whether a property or area might meet the criteria for listing in the 
National Register of Historic Places. Established by the National Park Service (NPS), the criteria are 
broadly defined to encompass the wide variety of resources that have been nominated. Under Section 
106, the criteria act as a guide for federal agencies in their evaluation of historic resources that may be 
affected by a proposed undertaking. The NPS defines the criteria as the following:* 


4U.S. Department of the Interior, National Park Service. How to Apply the National Register Criteria for Evaluation, Bulletin 13 (Washington 
D.C.: National Park Service, 1990, rev. 2002). 


October 2014 South Station Expansion 
Page 4 Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


The quality of significance in American history, architecture, archaeology, engineering, and culture 
is present in districts, sites, buildings, structures and objects that possess integrity of location, design, 
setting, materials, workmanship, feeling and association, and meet the following criteria: 


A. That are associated with events that have made a significant contribution to the broad 
patterns of our history; or 


B. That are associated with the lives of persons significant in our past; or 


C. That embody the distinctive characteristics of a type, period, or method of construction, or 
that represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; or 


D. That have yielded, or may be likely to yield, information important to prehistory or history. 


Ordinarily cemeteries, birthplaces, graves of historical figures, properties owned by religious institutions 
or used for religious purposes, structures that have been moved from their original locations, 
reconstructed historic buildings, properties primarily commemorative in nature, and properties that have 
achieved significance within the past 50 years shall not be considered eligible for the National Register. 
However, such properties will qualify if they are integral parts of districts that do meet the criteria or if 
they fall within the following categories: 


A. A religious property deriving primary significance from architectural or artistic distinction 
or historical importance; or 


B. A building or structure removed from its original location but which is primarily significant 
for architectural value, or which is the surviving structure most importantly associated with a 
historic person or event; or 


C. A birthplace or grave of a historical figure of outstanding importance if there is no 
appropriate site or building associated with his or her productive life; or 


D. A cemetery that derives its primary importance from graves of persons of transcendent 
importance, from age, from distinctive design features, or from association with historic 
events; or 


E. A reconstructed building when accurately executed in a suitable environment and presented 
in a dignified manner as part of a restoration master plan, and when no other building or 
structure with the same association has survived; or 


F. A property primarily commemorative in intent if design, age, tradition, or symbolic value has 
invested it with its own exceptional significance; or 


G. A property achieving significance within the past 50 years if it is of exceptional importance. 
3.4. MHC Area Forms 
For the historic properties identified as 50 years or older and not previously surveyed, a standard MHC 


Inventory Form was prepared according to MHC guidelines (MHC 2006). The form is included in 
Attachment BB. Fieldwork involved recordation of buildings, an area description, and taking photos. 
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4. Existing Conditions 


4.1. South Station Site 


The South Station site occupies approximately 49 acres located near Chinatown, the Fort Point Channel, 
and the South Boston Waterfront/Innovation District. The site includes the following: South Station 
Terminal of approximately 16 acres; and the USPS General Mail Facility/South Postal Annex site of 
approximately 14 acres, including that portion of Dorchester Avenue fronting the site and running parallel 
to the Fort Point Channel. The USPS owns in fee that portion of Dorchester Avenue that extends from 
the southern line of Summer Street to a line on the southern shore of Fort Point Channel adjacent to the 
Gillette property. 


The remainder of the site consists of track, a small park, Harborwalk area, and a portion of the Fort Point 
Channel located at the southern end of the site. The South Station site extends to include the historic 
South Station headhouse to the north, located at the intersection of Atlantic Avenue and Summer Street. 
The site extends along a portion of the NEC Main Line to the west, extending past Cove Interlocking. 
The site extends along a portion of the MBTA’s Fairmount Line/Dorchester Branch and Old Colony 
Lines to the south, extending just past Broad Interlocking. 


4.2. Layover Facility Sites 


4.2.1. Widett Circle 


The Widett Circle site, totaling approximately 29.4 acres, is located in South Boston along the MBTA’s 
Fairmount Line, approximately one track-mile from South Station. It is comprised of two parcels, 
primarily in private ownership: Cold Storage and Widett Circle. Cold Storage, approximately 6.6 acres, 
located primarily at 100 Widett Circle, currently houses a temperature controlled food storage and 
distribution facility, owned by Art Mortgage Borrower Propco 2006 2 LP, and used by 
Americold/Crocker & Winsor Seafoods. The building has an active rail siding served by CSX 
Transportation, Inc. (CSXT) with space for six freight cars. A change in ownership of the Cold Storage 
parcel within the Widett Circle site is anticipated. In October 2013, Celtic Recycling, LLC received 
approval from the Massachusetts Environmental Policy Act (MEPA) Office (EEA No. 15070) to renovate 
and convert existing facilities at the Cold Storage parcel, located at 100 Widett Circle, into a material 
recycling facility. Widett Circle, located primarily at 1 and 2 Foodmart Road, is owned by The New 
Boston Food Market Development Corporation and is made up of approximately 30 units leased to 
multiple businesses in the food processing, food storage, and food logistics industry. 


A review of Sanborn Maps and aerial photographs indicates that the buildings within the area were all 
developed circa (ca.) 1968 by the New Boston Food Market Company. 


4.2.2. Beacon Park Yard 


The Beacon Park Yard site, totaling approximately 30 acres, is located in Allston along the MBTA’s 
Worcester Line approximately 3.8 track miles from South Station. The site served for many years as a 
major freight rail yard and intermodal terminal in Boston for CSXT, which recently relocated to central 
Massachusetts. It contains a number of buildings that formerly supported various railroad functions, 
including a freight rail yard, bulk transfer facility, intermodal facility, and engine facility. Beacon Park 
Yard is owned by Harvard University and remains encumbered by CSXT’s operating rights. An 
agreement in principal has been reached between Harvard and MassDOT to use approximately 22 acres 
of Beacon Park Yard for anew commuter rail layover, maintenance facility and rail station. 
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A review of Sanborn Maps and aerial photographs indicates the site encompasses three structures on the 
northern side of the property constructed ca. 1969, consisting of two concrete block utility buildings and a 
corrugated metal sand/salt shed. 


4.2.3. Readville — Yard 2 


The MBTA’s Readville — Yard 2 is located in the Readville section of Hyde Park in Boston in the 
northeast quadrant of the intersection of the NEC and the MBTA Fairmount Line/Dorchester Branch, 
approximately 8.8 track-miles south of South Station. Readville — Yard 2 is a maintenance repair facility 
and the largest layover yard used by the MBTA for its south side service. The layover yard has a total of 
12 tracks. The MBTA currently uses Readville — Yard 2 for midday layover storage of ten train sets of 
variable lengths. 


The Readville rail yard encompasses a large metal storage shed constructed ca. 1970. 


5. Historic Architectural Resources Survey Results 


Background research and subsequent field survey concluded that the SSX project APE, comprised of four 
sites (South Station and the three layover facility sites) encompasses six properties listed in the National 
and/or State Registers, 12 properties included in the Inventory, and one property that was at least 50 years 
old and not previously surveyed. Of the 12 inventoried properties, six are recommended as eligible for 
inclusion in the National Register of Historic Places, per NPS eligibility criteria, including one property 
less than 50 years of age that appears to meet the threshold of exceptional significance of the National 
Register Criterion Consideration G. Six of the inventoried properties are less than 50 years of age and/or 
were previously recommended as not meeting National Register eligibility criteria. One of the six 
individual properties (Gillette) was identified as being at least 50 years old and not previously surveyed, 
and is also recommended as eligible for inclusion in the National Register. 


The results of the survey are described in the following subsections. 


5.1. South Station 


Historic properties identified in the South Station APE are shown in Figure 5 and Table 1 and described 
in the following subsection. Excerpted copies of the nomination forms for National and State Register- 
listed properties within the South Station APE are located in Attachment Z; excerpted copies of MHC 
inventory forms for previously surveyed areas and individual properties included in the Inventory within 
the South Station APE are located in Attachment AA; and a copy of the inventory form prepared for the 
property that had not been previously identified (Gillette) is included in Attachment BB. The historic 
resources are described in the following subsections. 
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Table 1—Historic Resources within the South Station APE 


Name National/State Register Status 


Properties listed in the National and/or State Registers of Historic Places 
Commercial Palace Historic District | Listed in State Register 
Fort Point Channel Historic District | Listed in National and State Registers 


Te ee Chane anes Listed in State Register (Boston Landmark District) 


Leather District 
use lee en 
South Station Headhouse 


Chester Out Hides vane: Eeatner Recommended National Register Eligible 
Machine Company 


Chinatown District 
: ; = 


MBTA Operations Center Power 
Substation 


South End Industrial Area ecommended National Register Eligible 


245 Summer Street Not evaluated — To be evaluated when building is 50 years old 


Deke vocneral Mam Heeiiiyeouts Recommended Not National Register Eligible 
Postal Annex 


Weld Building Recommended National Register Eligible 
Properties Not Previously Surveyed 


Gillette Recommended National Register Eligible 


R 
Yot evaluated — To be evaluated when building is 50 years old 
R 


5.1.1. Properties Listed in the National and/or State Registers of 
Historic Places 


Commercial Palace Historic District 


The Commercial Palace Historic District is located to the northwest of South Station and the project site. 
The district, located at the junction of Boston’s downtown retail and financial districts, is characterized by 
a mixture of low-scale mid-to-late nineteenth century masonry commercial buildings and modern high 
rise office towers. More than half of the District is comprised of four to six-story masonry ‘commercial 
palaces’ constructed by wealthy Boston merchants following the Great Fire of 1872. Together, they form 
a cohesive late nineteenth century urban streetscape. Of additional significance are the District’s 
distinctive eighteenth century winding street patterns and large number of intact storefronts. The building 
was determined eligible for listing in the National Register of Historic Places by the Keeper of the 
Register and is listed in the State Register of Historic Places in 1985. 


Fort Point Channel Historic District 


The Fort Point Channel Historic District is located just southeast of downtown Boston, and east of the 
project site, separated from South Station by the Fort Point Channel, 245 Summer Street, and the USPS 
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General Mail Facility/South Postal Annex. The District is roughly bounded by New Northern Avenue to 
the north, A Street to the east, and Richards and Wormwood Streets to the south, and the Fort Point 
Channel to the west. Four bridges provide direct access between downtown Boston and the District: 
Northern Avenue Draw Bridge (pedestrian use only), Evelyn Moakley Bridge (New Northern Avenue), 
Congress Street Bridge, and Summer Street Bridge. 


The Boston Wharf Company, through an ongoing campaign of land filling which began in 1836 and 
continued until 1882, created the land on which the District was constructed. The Boston Wharf 
Company was responsible for erecting nearly all the buildings within the District. These buildings were 
constructed for use as general manufacturing, warehouse, and commercial space, and as shipping and 
receiving uses for Boston’s wool trade. Throughout their building campaign, the Boston Wharf Company 
employed a staff architect who was responsible for building design. Most of the buildings within the 
District were designed by Morton D. Safford, the Wharf Company's staff architect from 1893 to 1917, 
and his successor, Howard B. Prescott (1917 to 1939). The District is characterized by well-preserved 
late nineteenth and early twentieth century masonry buildings which average five to six stories in height 
and represent a variety of architectural styles including Romanesque Revival, Renaissance Revival, 
Classical Revival, Queen Anne, Italianate, and Industrial. 


At the time of the Fort Point Channel Historic District National Register listing in 2004, the District 
encompassed 98 industrial, commercial, and civic buildings on A, Binford, Congress, Farnsworth, 
Melcher, Midway, Pittsburgh, Sleeper, Stillings, and Summer Streets. 


Fort Point Channel Landmark District 


With similar but slightly different boundaries than the National Register district, the Fort Point Channel 
Landmark District was adopted as a City of Boston landmark district in 2008. When listed, the District 
included 95 industrial and commercial buildings and four structures (Summer Street Bridge over A Street, 
Factory Buildings Trust Industrial Building chimney, roof sign on 10 Melcher Street, and the seawall 
along Fort Point Channel). The 55-acre District is roughly bounded by Seaport Boulevard to the north, 
Boston Wharf Road, West Service Road and Medallion Avenue to the east, Iron Street to the South and 
A Street, Necco Street and the eastern perimeter of the Fort Point Channel to the west. Unlike the Fort 
Point Channel Historic District, the Landmark District was created to ensure that any proposed exterior 
alterations to buildings within the District remain consistent, with the design guidelines established as part 
of the landmark designation process through review provided by the Fort Point Channel Landmark 
District Commission. Therefore, the Fort Point Channel itself was not included in the Landmark District. 


Leather District 


The Leather District is located to the south of Boston's Financial District, and is bounded by the railroad 
yards and Bus Terminal of South Station to the east, the Surface Artery to the west and north, and the 
Massachusetts Turnpike ramps (Kneeland Street) to the south. South Station and the project site lie 
immediately east of the District. The District is comprised of approximately forty-six buildings, all of 
which were built for commercial purposes, many associated with the leather trade. 


The Leather District, formerly known as South Cove, was largely underwater until 1833, when the South 
Cove Corporation was given a charter to fill in the cove to create more developable commercial land. 
Over the next six years, 77 acres of land were added. However, during the 1840s, the need for low-cost 
housing led to the area being developed for residential rather than commercial uses. During the 1850s 
and 1860s, the growing shoe and leather trade began to push into this area, and the inexpensive housing 
which had been built was torn down. The Great Fire of 1872 destroyed much of Boston's Central 
Business District, including parts of the Leather District. The redevelopment that took place in the 1880s 
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and 1890s resulted in a cohesive district with harmony of design, scale, and materials. The Romanesque 
Revival and Classical Revival styles dominate the area. Most of the buildings are five or six stories in 
height, and are characterized by continuous floor levels, band courses, and cornice lines. The favored 
building materials are red brick and brownstone, as well as granite, limestone, and cast stone. 


Although the uses in the District have changed, the buildings have retained a high degree of architectural 
integrity and character. The Leather District is notable today as Boston's most intact and homogeneous 
district of late nineteenth century vernacular commercial structures. The district was listed on the 
National Register of Historic Places in 1983. 


Russia Wharf Buildings 


The Russia Wharf Buildings form a 2.2-acre commercial block at 270 and 276-290 Congress Street and 
518-540 Atlantic Avenue. Historically known as the old Russia Wharf, the site is located in the vicinity 
of the 1773 Boston Tea Party and subsequently served as headquarters for the prosperous trade with 
Russia as early as 1784. After the Great Fire of 1872 destroyed much of the downtown and Russia Wharf 
structures, the City of Boston extended Congress Street over the wharf with construction of a new bridge 
connecting downtown to South Boston. The three extant buildings on Russia Wharf were not constructed 
until 1897 and were originally intended for commercial and light industrial use. The Russia Wharf 
buildings at 270 and 276-290 Congress Street were designed in the Classical Revival style by Boston 
architectural firms Rand and Taylor, and Kendall and Stevens. The locally significant architectural firm 
of Peabody and Stearns was responsible for the building at 518-540 Atlantic Avenue. The district was 
listed on the National Register of Historic Places in 1980. 


South Station Headhouse 


In 1896, the Boston Terminal Company (which was comprised of five smaller railroad companies) was 
incorporated, and plans were made to consolidate five railroad lines into one terminal, which would be 
called South Union Station. Land was acquired in the South Cove area, a developing commercial and 
warehouse district where the Boston & Worcester Railroad had already located a terminal. In preparation 
for this massive undertaking, the company cleared a large swath of land of existing commercial and 
industrial structures, abolished streets, and rerouted others. The cleared site extended east to Dorchester 
Avenue, including the present site of the USPS General Mail Facility/South Postal Annex, and as far 
south as Kneeland Street. 


The Boston Terminal Company hired the architectural firm of Shepley, Rutan & Coolidge (successors to 
architect H.H. Richardson) to design the South Station headhouse. The building was Boston's first and 
now the only remaining monumental public example of the Classical Revival Style. The curved facade 
consists of five symmetrically arranged bays. The lower two floors have rockfaced granite facing, while 
the upper floors are unified by dressed granite columns. The central bay is framed by full height piers, 
and has three massive round arched openings, topped by a colonnade and a portico of two Ionic columns 
with a triangular pediment. The centerpiece of the entablature is an ornate clock topped with an eagle. 


With the post-war rise of the automobile and a decline in rail travel, the headhouse fell into disrepair by 
the 1960s, and was proposed for demolition in 1966. In 1975, however, the headhouse was placed on the 
National Register of Historic Places and efforts were made to restore the building as part of the South 
Station Urban Renewal Project that had begun in 1969. At that time, only the central portion of the 
original station remained. Large sections of the east and west wings had been demolished in the early 
1970s for construction of the 245 Summer Street for Stone & Webster, for expansion of the USPS 
General Mail Facility/South Postal Annex on Dorchester Avenue, and for construction of a bus depot on 
Atlantic Avenue. 
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5.1.2. Properties Included in the Inventory of Historic and 
Archaeological Assets of the Commonwealth 


Chester Guild, Hide and Leather Machine Company 


The Chester Guild, Hide and Leather Machine Company, located at 51-53 High Street in Boston’s Central 
Business District, was built circa 1873 following the Great Fire of 1872 that destroyed much of 
downtown Boston. The narrow four-bay-wide mercantile building features a granite facade with 
rectangular fenestration, granite sill courses, and projecting band courses between each story. A stone 
modillion course defines the cornice. The rear elevation features a brick facade with an exposed 
basement level, granite sill and lintel courses and a corbelled brick cornice. 


Built by Chester Guild & Son around 1873, the early post-fire brick mercantile building was once part of 
a continuous granite-faced row of buildings that extended west down High Street and around the corner 
on Federal Street. The building is also significant for its associations with Boston’s leather industry, as 
Chester Guild & Son were joined by the leather splitting H.H. Read & Company in 1887. The building 
was recommended as eligible for inclusion in the State and National Registers as part of the Central 
Artery/Third Harbor Tunnel Project Updated Survey of Historic Resources. 


Chinatown District 


The Chinatown District is a densely populated residential and commercial neighborhood bounded on the 
north by Essex Street, on the west by Washington Street, on the south by Marginal Road, Oak, and Tai 
Tung Streets, and on the east by Tyler, Hudson, and Edinboro Streets. 


Established during the Early Industrial Period, the District is characterized by a series of ca. 1840 Greek 
Revival style brick rowhouses along Tyler, Beach, and Hudson Streets. These early residences were built 
in response to the 1833 construction of the Boston and Worcester Railroad terminal and rail yard at the 
intersection of Lincoln and Beach Streets. The buildings were used to house successive waves of 
immigrants throughout the first three quarters of the nineteenth century, including the Irish, Jewish, 
Syrian, and Italian populations. Following the Civil War, the development of Chinatown gained 
momentum with the influx of Chinese immigrants to the area. By 1875 the first Chinese laundries 
appeared on Harrison Avenue and by 1890 the area from Kneeland to Essex Streets was deemed the 
Chinese ‘colony’ of Boston. The District was recommended as eligible for inclusion in the State and 
National Registers as part of the Central Artery/Third Harbor Tunnel Project Updated Survey of Historic 
Resources. 


Federal Reserve Bank of Boston 


The Federal Reserve Bank of Boston located at 556 Atlantic Avenue was designed by Hugh Stubbins & 
Associates and completed in 1973. The building was “designed to unite a growing central business 
district with a major transportation exchange.” At the time, Stubbins noted that “three main forces 
converged to shape the design of the complex: the importance of a clear expression of distinct but related 
functions in a unified scheme that would enhance a prime renewal area of downtown Boston, the need for 
well-defined circulation and the requirement for a high level of security within a pleasant environment.”° 


The building was surveyed by the BLC in 2009, at which time it was noted that although not yet 50 years 
of age, the Federal Reserve Bank of Boston is significant for its associations with the architectural and 


> Massachusetts Historical Commission. Inventory of Historic and Archaeological Assets of the Commonwealth. Boston: Massachusetts 
Historical Commission, Office of the Secretary of State, 2013 Federal Reserve Building, MHC BOS.1516 
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economic renewal of downtown Boston and its waterfront in the late-twentieth century and for its 
important role in the financial industry of New England. The building is an outstanding example of late 
twentieth-century office design by a nationally-known architect, Hugh Stubbins, and maintains an iconic 
presence on the Boston waterfront. Therefore, when the building reaches 50 years of age, likely it will 
merit National Register designation for its significance under NPS eligibility criteria A and Con the local 
and state levels. For the purposes of the SSX project, the Federal Reserve Bank of Boston is 
recommended as meeting National Register eligibility criteria. 


Keystone Building 


The Keystone Building, located at 73-103 High Street in Boston’s Central Business District, was 
designed by architect Pietro Belluschi with the help of Emery Roth & Sons. The trapezoidal modern 
office tower is of steel frame construction with a two-story high base and double-height ground floor, 
recessed behind deep engaged piers enclosed with bronzed curtain-wall construction with clear glass 
spandrel panels. Bay windows wrap around the building corners and give an undulating appearance to 
the facades. The Keystone Building was the first to use Travertine marble as a cladding material rather 
than an interior embellishment. 


Construction of the building was completed in 1970 as headquarters for Keystone Custodian Funds, Inc., 
a financial organization founded in 1932. It does not appear to meet the threshold of exceptional 
significance of National Register Criterion Consideration G, for properties less than 50 years of age. 
While it is included in the Inventory, consideration of the building’s eligibility for inclusion in the 
National Register is recommended when the building reaches 50 years of age, per the NPS eligibility 
criteria. The BLC updated the original Inventory Form in 2009 and noted the building should be 
reconsidered for listing when it reaches 50 years of age. 


Kneeland Street Steam Heating Plant 


The Kneeland Street Steam Heating Plant, located at 155 Kneeland Street in the Central Business District, 
was built between 1929 and 1930 as the first central steam plant in the City of Boston. The red brick 
building features a band course of cast stone beneath a continuous cast stone sill course between the first 
and second stories along the north and west elevations. The south and east elevations are clad with 
corrugated metal, and a pair of highly visible twin stacks extend from the roof. The power plant was 
recommended as eligible for inclusion in the State and National Registers as part of the Central 
Artery/Third Harbor Tunnel Project Updated Survey of Historic Resources in 1989; the power plant was 
determined eligible for listing in the State and National Registers by the MHC in 1990. 


MBTA Operations Center Power Station 


The MBTA Operations Center Power Station, located at 35-49 High Street in Boston’s Central Business 
District, was designed by the architectural and engineering firm of Jackson & Moreland and built by the 
George A. Fuller Company in 1970. Jackson & Moreland was a Boston-based firm of consulting 
engineers, founded around 1920 by Dugald C. Jackson (1865-1951) and Edward L. Moreland, who each 
served, at different times, as head of the electrical engineering department at MIT. The company 
provided services in electrical, civil, structural, and mechanical design, with a broad portfolio of 
infrastructure projects around the country. The modern brick power station does not appear to meet the 
threshold of exceptional significance of National Register Criterion Consideration G, for properties less 
than 50 years of age. While it is included in the Inventory, consideration of the building’s eligibility for 
inclusion in the National Register is recommended when the building reaches 50 years of age, per the 
NPS eligibility criteria. 
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South End Industrial Area 


The South End Industrial Area comprises approximately 83 acres located south of Chinatown and the 
Massachusetts Turnpike Extension, south of downtown Boston. The roughly L-shaped Area includes 20 
buildings, most of which are masonry-clad, multi-story, rectangular factory, machine shop, and 
warehouse buildings with flat-roofs, regular fenestration patterns, brick and granite trim. The first floors 
typically contain heavy granite and iron structural members, allowing wide bays for display of 
merchandise and movement of raw materials and finished products through the building. Historically, the 
main industries of the Area included furniture making, specifically pianos. The Area also includes a 
significant early electrical generating station, the former Boston Elevated Railway Co. Central Power 
Station at 540A Harrison Avenue. Most structures are in fair to good condition, and the Area benefits 
from significant adaptive reuse as well as mixed use of its industrial structures. 


The South End Industrial Area was previously surveyed for the BLC as part of a City-Wide 
Comprehensive Industrial Survey of Boston, Massachusetts. At that time, it was noted that the South End 
Industrial Area possessed integrity of location, design, setting, materials, workmanship, feeling, and 
association. The area was recommended as eligible for inclusion in the National Register of Historic 
Places as a potential historic district, meeting NPS eligibility criteria A and C. The South End Area 
continues to possess integrity of location, design, setting, materials, workmanship, feeling, and 
association and the recommendation that the area is eligible for inclusion in the National Register of 
Historic Places is still relevant. 


The South Station Rail Improvements APE contains a small section of one building at 110-112 Shawmut 
Avenue located within the South End Industrial Area. This building was identified as a contributing 
property to the South End Industrial Area but was not recommended as individually eligible for inclusion 
in the National Register as part of the BLC’s industrial survey. 


245 Summer Street 


The building at 245 Summer Street, constructed for Stone & Webster Building, was designed by the New 
York architectural firm of Welton Becket & Associates in 1973. The International style steel frame office 
block effectively extended the financial area into the South Station area. Because of its relatively low 
profile and uncomplicated facades, it presents a non-competing backdrop for the monumental, South 
Station headhouse. Construction of the building was completed in 1973 and does not appear to meet the 
threshold of exceptional significance of National Register Criterion Consideration G, for properties less 
than 50 years of age. While it is included in the Inventory, consideration of the building’s eligibility for 
inclusion in the National Register is recommended when the building reaches 50 years of age, per the 
NPS eligibility criteria. 


USPS General Mail Facility/South Postal Annex 


The USPS General Mail Facility/South Postal Annex, located adjacent to the South Station tracks to the 
southeast, was constructed ca. 1934 with a substantial renovation and addition constructed in 1966 
(southern structure) by the Boston architecture firm of Pedersen & Tilney, and a subsequent renovation in 
1979 (northern building) by the Boston firm of Perry Dean Stahl and Rogers. The three-story southern 
structure is constructed of brick, with irregular fenestration and loading docks at ground level on the east 
(Dorchester Avenue) elevation. Stepped-back penthouse levels at the northern end of the structure 
contain horizontal bands of windows and wide concrete bands at the top edge. The northern structure is 
clad in metal with pairs of overscaled vent pipes protruding from three levels of the southern end of the 
east elevation. A double-height entrance occupies the northeast corner, featuring dark glass curtain walls 
framed by white metal-clad piers and lintels and a bright red, curved canopy over the revolving door. A 
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small raised entry plaza contains concrete steps, low walls, and paving. Loading bays at the south end of 
this elevation are protected by a flat metal canopy above. Single square windows are distantly spaced on 
the second and third levels, surmounted by circular windows on the top floor. Single square windows are 
employed on the short north wall. 


The building was surveyed by BLC in 1980, at which time it was noted that the structure did not 
contribute architecturally to the surrounding area. The building was evaluated by the USPS in 1983, 
which concluded that extensive renovations had substantially altered the original structure and that the 
property did not meet National Register eligibility criteria. The building is now over 50 years of age, 
however, per the NPS eligibility criteria, the building still lacks sufficient integrity of design, materials, 
and workmanship to be eligible for listing in the National Register. A copy of the USPS documentation is 
included with the inventory form in Attachment AA. 


Weld Building 


The Classical Revival style Weld Building, located at 172-180 Federal Street in Boston’s Central 
Business District, was designed by the nationally prominent architectural firm of Shepley, Bulfinch and 
Coolidge, the successor firm to Henry Hobson Richardson’s firm, and built by the Norcross Brothers in 
1900. The office and commercial building features two recessed entrances at the northwest and southwest 
corners, each with polished granite Doric columns set in antis within glass and metal storefront systems. 
The second story features cast stone ornamented with medallions and pendant swags between the paired 
windows and the upper stories feature flanking three-bay pavilions with cast stone window surrounds. A 
two-story addition designed by August Associates was made to the roof in 1987 which replicated the 
second story cast stone denticulated cornice and inserted symmetrical windows that were identical the 
single pane windows in the existing building with a ‘transom’ detail below. The building was 
recommended as eligible for inclusion in the State and National Registers as part of the Central 
Artery/Third Harbor Tunnel Project Updated Survey of Historic Resources. 


5.1.3. Properties Not Previously Surveyed 
Gillette 


The Gillette complex currently consists of 20 buildings that were constructed from circa 1910 through 
2000. As shown in Figure 5, the property totals approximately 37 acres, bounded on the northeast by 
Necco Street and Necco Court, on the southeast by A Street, on the southwest by West Second Street and 
the northwest by Dorchester Avenue and the Fort Point Channel. The property is accessed from the 
surrounding streets as well as an interior street network including Mt. Washington Avenue, Granite 
Street, Binford Street, Baldwin Street, Baldwin Place, and Richards Street. 


Gillette was and remains an important manufacturing employer in the Boston area. The growth of the 
complex is part of a pattern of industrial development seen along the South Boston waterfront in the late 
nineteenth and early twentieth centuries. The complex is associated with the founder of the Gillette 
Company, King Camp Gillette, a noted inventor, and is the site of innovations in shaving technology and 
personal hygiene. While some buildings have been altered with later additions and/or replacement 
windows and doors, the majority of the complex is intact. Later development such as Building 14 is part 
of the expansion of facilities and associated with the company’s growth in the twentieth century. 
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The property is recommended as eligible for listing in the National Register of Historic Places under 
Criterion A for its importance in the industrial history of Boston and the development of manufacturing 
along the Fort Point Channel. The complex is also recommended as eligible under Criterion C as an 
important example of industrial architecture from the early through the mid-twentieth century. 


5.2. Layover Facilities Summary 
5.2.1. Widett Circle 
The APE for Widett Circle is shown in Figure 6. 


There are no historic properties listed in the National or State Register of Historic Places, included in the 
Inventory, or 50 years or older that have not been previously identified within the Widett Circle project 
limits APE. 


5.2.2. Beacon Park Yard 
The APE for Beacon Park Yard is shown in Figure 7. 


There are no historic properties listed in the National or State Register of Historic Places, included in the 
Inventory, or 50 years or older that have not been previously identified within the Beacon Park Yard 
APE. 


5.2.3. Readville — Yard 2 


A review of MHC records conducted during the background research phase of the survey and field survey 
found that there are no historic buildings or structures listed in the National or State Register of Historic 
Places within the Readville — Yard 2 APE. A portion of the Readville — Yard 2 APE is located within the 
Readville Industrial Survey Area, which is a large, previously surveyed area that encompasses historic 
districts and individual historic properties. The portion of the Readville Industrial Survey Area located 
within the APE includes two individual historic properties. There are no other properties 50 years or 
older in the Readville — Yard 2 APE that have not been previously identified. The APE and resources are 
shown in Figure 8 and Table 2. 


An excerpted copy of the MHC Inventory form for the Readville Industrial Survey Area is located in 
Attachment AA. The Readville Industrial Survey Area and the two individual historic resources located 


within the Readville — Yard 2 APE are described in the following subsections. 


Table 2—Historic Resources within the Readville — Yard 2 APE 


Name National/State Register Eligibility 


Properties included in the Inventory of Historic and Archaeological Assets of the Commonwealth 


Frank Kunkel & Son Hammered Forgings Recommended Not National Register Eligible 
Standard Oil Company Depot Complex Recommended Not National Register Eligible 
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Areas included in the MHC Inventory within the APE 


Readville Industrial Survey Area 


The Readville Industrial Survey Area in Hyde Park is a roughly bow-shaped region comprising 
approximately 215 acres beginning at the former Readville Car Shops (MHC 11076; 12907-16; 1902) at 
the Dedham/Hyde Park border and continuing north toward Milton. The area ranges northeast-southwest 
along the line of the former New York, New Haven and Harford Railroad (now the NEC and MBTA 
Fairmount Line/Dorchester Branch). Most sites are concentrated in a corridor along Hyde Park Avenue 
between Wolcott Square, Grantley Street, B Street, Eastern Avenue and Factory Street. The area is 
bordered by the Neponset River to the northeast, and terminates just south of the junction of the Neponset 
River and Mother Brook. There are several sites close to the northeast corner of Mill Pond and along the 
path of Mother Brook on River Street, Reservation Road, and Business Street. The area is characterized 
by masonry, concrete-frame, steel-frame, and timber-frame buildings constructed between 1866 and about 
1950. Building types include foundries, machine shops, and warehouses. 


The Readville Industrial Survey Area was previously surveyed for the BLC as part of a City-Wide 
Comprehensive Industrial Survey of Boston, Massachusetts. The area as a whole was not recommended 
for listing as a potential historic district. Within the area, four separate industrial complexes were 
recommended for listing in the National Register Places. The two properties identified and surveyed 
within the Readville Industrial Survey Area and located within the Readville — Yard 2 APE described 
above were not recommended for meeting NPS National Register eligibility criteria. The two properties 
are described in the following subsection. 


Properties Included in the Inventory of Historic and Archaeological Assets 
of the Commonwealth 


Frank Kunkel & Son Hammered Forgings, Wolcott Court 


Frank Kunkel & Son Hammered Forgings located on Wolcott Court is a rectangular, one-story, 1 by 
13-bay, masonry and steel frame building with a gable roof. The elevations are articulated by brick piers 
between the bays. The main entrance is located on the west elevation and to the north of a large, metal, 
roll up bay. Windows are rectangular, aluminum, fixed sash, single pane openings with bay-width 
concrete sills and lintels. The south elevation of the structure has been modified to an office building 
appearance with a metal, standing-seam shed roof over the entrance. To the south of this structure is a 
1'4-story, end gable building clad in corrugated metal with an asphalt shingle roof An entrance is located 
on the south elevation with a large, metal roll-up door. The last two bays on the east elevation are smaller 
and contain a standing seam metal roof. The building is in fair condition. 


The Frank Kunkel & Son Hammered Forgings building was previously surveyed in 1997 as part of a 
City-Wide Comprehensive Industrial Survey of Boston, Massachusetts. At the time the building was 
surveyed it was noted to be extensively modified and the building was not recommended as eligible for 
inclusion in the National Register. In the subsequent years, the building has continued to be modified. 
The building is not associated with significant events or persons and does not embody distinctive 
architecture. In addition, the building lacks sufficient integrity of design, materials, and workmanship and 
does not appear to be eligible for listing in the National Register, per the NPS eligibility criteria. 


Standard Oil Company Depot Complex, Wolcott Street 


The Standard Oil Company Depot Complex on Wolcott Street, consisting of six masonry-and-steel frame 
buildings, originally supplied oils and lubricants for machine shops, cranes, rail car bearings, and other 
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machinery in the area. The main building is a two-story, three-by-three-bay structure with a one-story 
shed-roof ell. The second building to the east is a rectangular six-by-three-bay structure with the entrance 
located in a shed-roof porch at the west elevation. The third building at the northeast corner is a four-by- 
one-bay structure with a high concrete foundation sheathed in ribbed metal with a shed roof. The fourth 
building is a one-story, three-by-two-bay structure located in the northern half of the complex. The fifth 
building is a small, end-gable brick structure. The sixth building is a one-story, shed-roof timber frame 
building sheathed in ribbed metal. The buildings are in fair to poor condition. 


The Standard Oil Company Depot Complex was previously surveyed in 1997 as part of a City-Wide 
Comprehensive Industrial Survey of Boston, Massachusetts. At that time, the complex was not 
recommended as eligible for inclusion in the National Register. When the complex was surveyed it was 
noted to be in poor condition and the buildings have continued to deteriorate. The complex is not 
associated with significant events or persons and does not embody the distinctive architecture. In 
addition, the buildings lack sufficient integrity of design, materials, and workmanship and do not appear 
to be eligible for listing in the National Register, per the NPS eligibility criteria. 


6. Project Impacts 


6.1. Methodology 


MassDOT conducted impact analyses to assess project impacts to historic resources within and in the 
vicinity of the South Station and the layover facilities. These analyses were considered for impacts to 
historic resources, specifically in the areas of visual, noise and vibration, shadow, and wind. The analysis 
methodology and project impacts to historic resources are summarized in this section. More detailed 
information on the analyses may be found in the respective DEIR sections and appendices. 


6.1.1. Visual 


Attachment CC describes the analysis that was undertaken to assess the potential visual impacts of the 
new construction in Alternative 2 and 3. Note that the No Build Alternative includes the South Station Air 
Rights (SSAR) project. Photographs were taken at vantage points from and looking toward historic 
resources within the South Station APE, including the South Station headhouse, Fort Point Channel 
Historic District, Leather District, Federal Reserve building, and Chinatown. A total of seven views were 
included in the visual analysis. Analysis considered the location of the new construction, potential view 
corridors, and the potential for new construction visual impacts to the historic properties within the 
APE. The analysis was undertaken to assess if the new construction would have an adverse effect, 
defined as the introduction of visual elements that are out of character with or would alter the setting of 
the historic property. 


Outlines of the No Build Alternative with the South Station Air Rights project and the new construction 
associated with Alternatives 2 and 3 were superimposed on the photographs to depict the existing and 
Build conditions and to assess potential visual impacts to historic properties within the South Station 
APE. The views of the No Build Alternative and Alternatives 2 and 3 are included in DEIR Section 4.7 
and Attachment CC. 


The new construction at the layover facilities is minimal. New construction and/or expansion at the 
layover facility sites would be consistent with the surrounding industrial land uses. A visual impact 
analysis was not undertaken for the layover facilities. Visual impacts to significant resources within the 
layover facilities APEs are not anticipated. 
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6.1.2. Noise and Vibration 


Section 4.13 and Appendix 11 — Noise and Vibration Technical Report of the SSX DEIR describe the 
analysis methodology and potential noise and vibration impacts resulting from train operations and 
construction of the proposed project. The noise analysis considered the existing conditions and potential 
impacts to resources in the vicinity of South Station in accordance with FTA criteria, to assess if the 
project would introduce new noise and/or vibration that would have adverse impacts on historic properties 
located within the APE, defined as the introduction of audible or atmospheric elements that could cause 
damage, are out of character with, or could alter the setting of the historic property. Historic properties 
that were included in the noise assessment that are also included in the South Station APE include the 
South Station headhouse, Federal Reserve building, Fort Point Channel Historic District, and Leather 
District. 


6.1.3. Shadow 


Section 4.3 and Appendix 6 — Coastal Resources Technical Report of the SSX DEIR describe the analysis 
methodology and potential shadow impacts of the proposed project. The shadow analysis considered the 
existing conditions and potential impacts to resources in the vicinity of South Station in accordance with 
Chapter 91 shadow study criteria. Analysis consider if new shadow from the project would have adverse 
impacts on historic properties within the APE, defined as the introduction of shadows that are out of 
character with or would alter the setting of the historic property. 


Historic properties that were included in the study that are also included in the South Station APE include 
South Station, Fort Point Channel Historic District, Federal Reserve building, and 245 Summer Street 
(located within the APE, but not a historic property). 


The shadow analysis examined the potential impacts to the ground-level public spaces. Analyses were 
conducted for the hours of 9:00 a.m., 10:00 a.m., 11:00 a.m., 12:00 p.m., 1:00 p.m., 2:00 p.m., 3:00 p.m., 
4:00 p.m., 5:00 p.m., and 6:00 p.m. on October 23, which is a commonly used and accepted date by both 
Massachusetts Coastal Zone Management) (MCZM) and the Massachusetts Department of Environmental 
Protection (MassDEP) for shadow analysis within Chapter 91 jurisdiction. The new construction at the 
layover facilities in Joint/Private Development Alternatives 1, 2, and 3 is minimal and shadow impacts to 
significant resources are not anticipated. A shadow analysis was not undertaken for the layover facilities. 


6.1.4. Wind 


Section 4.3 and Appendix 6 — Coastal Resources Technical Report of the SSX DEIR describe the 
potential wind impacts within a 1,600 foot radius of the South Station project site. The wind analysis 
considered the existing conditions and potential impacts to resources in the vicinity of South Station in 
accordance with the BRA’s standards for assessing the relative wind comfort of pedestrians. The analysis 
was undertaken to assess if the project would introduce new wind conditions that would have adverse 
impacts on historic properties located within the APE, defined as the introduction of atmospheric 
elements that could cause damage, are out of character with, or could alter the setting of the historic 
property. Historic properties located in the wind study area that are also included in the South Station 
APE are the South Station headhouse, Fort Point Channel Historic District, Leather District, Commercial 
Palace Historic District, Kneeland Street Steam Heating Plant, Federal Reserve building, and 
245 Summer Street (located within the APE, but not a historic property). 


The massing configuration for the proposed Alternative 3 was studied without and with mitigation 
measures. Mitigation measures include wind control features at the pedestrian level proposed to reduce 
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mean speed winds and effective gusts. These wind control features include six coniferous trees to the 
south of Joint Development Building 1 (JD1) and an at-grade wind screen at the west end of JD1. 


The new construction at the layover facilities is minimal and wind impacts to significant resources are not 
anticipated. A wind study was not undertaken for the layover facilities. 


6.1.5. Demolition 


Joint/Private Development Alternatives 1, 2, and 3 include the expansion of South Station onto the 
adjacent 14-acre USPS property. MassDOT would acquire and demolish the USPS General Mail 
Facility/South Postal Annex. The USPS facility is located within the APE but is not a historic property. 


Joint/Private Development Alternatives 1, 2 and 3 include the demolition of the food processing, food 
storage, and food logistics buildings at Widett Circle. The buildings located within the Widett Circle 
APE were all constructed less than 50 years ago in circa 1968 and are therefore not considered historic 
properties. 


There is no demolition proposed at Beacon Park Yard or Readville — Yard 2. 


6.2. No Build Alternative Impact Analysis 


The No Build Alternative represents a future baseline condition against which the Build Alternatives will 
be compared. 


6.2.1. South Station Site 


The No Build Alternative represents a future baseline condition against which the Build Alternatives are 
compared. With the No Build Alternative, South Station, including the headhouse and track operations, 
and the USPS General Mail Facility, would remain as they currently exist. The majority of Dorchester 
Avenue at the site would remain in private use by the USPS in support of USPS operations. Extending 
from the southern line of Summer Street, the MBTA would continue to maintain a permanent easement 
along Dorchester Avenue for pedestrians and vehicles of over approximately 200 feet. Generally 
unrestricted public access would continue to be provided along Dorchester Avenue of over approximately 
400 feet for customer use of USPS facilities. 


With the No Build Alternative, there would be no private development associated with South Station 
beyond the development previously approved by the Massachusetts EEA: the South Station Air Rights 
(SSAR) project. The SSAR_ project was approved by the Secretary of EEA in 2006 
(EEA Number 3205/9131) as an approximate 1.8 million sf mixed-use development to be located directly 
above the railroad tracks at the South Station headhouse. The SSAR project also includes a horizontally 
expanded bus terminal of approximately 70,000 square feet, pedestrian connections from the train station 
concourse and platforms to the expanded bus terminal, and a 3-level parking garage with 775 spaces 
located above the bus terminal. 


Visual 


The SSX No Build Alternative would introduce no visual impacts on historic properties within the South 
Station APE. 
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Noise and Vibration 


As in the DEIR Section 4.10, noise and vibration from the No Build Alternative would be similar to the 
existing conditions. 


Shadow 


As described DEIR Section 4.3, shadow from the No Build Alternative would not increase impacts 
beyond the future existing conditions of the South Station site, which already experiences significant 
morning shadow cover from existing buildings and decreased shadow cover as the afternoon progresses. 


Wind 


As described DEIR Section 4.3, wind from the No Build Alternative would not increase impacts beyond 
the future existing conditions. Winds at sidewalks and building entrances in the No Build Alternative are 
comfortable for walking, standing, or sitting. Uncomfortable wind speeds exist at the intersection of 
Atlantic Avenue and Essex Street, along the east bank of Fort Point Channel, and at the south end of the 
development site. 


Demolition 

There is no demolition in the No Build Alternative. 
6.2.2. Layover Facility Sites 

Widett Circle 
In the No Build Alternative, it is anticipated the existing parcels would continue in private ownership, and 
the site would continue to be used for industrial/heavy industrial land uses. In October 2013, Celtic 
Recycling, LLC received approval from the Massachusetts EEA to renovate and convert existing facilities 
at the Cold Storage site, located at 100 Widett Circle, into a material recycling facility. 
The No Build Alternative would have no impacts on historic properties within the Widett Circle APE. 

Beacon Park Yard 
In the No Build Alternative, it is anticipated that the Beacon Park Yard site would remain largely the 
same as today, with the exception of highway reconfiguration of the Massachusetts Turnpike to the north 


of the site and MBTA Worcester Line track improvements to the south of the site. 


The No Build Alternative would have no impacts on historic properties within the Beacon Park Yard 
APE. 


Readville — Yard 2 
In the No Build Alternative, MassDOT would continue to use Readville — Yard 2 as its maintenance 
repair facility and largest layover yard for its south side service. It is anticipated that MassDOT would 


continue to use Readville — Yard 2 to provide layover space for ten trainsets. 


The No Build Alternative would have no impacts on historic properties within the Readville — Yard 2 
APE. 
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6.3. Alternative 1 -— Transportation Improvements Only Impact 
Analysis 


Alternative 1 would include the previously-approved private development described in the No Build 
Alternative. In addition, South Station would be expanded onto the adjacent 14-acre USPS property. 
MassDOT would acquire and demolish the USPS General Mail Facility/South Postal Annex. The 
existing South Station Terminal would include expanded passenger concourse and passenger support 
services. Capacity improvements would include construction of up to seven new tracks and four platforms 
and extensions of some existing platforms, for a total of 20 tracks. Cove, Broad and Tower 1 
Interlockings at the terminal approach would be reconstructed. In Alternative 1, South Station expansion 
and development would be in accordance with Chapter 91 standards for nonwater-dependent 
infrastructure facilities and City zoning requirements. In this alternative, no provision would be made for 
future private development as part of the SSX project. 


Dorchester Avenue would be restored for public and station access. Restoration of Dorchester Avenue 
would reconnect Dorchester Avenue to Summer Street as a public way. It would include landscaping and 
improved pedestrian and cycling connections and facilities (adjacent sidewalks, crosswalks, and cycle 
track). Restoration also would include construction of an extension of the Harborwalk along reopened 
Dorchester Avenue. 


6.3.1. South Station Site 
Visual 


Alternative 1 would have no adverse visual impact on views to or from historic properties included in the 
APE. 


Although the station designs have not been advanced beyond conceptual design, it is assumed that the 
station expansion into the USPS site would generally be consistent with the scale of the existing South 
Station headhouse. 


Alternative 1 would enhance views to a historic district. The completion of the Harborwalk along 
Dorchester Avenue would facilitate an important public amenity, allowing access to an area that is 
currently closed to the public. The completion of the Harborwalk would improve the views of the Fort 
Point Channel Historic District, which currently cannot be viewed from the southwest because of 
prohibited access along Dorchester Avenue adjacent to the USPS facility. 


Noise 


Train Operation Noise Impacts: As described in the noise sections of the DEIR, noise impacts are limited 
to one historic property located within the APE for Alternative 1. A moderate noise impact is expected to 
occur to noise receptors within the Fort Point Channel Historic District due to the removal of the USPS 
facility along Dorchester Avenue. Currently, the USPS facility acts as an effective noise barrier so that 
noise from existing train operations does not impact the receptors across the Fort Point Channel. As a 
result of the removal of the USPS facility, the 24-hour Ldn noise levels would exceed FTA moderate 
impact criteria. 


Construction Noise Impacts: As described in the construction noise sections of the DEIR, construction 
noise levels from the SSX project are not expected to exceed FTA construction noise limits. Per the City 
of Boston L10 construction noise criteria, the South Station headhouse could be impacted by construction 
noise. 
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Vibration 


Train Operation Vibration Impacts: As described in the vibration sections of the DEIR, as a result of the 
slow speed of the trains (approximately ten mph) entering and leaving South Station, the vibration levels 
generated by the trains would be below FTA criteria. In addition, because of the low vibration levels 
generated by the train, the train activity at South Station is not expected to result in any ground-borne 
noise inside the buildings. 


Construction Vibration Impacts: As described in the construction vibration section of the DEIR, vibration 
levels generated by the construction equipment for this project are well below the building damage 
threshold and would not result in any structural damage to nearby buildings. 


Shadow 


As described in the shadow impact sections of the DEIR, the Fort Point Channel Historic District would 
experience some new shadows late in the day. At 3pm Alternative 1 would create a small area of net new 
shadows approximately 100 feet wide adjacent to the existing South Station platforms. At 4pm 
Alternative 1 would create net new shadows extending approximately 175 feet from the proposed 
headhouse. No adverse impacts are anticipated from the minor new shadows created by Alternative 1. 


Wind 


As described in the wind sections of the DEIR, a wind study was not conducted for Alternative 1 because 
as a nonwater-dependent infrastructure project subject to 310 CMR 9.55, it is not subject to the provisions 
of 310 CMR 9.51. 


Demolition 


Alternative 1 calls for the demolition of the USPS General Mail Facility/South Postal Annex. The 
building is located within the South Station APE, but is not a historic property. 


6.3.2. Layover Facilities Sites 


The layover impacts described below are the same for Alternative 1 — Transportation Improvements Only, 
Alternative 2 — Joint/Private Development Minimum Build, and Alternative 3 -— Joint/Private 
Development Maximum Build. 


Noise 


Train Operation Noise Impacts: As described in the noise sections of the DEIR, train operation noise 
impacts at the Widett Circle are below FTA impact criteria. 


The noise analysis identified noise impacts at residences along Wadsworth Street and Pratt Street at 
Beacon Park Yards. These areas are located outside of the APE and no identified historic properties 
within the APE would be impacted. 


The noise analysis identified noise impacts at residences along Wolcott Street and Riley Road at 
Readville — Yard 2. These areas are located within the APE, but the impacted properties are not identified 
historic properties. 
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Construction Noise Impacts: As described in the construction noise sections of the DEIR, construction 
noise levels from the SSX project at the layover facilities are not expected to exceed FTA construction 
noise limits. Construction at the Beacon Park Yard could exceed City of Boston construction noise 
limits. 


Vibration 


Train Operation Vibration Impacts: As described in the vibration sections of the DEIR, predicted new 
vibration at the layover facilities would not impact historic properties within the APE. 


Construction Vibration Impacts: As described in the construction vibration section of the DEIR, vibration 
levels generated by the construction equipment for this project are well below the building damage 
threshold and would not result in any structural damage to nearby buildings. 


Demolition 


All three alternatives call for the demolition of food processing, food storage, and food logistics 
buildings. The buildings are located within the Widett Circle APE but are not historic properties. 


There is no demolition proposed at Beacon Park Yard or Readville — Yard 2. 


6.4. Alternative 2 — Joint/ Private Development Minimum Build Impact 
Analysis 


Alternative 2 would include all of the improvements in Alternative 1, including provisions for future 
private development by incorporating appropriate structural foundations into the overall station and track 
design. 


In Alternative 2, the potential for future private development at the South Station site would comply with 
existing state and local regulations. Future private development with Alternative 2 could include 
approximately 660,000 sf of mixed-use development along Dorchester Avenue, consisting of residential, 
office, and commercial uses, including retail and hotel uses, with building heights ranging up to 
approximately twelve stories. Development could include approximately 234 parking spaces. 


6.4.1. South Station Site 
Visual 


Alternative 2 would have no adverse visual impacts on views to or from historic properties included in the 
South Station APE. 


As described in the visual analysis sections of the DEIR, Alternative 2 calls for the area along Dorchester 
Avenue to be developed with a combination of residential, hotel, office space and commercial space. The 
proposed joint/private development establishes a 50-foot street wall along Dorchester Avenue and steps 
up to approximately 140 feet in conformance to the Chapter 91 regulations. The new construction is 
consistent in height and dimensions with other development fronting the west side of the Fort Point 
Channel (e.g., 245 Summer Street). 


Alternative 2 would not be visible from the north or west (Federal Reserve building, Leather District, 
Chinatown). Along Fort Point Channel, the joint/private development minimum build would be visible 
from within the Fort Point Channel Historic District. While Alternative 2 is visible from within the 
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District, the proposed development does not block views to or within any historic properties within the 
South Station APE. 


Alternative 2 would enhance views to a historic district. The completion of the Harborwalk along 
Dorchester Avenue would facilitate an important public amenity, allowing access to an area that is 
currently closed to the public. The completion of the Harborwalk would improve the views of the Fort 
Point Channel Historic District, which currently cannot be viewed from the southwest because of 
prohibited access along Dorchester Avenue adjacent to the USPS facility. 


Noise 


Train Operation Noise Impacts: As described in the noise sections of the DEIR, the development of/in 
Alternative 2 would effectively shield the area across the Fort Point Channel from the train noise from 
South Station and would eliminate any potential noise impact. There would be no noise impact from the 
train operations associated with SSX project. However, depending on the reverberation characteristics of 
the enclosed space and the use of sound absorption materials, the noise levels inside the station area 
(tracks and platforms) could increase. The noise increase would be limited to the tracks and platforms, 
which are located within the APE, but are not listed on the National Register as part of South Station. 
The existing doors between the tracks and platforms and the passenger waiting area inside the South 
Station headhouse would provide effective noise mitigation within the headhouse. 


Construction Noise Impacts. As described in the construction noise sections of the DEIR, construction 
noise levels from the SSX project are not expected to exceed FTA construction noise limits. Per the City 
of Boston L10 construction noise criteria, the South Station headhouse could be impacted by construction 
noise. 


Vibration 


Train Operation Vibration Impacts. As described in the vibration sections of the DEIR, as a result of the 
slow speed of the trains (approximately ten mph) entering and leaving South Station, the vibration levels 
generated by the trains would be below FTA criteria. In addition, because of the low vibration levels 
generated by the train, the train activity at South Station is not expected to result in any ground-borne 
noise inside the buildings. 


Construction Vibration Impacts. As described in the construction vibration section of the DEIR, vibration 
levels generated by the construction equipment for this project are well below the building damage 
threshold and would not result in any structural damage to nearby buildings. 


Shadow 


As described in the shadow impact sections of the DEIR, no net new shadows would affect the historic 
properties located within the APE until 5 p.m. At this time, the eastern edge of the Fort Point Channel 
Historic District would be shaded. By 6 p.m. the majority of the City of Boston is covered in shadow 
from the existing urban environment. Alternative 2 would add incrementally to these shadows within the 
Fort Point Channel Historic District. 


Wind 


Alternative 2 was also not examined as part of the wind study because this alternative would meet all 
applicable building height and setback requirements under Chapter 91. 


October 2014 South Station Expansion 
Page 24 Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


Demolition 


Alternative 2 calls for the demolition of the USPS General Mail Facility/South Postal Annex. The 
building is located within the South Station APE, but is not a historic property. 


6.5. Alternative 3 — Joint/ Private Development Maximum Build Impact 
Analysis 


Alternative 3 would include Alternative 1, as well as provisions for future private development by 
incorporating appropriate structural foundations into the overall station and track design. 


In Alternative 3, the maximum level of future private development at the South Station complex would be 
limited by the Federal Aviation Administration’s (FAA’s) maximum building height limits, pursuant to 
the Terminal Instrument Procedures (TERPS) regulations applicable to Boston Logan International 
Airport. Accordingly, building heights would be limited to approximately 290 feet. Alternative 3 would 
require an amendment to the Municipal Harbor Plan, modifying applicable Chapter 91 regulations. No 
development would likely occur over the secondary headhouse and portions of track interlocking. 


In Alternative 3, the potential for future private development at the South Station site could include 
approximately two million sf of mixed-use development along Dorchester Avenue, consisting of 
residential, office, and commercial uses, including retail and hotel uses, with building heights up to 
approximately 21 stories. Development could include approximately 506 parking spaces. 


6.5.1. South Station Site 
Visual 


Alternative 3 would have no adverse visual impact on views to or from historic properties included in the 
South Station APE. 


As described in the visual analysis sections of the DEIR, Alternative 3 calls for the area along Dorchester 
Avenue to be developed with a combination of residential, hotel, office space and commercial space. The 
proposed joint/private development creates a row of tall buildings up to approximately 290 feet along 
Dorchester Avenue. The proposed joint/private development would be taller than 245 Summer Street 
(200 feet tall), but shorter than Russia Wharf complex (390 foot tall) located on the west side of Fort 
Point Channel. 


The Alternative 3 joint/private development maximum build would be partially visible from Chinatown at 
a considerable distance on the opposite site of the elevated highway. Along Fort Point Channel, the 
joint/private development maximum build would be visible from within portions of the Fort Point 
Channel Historic District. 


While Alternative 3 is visible from within the Fort Point Channel Historic District and Chinatown, the 
proposed development does not block views to or within any historic properties within the South Station 
APE. 


Alternative 3 would enhance views to a historic district. The completion of the Harborwalk along 
Dorchester Avenue would facilitate an important public amenity, allowing access to an area that is 
currently closed to the public. The completion of the Harborwalk would improve the views of the Fort 
Point Channel Historic District, which currently cannot be viewed from the southwest because of 
prohibited access along Dorchester Avenue adjacent to the USPS facility. 
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Noise 


Train Operation Noise Impacts. As described in the noise sections of the DEIR, the development of/in 
Alternative 3 would effectively shield the area across the Fort Point Channel from the train noise from 
South Station and would eliminate any potential noise impact. There would be no noise impact from the 
train operations associated with SSX project. However, depending on the reverberation characteristics of 
the enclosed space and the use of sound absorption materials, the noise levels inside the station area 
(tracks and platforms could increase. The noise increase would be limited to the tracks and platforms, 
which are located within the APE, but are not listed on the National Register as part of South Station. 
The existing doors between the tracks and platforms and the passenger waiting area inside the South 
Station headhouse would provide effective noise mitigation within the headhouse. 


Construction Noise Impacts. As described in the construction noise sections of the DEIR, construction 
noise levels from the SSX project are not expected to exceed FTA construction noise limits. Per the City 
of Boston construction noise criteria, the South Station headhouse could be impacted by construction 
noise. 


Vibration 


Train Operation Vibration Impacts. As described in the vibration sections of the DEIR, as a result of the 
slow speed of the trains (approximately ten mph) entering and leaving South Station, the vibration levels 
generated by the trains would be below FTA criteria. In addition, because of the low vibration levels 
generated by the train, the train activity at South Station is not expected to result in any ground-borne 
noise inside the buildings. 


Construction Vibration Impacts. As described in the construction vibration section of the DEIR, vibration 
levels generated by the construction equipment for this project are well below the building damage 
threshold and would not result in any structural damage to nearby buildings. 


Shadow 


As described in the shadow impact sections of the DEIR, the Fort Point Channel Historic District would 
experience some new shadows late in the day. At 3 p.m. new shadows would be cast on the edge of the 
Fort Point Channel. By 4 p.m. new shadows would be cast on the western half of Summer Street and a 
small area at the midpoint of the Congress Street Bridge near the Tea Party Ship Museum. No new 
shadows would fall on this museum and the entire eastern shoreline of the Fort Point Channel would be in 
full sun. By 5 p.m. Alternative 3 would shade the entire eastern shoreline of the Fort Point Channel for 
approximately 1,000 feet south of Summer Street and one block into South Boston. At this hour, 
shadows would extend as far northeast as Children’s Wharf, north of the Congress Street Bridge. At 6 
p.m. Alternative 3 would also create new shadows filling in small gaps in the shade dominated areas of 
South Boston in the vicinity of Seaport Boulevard and open spaces adjacent to Pier 4 in South 
Boston. The area experiences significant shadows under the No Build Alternative. No adverse impacts 
are anticipated from the minor new shadows created by Alternative 3. 


Wind 


The wind sections of the DEIR describe potential mean speed wind and effective wind gust impacts 
within a 1,600 foot radius of South Station project site. 


As described in the wind impact sections of the DEIR, the mean speed wind study revealed that historic 


properties within the APE could experience uncomfortable wind impacts and wind gusts with and without 
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mitigation at the intersection of Atlantic Avenue and Essex Street, along the east bank of Fort Point 
Channel, and at the south end of the development site. These impacts also exist in the No Build 
Alternative. Alternative 3 would not add to the wind conditions in these areas. 


Demolition 


Alternative 3 calls for the demolition of the USPS General Mail Facility/South Postal Annex. The 
building is located within the South Station APE, but is not a historic property. 


6.6. Mitigation 
6.6.1. Visual 


As described above, there are no adverse visual impacts to historic resources as a result of project 
alternatives. Every project alternative enhances views of the historic district via the extension of the 
Harborwalk. MassDOT has defined principles to guide the planning and design to ensure future project 
development maintains and enhances the historic nature of the site. 


As noted in chapter 3 of the DEIR, the principles encompass planning, design, and preservation 
considerations. Specific to preservation, the planning and design principles were developed to be 
respectful of South Station’s rich history, its prominent location, the complexity of its project 
components, and its role as the transportation hub for the region. 


The new construction proposed in Alternatives 1, 2, and 3 would be implemented to be consistent with 
the planning and design principles developed for the project. The principles are intended to guide the 
preservation and protect the historic integrity of the existing South Station headhouse. SSX preservation 
principles include: 


e Recognize and protect the historic integrity of the existing South Station headhouse and its value 
as a public space. Maintain a public presence in the existing lobby, including the possible 
inclusion of information kiosks and service retail. 

e Rehabilitate the existing headhouse structure in a sensitive manner. 

e Consider historic precedent in the design of the expansion. 

e Design the expansion to integrate with the existing station architecture, maximizing setback from 
perimeter walls, and ensuring compatibility with the historic headhouse. 


6.6.2. Noise 


South Station 


Train Operation Noise: The results of the noise assessment at South Station indicate that for Alternative 1, 
the noise levels at receptors within the Fort Point Channel Historic District are expected to exceed the 
FTA moderate impact criteria. To reduce the noise levels across the Fort Point Channel, a noise barrier 
could be installed along the length of Track 20 to reduce noise from the idling locomotives from 
impacting this area. The noise barrier would not be necessary in Alternatives 2 or 3 due to the proposed 
enclosure of the station area. 


Construction Noise: The demolition and construction activity associated with the project would impact 
the South Station headhouse and 245 Summer Street (located within the APE but not a historic property). 
Noise barriers would be required to mitigate the construction noise levels at these receptors. The 
contractor would be required to submit a Construction Noise Control Plan to indicate the methods to 
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mitigate construction noise levels, and to provide noise monitoring during construction to determine 
compliance with the FTA and the City of Boston construction noise limits. 


Layover Facilities 


There are no noise impacts to historic properties within the APE at Widett Circle, Beacon Park Yard, or 
Readville — Yard 2 associated with project operations or construction. Vibration 


Precondition surveys and vibration monitoring would be conducted prior to and during construction to 
document initial conditions and to monitor vibration levels during construction. 


Vibration levels would be obtained at selected areas in the adjacent streets including within Atlantic 
Avenue itself, as well as the train platform area. 


Although monitoring points within Atlantic Avenue itself are appropriate, buildings located along 
Atlantic Avenue and in other neighborhoods, are judged beyond the potential area of influence from the 
project. 


The Construction Management Plan would establish vibration limits and other similar performance 
criteria, as well as require the contractor to plan and implement mitigating measures if adverse impacts 
are detected during construction. The below-grade work would be conducted under the technical 
monitoring of a geotechnical engineer, to observe and document construction procedures, monitor 
vibrations, and to anticipate and facilitate any needed mitigation measures. 


6.6.3. Shadow 


Mitigation is not proposed because the shadow impacts are minor and are far outweighed by the project 
benefits. In Alternative 1 no net new shadows would affect the historic properties located within the APE 
during any of the time periods studied. In Alternative 2, no net new shadows would affect the historic 
properties located within the APE until 5 p.m. Furthermore, these net new shadows would be incremental 
along the eastern edge of the Fort Point Channel Historic District. In Alternative 3, new shadows would 
not appear until after 4 p.m., at which point approximately 50% of the Fort Point Channel watersheet 
between Summer Street and the southern end of the Joint/Private Development would be covered. 


6.6.4. Wind 
Mitigation for wind impacts can include coniferous tree plantings and screen walls. The appropriateness 
of these measures would be determined upon selection of a preferred alternative and with advanced 
design. 

6.6.5. Demolition 


Mitigation is not anticipated due to the non-historic nature of the properties proposed for demolition. 
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7. Figures 
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Figure 2—South Station and Widett Circle Layover Facility Site Boundaries 


October 2014 South Station Expansion 
Page 32 Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


Beacon Park Yard} 


\ 
a 
+ 


\ 


ae, 
—— =a ON er sti 
— et 


Legend a A 
| S=1 Layover Facility Site Boundary |) 59 


Figure 3—Beacon Park Yard Layover Facility Site Boundary 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 33 


Historic Architectural Resources Technical Report 


§ [Readville Yard 2) 


j 


IMBTA Maintenance |__” 
= Building] ~* 


—~ 


~ 


~ 
to 


October 2014 South Station Expansion 
Page 34 Massachusetts Department of Transportation 


Cs 
{i South Station Site Boundary ES Historic District 
H (7) Developable Parcels Individual Historic Property 
eS Area of Potential Effects at “» Landmark District 
South Station Site 


Area of Potential Effects for 
Rail Improvements at South 
Station Site 


| | Listed in State and/or National Listed in Inventory of Historic 
Registers of Historic Places and Archaeological Assets 
| of the Commonwealth 


] Sources: MassGIS; City of Boston; 
Massachusetts Historical Commission 


——_ UWI 


Historic Architectural Resources Technical Report 


Fort Point Channel 
Landmark District 


1. The Historic Architectural Area of Potential 
Effects at the South Station site is a one- 
quarter mile radius from the perimeter of the 


* | developable parcels. 
\ . ©] 2. The Historic Architectural Area of Potential 


Effects for rail improvements at the South 


. Station site is 125 feet from the site boundary 


~~] or the width of one assessor's lot, whichever is 
2 | less. 
OSS 
3. The Archaeological Resources APE at the 
“4 South Station site is the project boundary 


(per MHC Permit #3397, 6/18/2013). 


LTE Fe ES ER 


Figure 5—South Station Historic Architectural Area of Potential Effects 


South Station Expansion 
Massachusetts Department of Transportation 


October 2014 
Page 35 


Historic Architectural Resources Technical Report 


1 —s 
iS 


mi 
ai 


76, 
oS 
‘fe 


ad 
bts 


["} Layover Facilities Site Boundary F "7 Historic District 

: a | South Station Site Boundary PY Individual Historic Property 
Developable Parcels Landmark District 

=) Area of Potential Effects 


Area of Potential Effects for 
E2] Rail Improvements at South “At 2+] 1. The Historic Architectural Area of Potential 
Station Site Ni » | Effects at the Widett Circle Layover Facility is 


Ss PA “S © 1250 feet, or to major intervening infrastructure 
Listed in State and/or National Listed in Inventory of Historic * (e.g., active MBTA commuter rail, Interstate 93, 
Registers of Historic Places and Archaeological Assets - i 2 Massachusetts Tumpike), whichever is less. 
Commission 


1 ee ae 


of the Commonwealth 1 SS < ss Ye, 
Sources: MassGIS; City of Boston; 
listork : 


"y ( F.2,; «| 2. The Archaeological Resources APE at the 
whe 
Massachusetts 


aN, Sy <"t212,] Widett Circle site is the project boundary 
Ge (@ Ts +p | (per MHC Permit #3397, 6/18/2013). 


Figure 6—Widett Circle Layover Facility Historic Architectural Area of Potential Effects 
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Figure 7—Beacon Park Yard Layover Facility Historic Architectural Area of Potential Effects 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Metropolitan Planning Organization 


MEMORANDUM 


DATE April 17, 2014 


TO Kristine Wickham-Zimmerman, Joseph Wanat, Caroline Ducas - VHB 
Matthew Ciborowski - MassDOT 


FROM Bruce Kaplan, Ying Bao 
CTPS 


RE South Station Expansion: Environmental Justice Analysis Background 


Federal guidance mandates that transportation projects should not unfairly 
burden low-income and minority communities, also known as “environmental 
justice communities”. This memorandum explains the methodology employed 
by CTPS in its analyses of potential disproportionate burdens on environmental 
justice populations in the realms of environmental impacts, mobility, 
congestion, and accessibility to services and employment for the South Station 
Expansion project. A brief project description precedes the presentation of 
environmental justice definitions, methodology, and results. 


PROJECT BACKGROUND 


Four different alternatives were analyzed for the South Station Expansion 
project. Three distinct “Build” scenarios, described below, were modeled for the 
2035 horizon year, in addition to a No-Build scenario. 


Transportation Improvements Only (TIO) 


In the TIO alternative, South Station would be expanded onto the adjacent 16- 
acre USPS property. MassDOT would acquire and demolish the USPS 
General Mail Facility/South Postal Annex; the 1000 jobs associated with this 
facility would be relocated to a new USPS facility to be constructed in South 
Boston. The existing South Station terminal would be expanded with an 
expanded passenger concourse and passenger support services, including 
amenities such as retail, food, and beverage outlets. Capacity improvements 
would include construction of seven new tracks and four platforms for a total of 
20 tracks and 11 platforms. Some existing platforms, towers, and approach 
interlockings would be reconfigured and/or reconstructed. There would be no 
private development beyond what has already been programmed for the site in 
the 2035 Regional Long Range Transportation Plan (LRTP). 
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Dorchester Avenue would be restored for public and station access. 
Restoration of Dorchester Avenue would reconnect Dorchester Avenue to 
Summer Street as a public way. It would include landscaping and improved 
pedestrian and cycling connections and facilities (including adjacent sidewalks 
and crosswalks). Restoration also would include construction of a long-awaited 
extension of the Harborwalk along reopened Dorchester Avenue. 


The TIO alternative, like the No-Build alternative, also includes all adopted 
highway and transit projects included in the LRTP. In terms of transit service 
planning changes incorporated into both TIO and No-Build alternatives, rapid 
transit fares and improved frequencies are assumed on the MBTA Fairmount 
commuter rail line. In addition, the TIO alternative includes an increase in 
Amtrak intercity service at South Station, rising from the existing 40 daily 
combined arriving and departing trains to a total of 80 daily trains. The TIO 
alternative also assumes South Coast Rail commuter rail service and adds 
additional peak period, peak direction trains on the Needham, Franklin, 
Providence, and Worcester/Framingham commuter rail lines. 


Amtrak and South Coast Rail service are not built into the CTPS travel demand 
model, but rather were incorporated into the South Station Expansion travel 
demand forecasting using post-modeling processes. As a result, the 
environmental justice benefits and burdens related to these services are not 
directly examined as part of this analysis. Even so, any environmental justice 
benefits and burdens associated with improved Amtrak intercity service are 
expected to have a negligible impact on the results of this analysis. For a 
comprehensive analysis of environmental justice benefits and burdens related 
to and conducted for the South Coast Rail project, please refer to the CTPS 
memorandum "South Coast Rail Environmental Justice Study" dated October 
30, 2009. 


Joint/Private Development Minimum Build (MIN LU) 


This alternative would include everything contained in the TIO scenario, as well 
as provisions for future private development at the South Station site by 
incorporating appropriate structural foundations into the overall station and 
track design. Future private development could include approximately 660,000 
square feet (sf) of mixed-use development consisting of residential, office, and 
commercial uses, including retail and hotel uses, approximately 235 parking 
spaces, and with building heights ranging up to approximately 12 stories. This 
analysis assumes this new development will add 1,020 new service jobs, 255 
new retail jobs, and 280 new households containing a population of 620 
persons. 
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Joint/Private Development Maximum Build (MAX LU) 


This alternative would include everything contained in the MIN LU scenario, but 
with a greater provision for future private development at the South Station site. 
The maximum potential for future private development would be limited by the 
Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations 
applicable to Boston Logan International Airport. Accordingly, building heights 
would be limited to approximately 290 feet and an amendment to the Municipal 
Harbor Plan, modifying applicable Chapter 91 regulations, would be required. 
Future private development could include approximately 2.1 million sf of mixed- 
use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, approximately 510 parking spaces, and with 
building heights up to approximately 26 stories. This analysis assumes this new 
development will add 3,000 new service jobs, 750 new retail jobs, and 830 new 
households containing a population of 1,830 persons. 


DEFINITIONS 


Recent documents such as the Federal Transit Administration (FTA)’s 2011 
Title VI Circular, the FTA 2011 Environment Justice Circular, and the Federal 
Department of Transportation (DOT)’s 2012 Environmental Justice Order, have 
traditionally informed the CTPS’s identification of geographic areas of minority 
and low-income populations (municipalities and Boston neighborhoods). Such 
geographic regions are determined by the demographics of the people living in 
a transportation analysis zone (TAZ). A TAZ is an aggregation of census 
geography based on population and estimated trip volumes. The Boston 
Region MPO regional travel demand model area is composed of 2,727 TAZs 
that comprise nearly all of eastern Massachusetts. It encompasses 164 cities 
and towns, including the 101 Boston Region MPO cities and towns and 63 
additional communities’. The current assumed thresholds’ for these 
environmental justice (EJ) populations are as follows: 


' For further background information on the travel demand model set, please consult 


Methodology and Assumptions of Central Transportation Planning Staff Regional Travel 


Demand Modeling: Green Line Extension New Starts Analysis, November 24, 2010. Please 
note that the calibration work described on pp. 11-13 have been superseded for this study. 


Furthermore, the horizon year has been updated to 2035 from 2030. For more information 
regarding the South Station Expansion project model’s calibration, please see South Station 
Expansion: Model Year Questions, March 17, 2014. 

* The study team requested that the Environmental Justice threshold criteria to be used were in 


line with those used by the Massachusetts Executive Office of Energy and Environmental 
Affairs (EEA). Detailed information can be found at http://www.mass.gov/anf/research-and- 
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¢ Minority -A minority (non-white or Hispanic) TAZ was defined as having a 
percentage of minority population greater than or equal to 25 percent, 
according to the 2010 US Census. 


* Low income — The state median household income in 2012, based on the 
latest American Community Survey (ACS)’s 5-year summary data, was 
approximately $69,393. A low-income TAZ was defined as having a median 
household income at or below 60 percent of this level ($42,497). 


* Linguistic Isolation -Households in which all members 14 years old and over 
speak a non-English language and also speak English less than "Very well" 
(have difficulty with English) is "linguistically isolated." A linguistically isolated 
TAZ was defined as having a percentage of linguistically isolated population 
greater than or equal to 25 percent, according to the 2012 ACS 5-year 
summary data. 


* Disabled —A disabled TAZ was defined as having a percentage of self- 
reported disabled population greater than or equal to 10.4%, which is the 
percentage of self-reported disabled persons in the MBTA service area, 
according to the 2012 ACS 5-year summary data. 


Based on these definitions, 913 of the 2,727 TAZs in the model set area qualify 
as minority (Figure 1); 400 qualify as low-income (Figure 2); 87 as linguistically 
isolated (Figure 3); and 1,081 as disabled (Figure 4). Figure 5 overlays the 
disabled populations over the other EJ populations. Figure 6 displays the 1,596 
TAZs that meet at least one of these four criteria. 973 TAZs meet one criterion, 
57 TAZs meet all four criteria, 148 TAZs meet three criteria, and 418 TAZs 
meet two criteria. Please note that for the purposes of this analysis, an “all or 
nothing” approach is assumed regarding TAZ population definition. That is, if a 
TAZ meets one or more of the aforementioned criteria, then the entire 
population of that TAZ is then assumed to have those characteristics (low 
income, minority, disabled, linguistic isolation) for analytical purposes since the 
subsequent analysis is performed at the TAZ level, as opposed to a finer 
geographic level in which differing populations might be able to be better 
parsed. 


The future demographic forecasts used for the analysis assumed these 
attributes of the residential population TAZs remain the same as they were 
observed in the data used to determine the thresholds. Thus, the modeled 


tech/it-serv-and-support/application-serv/office-of-qeographic-information- 
massgis/datalayers/cen2010ej.htm! 


For the disabled population threshold, the MBTA service area average was chosen instead of 
the statewide average, since it was more inclusive. 
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future-year classifications of populations solely reflect the demographic 
conditions represented in the 2010 Census and the 2012 ACS. 


METHODOLOGY 


Certain performance measures were used as indicators of benefits and 
burdens for EJ and non—EJ populations. The environmental justice populations 
were further subdivided for analysis into low-income, minority, linguistic 
isolation, and disabled categories, and tested separately. The tested 
performance measures fall into three categories: accessibility to needed 
services and jobs; mobility and congestion; and environmental impacts. 


Accessibility Analysis 


This study analyzed access to needed services and jobs in terms of average 
transit and highway travel times from EJ and non-EJ population zones to basic, 
retail, and service employment opportunities; health care; and institutions of 
higher education. Data related to Boston-area higher education data was 
gathered within the past 4 years in conjunction with CTPS’s refinement of the 
regional travel demand model’s Home-Based School trip purpose routines. 
Data related to the Boston area’s largest concentration of hospitals was 
collected approximately 4 — 5 years ago. The accessibility analysis featured an 
examination of the number of destinations within a 40-minute transit trip and a 
20-minute auto trip. The analysis of transit travel times included destinations 
within a 40-minute transit trip, and the analysis of highway travel times included 
destinations within a 20-minute auto trip. The examined accessibility 
performance measures were: 


* The average number of basic, retail, and service jobs within a 40-minute 
transit trip and a 20-minute auto trip. 


* The average travel time to basic, retail, and service jobs within a 40-minute 
transit trip and a 20-minute auto trip. 


¢ The average number of hospital beds within a 40-minute transit trip and a 20- 
minute auto trip. 


¢ The average travel time to a hospital, weighted by the number of hospital 
beds, within a 40-minute transit trip and a 20-minute auto trip. 


¢ The average number of students at facilities of two- and four-year institutions 
of higher education within a 40-minute transit trip and a 20-minute auto trip. 


¢ The average travel time to facilities of two- and four-year institutions of higher 
education, weighted by enrollment, within a 40-minute transit trip and a 20- 
minute auto trip. 
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Mobility, Congestion, and Environmental Analysis 


The mobility, congestion, and environmental impacts were analyzed by 
comparing performance measures for EJ population zones to those for non—EJ 
population zones. As in the accessibility analysis, differences between the 
average levels of these performance measures within the two types of zones 
were calculated for the No-Build and Build scenarios. The results are 
aggregated in the same manner. The examined mobility, congestion, and 
environmental performance measures were: 


* Congested VMT per square mile — the number of vehicle-miles traveled on 
congested roadways (volume/capacity>0.75) per square mile of dry land within 
a TAZ. 


¢ CO per square mile — the number of kilograms of carbon monoxide emitted 
per square mile of dry land within a TAZ. 


¢ Transit production time — the average door-to-door travel time for all transit 
trips produced in the TAZ. 


¢ Highway production time — the average door-to-door travel time for all 
highway trips produced in the TAZ. 


¢ Transit attraction time — the average door-to-door travel time for all transit trips 
attracted to the TAZ. 


¢ Highway attraction time — the average door-to-door travel time for all highway 
trips attracted to the TAZ. 


RESULTS 


The tables in the appendices display that minimal or no change occurs among 
the alternatives across the communities of concern for accessibility to needed 
services and jobs, mobility and congestion, or environmental impacts. 
Furthermore, change is negligible for both environmental justice population 
zones and non—environmental justice population zones in the build scenarios 
compared to the no build scenario. 


Statistical tests were performed to determine if the estimated differences 
between the changes experienced by each pair of community classifications 
(e.g. minority and non-minority) among the alternatives were significant. If there 
is a statistically significant difference, an area in one community classification is 
more likely to experience a larger change than an area in the other community 
classification; if there is not such a significant difference, an area is likely to 
experience about the same level of change regardless of community 
Classification. The difference between the pair of community classifications is 
considered significant if the variations of the changes within the classifications 
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are together smaller than the difference between the average changes 
experienced by the community classifications. Each Build alternative’s 
categorized metrics’ changes (e.g. low income average transit production time 
and non-low income average transit production time) was tested against those 
of the No-Build scenario. A two group sample t-test was used to determine if 
the samples in the model area of 1) minority, low-income, linguistically isolated, 
and disabled communities and 2) non-minority, non-low income, non- 
linguistically isolated, and non-disabled communities were different at the 95% 
confidence level. None of the metrics had statistically significant differences 
between the averages of the two groups. Hence none of the EJ populations 
(low-income, minority, linguistic isolation, disabled) experiences a greater 
burden than any non-EJ population as result of implementation of any of the 
Build alternatives. 
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Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.1 Basic Employment 
Low-Income Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 25,460 13,590 31.4 31.8 
TIO 25,480 13,630 31.5 31.8 
MIN 25,190 13,490 31.4 31.8 
MAX 25,190 13,470 31.4 31.8 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.3% 0.3% 0.0% 
MIN -1.1% -0.7% 0.0% 0.0% 
MAX -1.1% -0.9% 0.0% 0.0% 
Minority Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 

Minority Non-Minority Minority Non-Minority 
No Build 23,130 10,260 31.9 31.7 
TIO 23,160 10,310 31.9 31.6 
MIN 22,840 10,250 31.9 31.6 
MAX 22,840 10,220 31.9 31.6 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip Average Transit Time (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.5% 0.0% -0.3% 
MIN -1.3% -0.1% -0.1% -0.2% 
MAX -1.3% -0.4% -0.1% -0.2% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
60,670 49,750 
60,670 49,750 
60,650 49,710 
60,650 49,710 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% -0.1% 
0.0% -0.1% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
63,610 43,810 
63,610 43,810 
63,570 43,760 
63,570 43,760 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not Low- 
Low-Income Income 
0.0% 0.0% 
-0.1% -0.1% 
-0.1% -0.1% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
13.2 13.7 
13.2 13.7 
13.3 13.7 
13.3 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.8% 0.0% 
0.8% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.7 13.7 
13.7 13.7 
13.7 13.7 
13.7 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
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Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.1 Basic Employment 


Linguistically Isolated Population 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 31,300 14,230 
TIO 31,300 14,270 
MIN 31,040 14,120 
MAX 31,030 14,100 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.3% 
MIN -0.8% -0.8% 
MAX -0.9% -0.9% 
Disabled Population 
Average Number of Available 
Basic Jobs within a 40-Minute 
Transit Trip 
Disabled Non-Disabled 
No Build 14,240 15,450 
TIO 14,260 15,500 
MIN 14,110 15,340 
MAX 14,100 15,320 


Percentage Change from No Build Scenario 


Average Number of Available 
Basic Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
TIO 0.1% 0.3% 
MIN -0.9% -0.7% 
MAX -1.0% -0.8% 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
32.0 31.7 
32.0 31.7 
32.0 31.7 
32.0 31.7 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time (minutes) 


Disabled Non-Disabled 
32.0 31.6 
31.9 31.6 
31.9 31.6 
31.9 31.6 


Average Transit Time (minutes) 


Disabled Non-Disabled 
-0.3% 0.0% 
-0.3% 0.0% 
-0.3% 0.0% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
66,580 50,320 
66,580 50,320 
66,500 50,280 
66,490 50,280 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
-0.1% -0.1% 
-0.1% -0.1% 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
47,350 53,760 
47,350 53,760 
47,330 53,700 
47,330 53,700 


Average Number of Available 
Basic Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
0.0% 0.0% 
0.0% -0.1% 
0.0% -0.1% 


Average Highway Time 


(minutes) 
Not 
Linguistically _Linguistically 
Isoslated Isolated 

13.1 13.7 
13.1 13.7 
13.1 13.7 
13.1 13.7 


Average Highway Time 


(minutes) 
Not 
Linguistically _Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
13.5 13.8 
13.5 13.8 
13.5 13.8 
13.5 13.8 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
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Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.2 Retail Employment 
Low-Income Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
No Build 25,290 12,440 
TIO 25,320 12,490 
MIN 25,420 12,580 
MAX 25,610 12,620 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
TIO 0.1% 0.4% 
MIN 0.5% 1.1% 
MAX 1.3% 1.4% 
Minority Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Minority Non-Minority 
No Build 22,870 8,790 
TIO 22,910 8,840 
MIN 23,000 8,930 
MAX 23,180 8,910 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Low-Income Not Low-Income 
TIO 0.2% 0.6% 
MIN 0.6% 1.6% 


MAX 1.4% 1.4% 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
30.9 32.0 
30.9 32.0 
30.9 32.0 
30.9 32.0 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 

Minority Non-Minority 
31.7 32.0 
31.7 32.0 
31.7 31.9 
31.8 31.9 


Average Transit Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
-0.1% -0.3% 
0.3% -0.3% 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
53,690 39,370 
53,690 39,370 
53,810 39,420 
54,040 39,510 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.7% 0.4% 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
54,390 33,360 
54,390 33,360 
54,500 33,390 
54,710 33,440 


Average Number of Available 
Retail Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.6% 0.2% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
13.0 13.5 
13.0 13.5 
13.0 13.5 
13.0 13.5 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Minority Non-Minority 
13.4 13.5 
13.4 13.5 
13.4 13.5 
13.4 13.5 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 
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Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.2 Retail Employment 


Linguistically Isolated Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 26,350 13,340 
TIO 26,360 13,390 
MIN 26,960 13,480 
MAX 27,130 13,530 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.4% 
MIN 0.4% 1.0% 
MAX 1.0% 1.4% 
Disabled Population 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
No Build 12,780 14,740 
TIO 12,810 14,780 
MIN 12,910 14,880 
MAX 12,960 14,930 


Percentage Change from No Build Scenario 


Average Number of Available 
Retail Jobs within a 40-Minute 


Transit Trip 
Disabled Non-Disabled 
TIO 0.2% 0.3% 
MIN 1.0% 0.9% 


MAX 1.4% 1.3% 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 

31.0 31.9 
31.0 31.9 
31.0 31.9 
31.0 31.9 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
32.0 31.8 
32.0 31.8 
32.0 31.8 
32.0 31.8 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —Linguistically 
Isoslated Isolated Isoslated Isolated 

50,850 40,560 13.3 13.5 
50,850 40,560 13.3 13.5 
50,990 40,620 13.3 13.5 
51,240 40,720 13.3 13.5 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —Linguistically 
Isoslated Isolated Isoslated Isolated 
0.0% 0.0% 0.0% 0.0% 
0.3% 0.1% 0.0% 0.0% 
0.8% 0.4% 0.0% 0.0% 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
38,180 43,130 13.3 13.6 
38,180 43,130 13.3 13.6 
38,230 43,180 13.3 13.6 
38,340 43,300 13.3 13.6 


Average Number of Available 


Retail Jobs within a 20-Minute Average Highway Time 


Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
0.0% 0.0% 0.0% 0.0% 
0.1% 0.1% 0.0% 0.0% 
0.4% 0.4% 0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.3 Service Employment 
Low-Income Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 186,400 85,810 30.4 32.0 
TIO 186,590 86,130 30.4 32.0 
MIN 187,020 86,320 30.4 32.0 
MAX 187,780 86,650 30.4 32.0 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.1% 0.4% 0.0% 0.0% 
MIN 0.3% 0.6% 0.0% 0.1% 
MAX 0.7% 1.0% 0.0% 0.0% 
Minority Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Minority Non-Minority Minority Non-Minority 
No Build 169,930 55,770 31.7 31.9 
TIO 170,200 56,100 31.7 31.9 
MIN 170,590 56,210 31.7 31.9 
MAX 171,300 56,410 31.7 31.9 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.2% 0.6% 0.0% 0.0% 
MIN 0.4% 0.8% 0.0% 0.1% 
MAX 0.8% 1.1% 0.0% 0.1% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
310,670 185,200 
310,670 185,200 
311,140 185,410 
312,050 185,790 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.4% 0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Minority Non-Minority 
304,030 139,830 
304,030 139,830 
304,500 139,940 
305,340 140,150 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Low-Income Not Low-Income 
0.0% 0.0% 
0.2% 0.1% 
0.4% 0.2% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.8 13.7 
12.8 13.7 
12.8 13.7 
12.8 413.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.4 13.7 
13.4 13.7 
13.4 13.7 
13.4 13.7 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.3 Service Employment 
Linguistically Isolated Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically Linguistically 
Isoslated Isolated Isoslated Isolated 

No Build 186,690 93,330 30.2 31.9 
TIO 186,720 93,650 30.2 31.9 
MIN 186,950 93,860 30.2 31.9 
MAX 187,650 94,230 30.2 31.9 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically Linguistically 
Isoslated Isolated Isoslated Isolated 
TIO 0.0% 0.3% 0.0% 0.0% 
MIN 0.1% 0.6% 0.0% 0.0% 
MAX 0.5% 1.0% 0.0% 0.0% 
Disabled Population 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Disabled Non-Disabled Disabled Non-Disabled 
No Build 90,780 101,970 31.8 31.9 
TIO 91,020 102,340 31.8 31.8 
MIN 91,220 102,560 31.8 31.8 
MAX 91,660 102,890 31.8 31.8 


Percentage Change from No Build Scenario 


Average Number of Available 


Service Jobs within a 40-Minute Average Transit Time 


Transit Trip (minutes) 
Disabled Non-Disabled Disabled Non-Disabled 
TIO 0.3% 0.4% 0.0% -0.3% 
MIN 0.5% 0.6% 0.0% -0.3% 
MAX 1.0% 0.9% 0.0% -0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 
Auto Trip 


Linguistically Not Linguistically Linguistically 


Isoslated Isolated 
291,780 195,390 
291,780 195,390 
292,450 195,620 
293,400 196,040 


Average Number of Available 
Service Jobs within a 20-Minute 
Auto Trip 


Linguistically Not Linguistically Linguistically 


Isoslated Isolated 
0.0% 0.0% 
0.2% 0.1% 
0.6% 0.3% 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
177,380 216,100 
177,380 216,100 
177,610 216,350 
178,024 216,810 


Average Number of Available 
Service Jobs within a 20-Minute 


Auto Trip 
Disabled Non-Disabled 
0.0% 0.0% 
0.1% 0.1% 
0.4% 0.3% 


Average Highway Time 


(minutes) 
Not 
Linguistically 
Isoslated Isolated 

13.3 13.6 
13.3 13.6 
13.3 13.6 
13.3 13.6 


Average Highway Time 


(minutes) 
Not 
Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Disabled Non-Disabled 
13.4 13.7 
13.4 13.7 
13.4 13.7 
13.4 13.7 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.4 Hospital Beds 
Low-Income Population 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 1,870 670 26.5 22.2 
TIO 1,870 670 26.5 22.2 
MIN 1,870 670 26.5 22.2 
MAX 1,870 670 26.5 22.2 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.0% 0.0% 0.0% 0.0% 
MIN 0.0% 0.0% 0.0% 0.0% 
MAX 0.0% 0.0% 0.0% 0.0% 


Minority Population 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Minority Non-Minority Minority Non-Minority 
No Build 1,450 440 26.6 20.5 
TIO 1,450 440 26.6 20.5 
MIN 1,450 440 26.6 20.5 
MAX 1,450 440 26.6 20.5 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 


Minute Transit Trip Average Transit Time (minutes) 


Minority Non-Minority Minority Non-Minority 
TIO 0.0% 0.0% 0.0% 0.0% 
MIN 0.0% 0.0% 0.0% 0.0% 


MAX 0.0% 0.0% 0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not Low- 
Low-Income Income 
4,240 2,430 
4,240 2,430 
4,240 2,430 
4,240 2,430 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Minority Non-Minority 
4,040 1,830 
4,040 1,830 
4,040 1,830 
4,040 1,830 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.0 2.8 
12.0 12.9 
12.0 12.9 
12.0 12,9: 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
12.7 12.9 
12.7 12.9 
12.7 12.9 
12.7 12.9 


Average Highway Time 


(minutes) 

Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.4 Hospital Beds 


Linguistically Isolated Population 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 1,500 780 
TIO 1,500 780 
MIN 1,500 780 
MAX 1,500 780 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.0% 
MIN 0.0% 0.0% 
MAX 0.0% 0.0% 
Disabled Population 
Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 
Disabled Non-Disabled 
No Build 740 860 
TIO 740 860 
MIN 740 860 
MAX 740 860 


Percentage Change from No Build Scenario 


Average Number of Available 
Hospital Beds within a 40- 
Minute Transit Trip 


Disabled Non-Disabled 
TIO 0.0% 0.0% 
MIN 0.0% 0.0% 
MAX 0.0% 0.0% 


Average Transit Time (minutes) 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
27.4 22.5 
27.4 22.5 
27.4 22.5 
27.4 22.5 


Average Transit Time (minutes) 


Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time (minutes) 


Disabled Non-Disabled 
23.0 22.4 
23.0 22.5 
23.0 22.5 
23.0 22.5 


Average Transit Time (minutes) 


Disabled Non-Disabled 
0.0% 0.4% 
0.0% 0.4% 
0.0% 0.4% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
3,250 2,600 
3,250 2,600 
3,250 2,600 
3,250 2,600 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Not 
Linguistically —_ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Disabled Non-Disabled 
2,440 2,780 
2,440 2,780 
2,440 2,780 
2,440 2,780 


Average Number of Available 
Hospital Beds within a 20- 
Minute Auto Trip 


Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 
Not 
Linguistically —_ Linguistically 
Isoslated Isolated 

13.0 12.8 
13.0 12.8 
13.0 12.8 
13.0 12.8 


Average Highway Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
12.2 13.3 
12.2 13.3 
12.2 13.3 
12.2 13.3 


Average Highway Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.5 Colleges 
Low-Income Population 


Average Number of Available 
College Enrollment within a 40- 


Average Transit Time 


Minute Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
No Build 24,270 9,010 21.6 18.5 
TIO 24,280 9,050 21.8 18.6 
MIN 24,300 9,040 21.8 18.7 
MAX 24,300 9,040 21.8 18.5 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 


Average Transit Time 


Minute Transit Trip (minutes) 
Not Low- 
Low-Income NotLow-Income Low-Income Income 
TIO 0.0% 0.4% 0.9% 0.5% 
MIN 0.1% 0.3% 0.9% 1.1% 
MAX 0.1% 0.3% 0.9% 0.0% 
Minority Population 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Minority Non-Minority 
No Build 19,890 5,520 
TIO 19,930 5,550 
MIN 19,930 5,550 
MAX 19,930 5,550 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Minority Non-Minority 
TIO 0.2% 0.5% 
MIN 0.2% 0.5% 


MAX 0.2% 0.5% 


Average Transit Time 


(minutes) 

Minority Non-Minority 
24.3 15.8 
24.4 15.8 
24.4 15.8 
24.4 15.8 


Average Transit Time 


(minutes) 

Minority Non-Minority 
0.4% 0.0% 
0.4% 0.0% 
0.4% 0.0% 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Low-Income Not Low-Income 
46,020 23,820 
46,020 23,820 
46,020 23,850 
46,020 23,850 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Low-Income Not Low-Income 
0.0% 0.0% 
0.0% 0.1% 
0.0% 0.1% 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Minority Non-Minority 
42,320 17,230 
42,320 17,230 
42,390 17,230 
42,390 17,230 


Average Number of Available 
College Enrollment within a 20- 
Minute Auto Trip 


Minority Non-Minority 
0.0% 0.0% 
0.2% 0.0% 
0.2% 0.0% 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
12.5 12.8 
12.5 12.8 
i235 12.8 
12.5 12.8 


Average Highway Time 


(minutes) 
Not Low- 
Low-Income Income 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Highway Time 


(minutes) 

Minority Non-Minority 
13.4 12.5 
13.4 12.5 
13.4 12.5 
13.4 12.5 


Average Highway Time 


(minutes) 

Minority Non-Minority 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Appendix 1 (continued) 


Results - Accessibility Summary (Build Alternatives vs No Build Alternative) 


1.5 Colleges 


Linguistically Isolated Population 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
No Build 21,430 10,270 
TIO 21,430 10,310 
MIN 21,430 10,310 
MAX 21,430 10,310 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Not 
Linguistically Linguistically 
Isoslated Isolated 
TIO 0.0% 0.4% 
MIN 0.0% 0.4% 
MAX 0.0% 0.4% 
Disabled Population 
Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 
Disabled Non-Disabled 
No Build 8,940 12,100 
TIO 8,940 12,150 
MIN 8,940 12,160 
MAX 8,940 12,160 


Percentage Change from No Build Scenario 


Average Number of Available 
College Enrollment within a 40- 
Minute Transit Trip 


Disabled Non-Disabled 
TIO 0.0% 0.4% 
MIN 0.0% 0.5% 
MAX 0.0% 0.5% 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 

21.6 18.8 
21.6 18.8 
21.6 18.8 
21.6 18.8 


Average Transit Time 


(minutes) 
Not 
Linguistically _ Linguistically 
Isoslated Isolated 
0.0% 0.0% 
0.0% 0.0% 
0.0% 0.0% 


Average Transit Time 


(minutes) 
Disabled Non-Disabled 
19.0 18.8 
19.0 18.9 
19.0 18.9 
19.0 18.9 


Average Transit Time 


(minutes) 

Disabled Non-Disabled 
0.0% 0.5% 
0.0% 0.5% 
0.0% 0.5% 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically — Linguistically 
Isoslated Isolated Isoslated Isolated 

33,860 26,000 14.2 12.7 
33,860 26,000 14.2 12.7 
34,220 26,010 14.2 12.7 
34,220 26,010 14.2 12.7 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 
Not 
Linguistically Not Linguistically Linguistically —_Linguistically 
Isoslated Isolated Isoslated Isolated 
0.0% 0.0% 0.0% 0.0% 
1.1% 0.0% 0.0% 0.0% 
1.1% 0.0% 0.0% 0.0% 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
22,360 29,350 13.3 12.4 
22,360 29,350 13.3 12.4 
22,400 29,360 13.3 12.4 
22,400 29,360 13.3 12.4 


Average Number of Available 


College Enrollment within a 20- Average Highway Time 


Minute Auto Trip (minutes) 

Disabled Non-Disabled Disabled Non-Disabled 
0.0% 0.0% 0.0% 0.0% 
0.2% 0.0% 0.0% 0.0% 
0.2% 0.0% 0.0% 0.0% 


Appendix 2 
Results 
Mobility Summary (Build Alternatives vs. No Build Alternative) 


2. 1 Transit 


Low Income Population 


Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Not Low- Not Low- Not Low- Not Low- 
Low-Income Income Low-Income Income Low-Income Income Low-Income Income 
No Build 45.1 53.2 Compared to No Build 41.0 42.3 Compared to No Build 
TIO 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
MIN 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
MAX 45.1 53.2 0.0% 0.0% 41.0 42.3 0.0% 0.0% 
Minority Population 
Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Minority Non-Minority Minority Non-Minority Minority Non-Minority Minority Non-Minority 
No Build 46.0 55.9 Compared to No Build 42.3 42.1 Compared to No Build 
TIO 46.0 55.9 0.0% 0.0% 42.3 42.1 0.0% 0.0% 
MIN 46.0 55.9 0.0% 0.0% 42.3 42.1 0.0% 0.0% 
MAX 45.9 55.9 -0.2% 0.0% 42.3 42.1 0.0% 0.0% 


Linguistically Isolated Population 


Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Not Not Not Not 
Linguistically —_ Linguistically Linguistically —_ Linguistically Linguistically __Linguistically Linguistically _ Linguistically 
Isoslated Isolated Isoslated Isolated Isoslated Isolated Isoslated Isolated 
No Build 45.6 52.6 Compared to No Build 42.0 42.1 Compared to No Build 
TIO 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
MIN 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
MAX 45.6 52.6 0.0% 0.0% 42.1 42.1 0.2% 0.0% 
Disabled Population 
Average Transit Production Time (minutes) Average Transit Attraction Time (minutes) 
Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled 
No Build 51.9 52.7 Compared to No Build 43.6 41.0 Compared to No Build 
TIO 51.9 52.7 0.0% 0.0% 43.6 41.0 0.0% 0.0% 
MIN 51.8 52.6 -0.2% -0.2% 43.6 41.0 0.0% 0.0% 


MAX 51.9 52.6 0.0% -0.2% 43.6 41.0 0.0% 0.0% 


Appendix 2 (continued) 


Results 
Mobility Summary (Build Alternatives vs. No Build Alternative) 


2.2 Auto 
Low Income Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Not Low- Not Low- Not Low- Not Low- 
Low-Income Income Low-Income Income Low-Income Income Low-Income Income 
No Build 12.8 14.0 Compared to No Build 12.6 12.5 Compared to No Build 
TIO 12.8 14.0 0.0% 0.0% 12.6 12.5 0.0% 0.0% 
MIN 12.8 14.1 0.0% 0.5% 12.6 12.5 0.0% 0.0% 
MAX 12.8 14.1 0.0% 0.5% 12.6 12.5 0.0% 0.0% 
Minority Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Minority Non-Minority Minority Non-Minority Minority Non-Minority Minority Non-Minority 
No Build 13.2 14.3 Compared to No Build 12.8 12.3 Compared to No Build 
TIO 13.2 14.3 0.0% 0.0% 12.8 12.3 0.0% 0.0% 
MIN 13.2 14.3 0.1% 0.0% 12.9 12.3 0.5% 0.0% 
MAX 13.2 14.3 0.1% 0.0% 125 12.3 0.5% 0.0% 
Linguistically Isolated Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Not Not Not Not 
Linguistically __Linguistically — Linguistically _ Linguistically Linguistically _Linguistically _Linguistically —_ Linguistically 
Isoslated Isolated Isoslated Isolated Isoslated Isolated Isoslated Isolated 
No Build 13.4 13.9 Compared to No Build 12.5 12.5 Compared to No Build 
TIO 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
MIN 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
MAX 13.4 13.9 0.0% 0.0% 12.5 12.5 0.0% 0.0% 
Disabled Population 
Average Highway Production Time (minutes) Average Highway Attraction Time (minutes) 
Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled Disabled Non-Disabled 
No Build 13.7 14.0 Compared to No Build 11.9 12.9 Compared to No Build 
TIO 13.7 14.0 0.0% 0.0% 11.9 12.9 0.0% 0.0% 
MIN 13.7 14.0 0.0% 0.0% 11.9 12.9 0.0% 0.0% 


MAX 13.8 14.0 0.7% 0.0% 11.9 12.9 0.0% 0.0% 


Appendix 3 
Results 


Environmental Summary (Build Alternative vs. No Build Alternative) 


Low Income Population 


CO per Square Mile (kg/mile”) 


Congested VMT per Square Mile 


Not Low- Not Low- 
Low-Income Income Low-Income Income 
No Build 410 210 Compared to No Build 
TIO 410 210 0.0% 0.0% 
MIN 410 210 0.0% 0.0% 
MAX 410 210 0.0% 0.0% 
Minority Population 
CO per Square Mile (kg/mile”) 
Minority Non-Minority Minority Non-Minority 
No Build 350 170 Compared to No Build 
TIO 350 170 0.0% 0.0% 
MIN 350 170 0.0% 0.0% 
MAX 350 170 0.0% 0.0% 
Linguistically Isolated Population 
CO per Square Mile (kg/mile”) 
Not Not 
Linguistically _Linguistically _—_ Linguistically —_ Linguistically 
Isoslated Isolated Isoslated Isolated 
No Build 350 230 Compared to No Build 
TIO 350 230 0.0% 0.0% 
MIN 350 230 0.0% 0.0% 
MAX 350 230 0.0% 0.0% 
Disabled Population 
CO per Square Mile (kg/mile”) 
Disabled Non-Disabled Disabled Non-Disabled 
No Build 240 230 Compared to No Build 
TIO 240 230 0.0% 0.0% 
MIN 240 230 0.0% 0.0% 
MAX 240 230 0.0% 0.0% 


Not Low- Not Low- 
Low-Income Income Low-Income Income 
1,990 7,040 Compared to No Build 
1,980 7,030 -0.5% -0.1% 
2,000 7,050 0.5% 0.1% 
2,000 7,050 0.5% 0.1% 
Congested VMT per Square Mile 
Minority Non-Minority Minority Non-Minority 
4,100 7,810 Compared to No Build 
4,100 7,800 0.0% -0.1% 
4,110 7,820 0.2% 0.1% 
4,120 7,830 0.5% 0.3% 
Congested VMT per Square Mile 
Not Not 
Linguistically _Linguistically Linguistically _ Linguistically 
Isoslated Isolated Isoslated Isolated 
1,500 6,680 Compared to No Build 
1,500 6,670 0.0% -0.1% 
1,500 6,690 0.0% 0.1% 
1,510 6,690 0.7% 0.1% 
Congested VMT per Square Mile 
Disabled Non-Disabled Disabled Non-Disabled 
5,280 7,370 Compared to No Build 
5,280 7,360 0.0% -0.1% 
5,300 7,380 0.4% 0.1% 
5,300 7,390 0.4% 0.3% 
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1. South Station Study Area 
1.1. Population 


The one-half-mile South Station study area encompasses the Leather District and much of the Chinatown 
neighborhood to the west; extends to the east across the Fort Point Channel to include a portion of the 
South Boston Waterfront/Innovation District; and extends to the north to include a portion of the 
Downtown neighborhood. According to the U.S. Census, the South Station study area had a population of 
approximately 12,659 residents in 2010. The population in the study area is concentrated to the west of 
the station in the neighborhoods of Chinatown and the Leather District, with smaller populations north of 
the station in the Downtown neighborhood, and to the east in the South Boston Waterfront/Innovation 
District area. 


Table 13 presents population trends for the South Station study area, neighborhoods within a one-half 
mile radius of South Station, Boston, Suffolk County, and Massachusetts. The population of the South 
Station study area and the populations of neighborhoods near South Station increased at substantially 
higher percentages over the 10 year period than did the populations of Boston, Suffolk County, and 
Massachusetts. The study area population grew by almost 55% from 2000 to 2010. All of the 
neighborhoods in close proximity to South Station increased their populations by more than 10%, and the 
populations of the Leather District and South Boston Waterfront/Innovation District neighborhoods 
increased by close to 200% and 300%, respectively. In comparison, from 2000 to 2010, the City of 
Boston’s population increased by almost 5%, Suffolk County increased by slightly less than 5%, and the 
state population increased by slightly more than 3%. 


Table 13—Population Trends, South Station Study Area, 2000-2010 


Area | Population Population % Change 
2000 2010 2000 to 2010 
South Station Study Area 8,190 12,659 54.6 
Chinatown 3,559 4,444 24.9 
Leather District 219 639 191.8 
Downtown USS 11,215 52.5 
South Boston Waterfront 509 1,889 271.1 
City of Boston 589,141 617,594 4.8 
Suffolk County 689,807 722,023 4.6 
Massachusetts 6,349,097 6,547,629 3.1 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 


1.2. Housing 


There were approximately 6,444 housing units in the South Station study in 2010. Mi£rroring the 
population characteristics in the study area, the housing units in the study area are generally concentrated 
to the west and north of South Station, in the neighborhoods of Chinatown, the Leather District, and 
Downtown, with smaller numbers in the South Boston Waterfront/Innovation District neighborhood. Of 
the total number of housing units, 5,443 units were occupied, indicating a 2010 housing occupancy rate of 
84.5% and a vacancy rate of 15.5%. 


Table 14 presents housing stock and occupancy trends for the South Station study area, neighborhoods 
within a one-half mile radius of South Station, Boston, Suffolk County, and Massachusetts. From 2000 to 
2010, the increase in the number of housing units in the South Station study area and in the 
neighborhoods proximate to South Station far exceeded the growth rate of housing in the city, Suffolk 
County, and Massachusetts. All of the neighborhoods increased their housing stock by more than 50% 
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over the past decade. The data are reflective of the recent development boom in the South Boston 
Waterfront/Innovation District neighborhood. 


Table 14—Housing Stock and Occupancy Trends, South Station Study Area, 2000-2010 


Housing Housing % Change | % Vacant % Vacant % Change 


Area | 


Units 2000 Units 2010 2000-2010 2000 2010 2000-2010 

— PEM ORSINEY 3,860 6,444 66.9 9.0 15.5 187.6 
Chinatown 1367 2,114 54.6 29 62 230.0 
Leather District 157 S77 140.1 11.5 4.0 167 
Downtown 3,305 5,390 63.1 114 21.0 201.1 
South Boston 

ee 270 1,214 349.6 8.5 15.3 708.7 
City of Boston 251,935 272,481 82 4.9 7.3 59.4 
Suffolk County 292,520} 315,522 79 4.7 we 64.9 
Massachusetts 2,621,989 | 2,808,254 7a 6.8 93 46.4 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis (November 2011); Boston Redevelopment 
Authority, South Boston Waterfront, 2010 Census Population, March 2011. 


Table 15 presents an overview of housing tenure in the South Station study area and neighborhoods 
proximate to South Station, in comparison to Boston, Suffolk County, and Massachusetts. With the 
exception of the Chinatown and Leather District neighborhoods, in 2010, the ratios of owner- and renter- 
occupied housing in the South Station study area and in neighborhoods proximate to South Station were 
similar to the housing occupancy characteristics of the City of Boston and Suffolk County. From 2000 to 
2010, the percentage of owner-occupancy in the South Station study area increased by approximately 6%, 
from approximately 27% to 33% of all occupied housing units. Conversely, from 2000 to 2010, the 
percentage of renter-occupancy in the South Station study area decreased by approximately 6%, from 
approximately 73% to less than 67% of all occupied housing units. Similarly, the percentages of owner- 
occupied units increased in the City of Boston from approximately 32% in 2000, to almost 34% in 2010. 
In Suffolk County, the rate of owner-occupancy increased from approximately 34% in 2000 to over 35% 
in 2010; while the rate of renter-occupancy decreased from slightly less than 68% in 2000, to less than 
65% in 2010. 


Table 15—Housing Tenure, South Station Study Area, 2010 


Owner- % Owner- Renter- % Renter- 


Total Occupied 


Housing Units occupied occupied occupied occupied 
South Station Study Area 5,443 1,805 33.2 3,638 66.8 
Chinatown 1,982 133 6.7 1,849 93.3 
Leather District 362 252 69.6 110 30.4 
Downtown 4,258 1,620 33.2 2,638 62.0 
South Boston Waterfront 1,028 388 37.7 640 62.3 
City of Boston 252,699 85,791 33.9 166,908 66.1 
Suffolk County 292,767 103,220 35.3 189,547 64.7 
| Massachusetts 2,547,075 1,587,158 62.3 959,917 37.7 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 


Neighborhood 2010 Census Population Reports, March 2011 
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1.3. Housing Characteristics 


Table 16 presents household characteristics in the South Station study area, in comparison to the 
neighborhoods proximate to South Station, Boston, Suffolk County, and Massachusetts. In 2010 the 
South Station study area contained approximately 5,443 households, with an average household size of 
approximately 1.8 residents per household. Almost 64% of the households in the study area consisted of 
nonfamily households, with slightly more than 36% of the households representing family households. 
With the exception of Chinatown, which had a roughly 50-50 split between family and nonfamily 
households in 2010, and an average household size greater than 2 residents per household, the 
neighborhoods located within one-half mile of South Station generally exhibited the same household 
characteristics of the study area: higher percentages of nonfamily over family households, and an average 
household size of less than 2 residents per household. In contrast, in Boston, Suffolk County and 
Massachusetts, the percentages of family households exceeded the percentages of nonfamily households 
in 2010, and the average household size exceeded 2 persons per household. 


Table 16—Household Characteristics, South Station Study Area, 2010 


Total Family % of Nonfamily % of Average 

Households Households Total Households Total | Household Size 
South Station Study Area 5,443 1,983 36.4 3,460 63.6 1.8 
Chinatown 1,928 976 49.2 1,006 50.8 2p 
Leather District 362 136 37.6 226 62.4 1.7 
Downtown 4,258 1,297 30.5 2,961 69.5 1.6 
South Boston Waterfront 1,028 284 27.6 744 72.4 1.6 
City of Boston 252,699 116,244 46.0 136,455 54.0 2.3 
Suffolk County 292,767 140,412 48.0 152,355 52.0 2.3 
Massachusetts 2,547,075 1,603,591 | 63.0 | 943,484 37.0 2S 


Source: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 U.S. Census 


Table 17 presents median household income for the neighborhoods encompassing or in the immediate 
vicinity of South Station, as estimated in the 2006-2010 ACS. Both the Downtown and the South Boston 
Waterfront neighborhoods had higher median household incomes than did the City of Boston or Suffolk 
County. 


Table 17—Median Household Income, South Station Study Vicinity 


Aten | Estimated Median Household Income 
2006-2010 

Downtown (including Chinatown and Leather District) $57,322 

South Boston Waterfront $81,126 

City of Boston $50,866 

Suffolk County $50,597 

Massachusetts $65,201 


Sources: 1) Boston Redevelopment Authority Research Department, Reports #570, #573 and #574, December 15, 2003; 
2) Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey, 2006-2010). 


1.4. Employment 


Table 18 presents the occupational profile of the South Station study area and surrounding areas for the 
civilian employed population 16 years and over, as estimated in the 2006-2010 ACS. The South Station 
study area and the immediate neighborhoods had substantially higher percentages of people employed in 
the management, business, science and arts sectors than did the, Suffolk County, and Massachusetts. 
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Correspondingly, the South Station study area and immediate neighborhoods had lower percentages of 
people employed in all other sectors. 


Table 18—Estimated Occupational Profile for Residents in the South Station Study Area 
Estimated Percentage of Total Employment, 2006-2010" 


Management, Selecta Natural Resources, Production, 

Business, Service ~ Office Construction & Transportation & 

Science & Arts Maintenance Material Moving 
South Station Study Area 58.3 16.0 20.7 0.3 4.6 
Downtown? 59.2 15.3 20.7 0.3 4.6 
| South Boston Waterfront TOS 14.1 11.8 | 0.7 3.0 
| City of Boston 44.8 21.6 229 | 43 6.4 
Suffolk County 42.3 21.9 23.4 5.0 74 
Massachusetts 42.8 16.6 24.2 74 9.1 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey [ACS], 2006-2010). 
U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, Suffolk County, 2006-2010 ACS Selected Population Tables 

a Total for civilian employed population 16 years and over 

b The Downtown neighborhood includes Chinatown and the Leather District. 


Table 19 presents the estimated commute to work percentages, as reported by the 2006-2010 ACS. In 
comparison to the City of Boston, Suffolk County, and Massachusetts the percentages of people in the 
South Station study area and proximate neighborhoods who drove alone or carpooled were lower; and the 
percentages who used other means to commute, including walking or bicycling were substantially higher. 
These data reflect the mixed-use development that characterizes the Downtown and South Boston 
Waterfront neighborhoods. 


Table 19—Commute to Work, South Station Vicinity, 2006-2010 
ge of Total Employment* 
Public 
Transportation 


Drove Alone Carpool Other” 


Downtown 


South Boston Waterfront 


33.5 


Toll 


28.5 


City of Boston 
Suffolk County 


40.0 
42.5 


7.9 
8.4 


18.0 
16.4 


Massachusetts 


75.6 


8.6 


6.4 


Sources: American Community Survey, 2006-2010; Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13 
a Total for civilian employed population 16 years and over 
b Includes taxicab, motorcycle, bicycle, walked or by other means 


Table 20 presents the employment profile by industry for South Station and surrounding areas, as 
estimated in the 2006-2010 ACS. Percentages of people employed in the business and professional 
services in the South Station study area, Downtown and South Boston Waterfront neighborhoods 
exceeded those in the City of Boston, Suffolk County, and Massachusetts. Percentages of people 
employed in construction, retail trade, and education, health and social services were lower in the South 
Station area and proximate neighborhoods than those in the city, county, or state. 
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Table 20—Employment Profile by Industry of Residents in the South Station Study Area, 2010 


Percentage of Total Employment* 
Transportation, 
Wholesale Retail Warehousing, 
Trade Trade Utilities, 


Business & Education, Arts, Public 
FIRE? | Professional HS Entertainment, Administration 


Construction | Manufacturing Social 
Food Services & Other® 


. c 
Services 


Information Services 
South Station Study 
Area 
Downtown? 1.3 5.4 0.7 6.1 4.5 18.4 20.4 24.1 11.9 7.2 
South Boston 
ee 2.3 5.1 6.7 1.8 7.7 8.2 21.3 23.2 9.5 14.2 
City of Boston 3.4 4.7 1.6 8.3 6.2 9.8 15.0 30.5 11.2 9.3 
Suffolk County 8.7 6.5 9.5 14.5 29.0 11.4 9.3 
Massachusetts 10.7 6.4 8.1 D7 26.7 8.0 8.9 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13; U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, 2006-2010 American Community 
Survey Selected Population Tables, Suffolk County 

a Total for civilian employed population 16 years and over 

b Includes finance and insurance, and real estate and rental and leasing 

c Includes professional, scientific, management, and administrative and waste management services 

d Includes arts, entertainment, recreation, accommodation and food services 

e Includes public administration; agriculture, forestry, fishing, hunting, and mining; and other services 

f The Downtown neighborhood includes Chinatown and the Leather District. 
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2. Layover Facilities Study Areas 


1.1. Population 


All of the layover facility sites are located within existing industrial areas. The population of the one- 
half-mile Widett Circle study area is generally concentrated in the South End neighborhood, west of the 
site, and to a lesser extent, in the eastern portion of the study area in South Boston. Readville - Yard 2 is 
located in the Hyde Park neighborhood, with the one-half=mile study area population located primarily 
south and northwest of the site. 


Table 21 presents population trends for the three layover facility study areas. The Widett Circle study 
area grew substantially more than any other study area or neighborhood. Population trends within the 
Beacon Park Yard study area closely resembled that of the Allston neighborhood in which it is located, 
growing by almost 14% between 2000 and 2010. With the exception of the Readville — Yard 2 study 
area, which lost population from 2000 to 2010, the growth rate of the study area populations exceeded the 
city, county or state growth rates over the same time period. 


Table 21—Population Trends, Layover Facility Study Areas, 2000-2010 


Area Population Population % Change 
2000 2010 2000 to 2010 
Widett Circle Study Area® 7,405 11,299 52.6 
South Boston 31,005 33,311 TA 
South End 21,911 24,577 12.2 
Beacon Park Yard Study Area 16,948 19,232 13}.5) 
Allston 25,623 29,196 13.9 
Readville Yard — 2 Study Area 5,615 5,111 -9.0 
Hyde Park 30,076 30,637 1.9 
City of Boston 589,141 617,594 4.8 
Suffolk County 689,807 722,023 4.6 
Massachusetts 6,349,097 6,547,629 3.1 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 
a The Widett Circle study area includes the Suffolk County House of Corrections, which had 1,512 residents in 2010. 


1.2. | Housing 


Table 22 presents housing stock and occupancy trends in the three layover facility areas, in comparison to 
their neighborhoods, the City of Boston Suffolk County, and Massachusetts. Similar to population trends, 
housing stock in the Widett Circle study area increased substantially more than any other study area, 
including the neighborhoods in immediate proximity to the site, and far exceeded the housing growth 
rates in the City of Boston, Suffolk County, or Massachusetts. Vacancy rates in the Widett Circle study 
area declined substantially over the 10 year period. Housing trends in the Beacon Park Yard study area 
more closely aligned with the Allston neighborhood, increasing approximately 6% and seven%, 
respectively, between 2000 and 2010. Both the Readville — Yard 2 study area and Hyde Park experienced 
modest housing growth rates. 
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Area 


Housing 


Units 2000 


Housing 


Units 2010 


Table 22—Housing Stock and Occupancy Trends, Layover Facility Study Areas, 2000-2010 


Widett Circle Study Area 2,742 4,797 74.9 9.7 8.2 -15.5 
South Boston 14,761 16,409 11.2 6.6 74 25.6 
South End 12,000 13,648 13.7 5.4 6.0 25.7 
Beacon Park Yard Study Area 6,274 6,667 6.3 1.4 3.1 133.7 
Allston 10,373 11,095 7.0 1.4 3.4 161.0 
Readville Yard —2 Study Area 2,058 2,128 3.4 4.0 V2 84.3 
Hyde Park 11,289 11,816 4.7 3.3 6.2 97.6 
City of Boston 251,935 272,481 82 4.9 7.3 59.4 
Suffolk County 292,520 315,522 7.9 4.7 7.2 64.9 
Massachusetts 2,621,989 | 2,808,254 Wall 6.8 9.3 46.4 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 
Neighborhood 2010 Census Population Reports, March 2011, Boston 2010 Census Population Neighborhood Comparison, April 2011. 


Table 23 presents housing tenure data for the three layover facility study areas and their immediate 
neighborhoods. Owner and renter occupancy percentages in the Widett Circle study area resemble the 
owner/renter rates of Suffolk Country, with owner-occupancy rates in the study area and neighborhoods 
slightly exceeding the city and county rates. The high percentage of renter-occupied units in the Beacon 
Park Yard study area and Allston reflects the large student population in the area. The owner-occupancy 
rates in the Readville - Yard 2 study area and Hyde Park exceed the Suffolk County rates, and are just 


slightly lower than the Massachusetts owner-occupancy rate. 


Table 23—Housing 


Tenure, Layover Facility Study Areas, 2010 


Total 
Occupied 


Housing 
Units 


Owner- 
occupied 


% 
Owner- 


occupied 


Renter- 
occupied 


% 
Renter- 
occupied 


Sources: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; Boston Redevelopment Authority, 


Neighborhood 2010 Census Population Reports, March 2011 
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Widett Circle Study Area 4,404 1,639 37.2 2,765 62.8 
South Boston 15,191 6,108 40.2 9,083 59.8 
South End 12,831 5,026 39.2 7,805 60.8 
Beacon Park Yard Study Area 6,488 1,225 19.0 5,263 81.1 
Allston 10,714 1,379 12.9 9,335 87.1 
Readville Yard — 2 Study Area 1,975 994 50.3 981 49.7 
Hyde Park 11,079 6,431 58.0 4,648 42.0 
City of Boston 252,699 85,791 33.9 166,908 66.1 
Suffolk County 292,767 103,220 35.3 189,547 64.7 
Massachusetts 2,547,075 1,587,158 62.3 959,917 37.7 
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1.3. Housing Characteristics 


Table 24 presents household characteristics in the three layover facility study areas, in comparison to 
surrounding neighborhoods, the City of Boston, Suffolk County, and Massachusetts. Household 
characteristics in the three study areas closely align with the neighborhoods in which they are located. 
Nonfamily households are predominant in the Widett Circle study area and the Beacon Park Yard study 
area. In contrast, family households are predominant in the Readville — Yard 2 study area, exceeding the 
percentages of family household in the City of Boston, Suffolk County, and Massachusetts. 


Table 24—Household Characteristics, Layover Facility Study Areas, 2010 
Total Family % of Nonfamily % of Average 


Households Households | Total Households | Total | Household Size 

Widett Circle Study Area 4,404 1,764 40.1 2,640 | 59.9 ya) 
South Boston 15,191 6,012 39.6 9,179 | 60.4 2.1 

South End 12,831 4,370 34.1 8,461 65.9 1.8 

Beacon Park Yard Study Area 6,459 1,854 28.7 4,605 | 71.3 29) 
Allston 10,714 2,684 25.1 8,030 | 74.9 2.2 
Readville Yard 2 Study Area 1,975 1,267 64.2 708 | 35.8 2.4 
Hyde Park 11,079 7,485 67.6 3,594 | 32.4 257 

City of Boston 252,699 116,244 46.0 136,455 | 54.0 2.3 
Suffolk County 292,767 140,412 48.0 152,355 | 52.0 2.3 
Massachusetts 2,547,075 1,603,591 63.0 943,484 | 37.0 2) 


Source: 2010 Census, Summary File 1, Boston Redevelopment Authority Research Division Analysis; 2010 Census 


Table 25 presents median household income for the neighborhoods encompassing the three layover 
facility sites, as estimated in the 2006-2010 ACS. With the exception of the Allston neighborhood, with a 
median age of approximately 25 and a predominance of students, the median household income in the 
neighborhoods exceeded the median household incomes of the City of Boston and Suffolk County. 


Table 25—Median Household Income, Layover Facility Sites Vicinity 


eee Median Household Income 
2006-2010 

South Boston $62,922 

South End $57,669 

Allston $36,617 

Hyde Park $59,502 

City of Boston $50,866 

Suffolk County $50,597 

Massachusetts $65,201 


Source: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013 (American Community Survey, 2006-2010). 
1.4. Employment 


Table 26 presents the occupational profile of the three layover facility study areas and their surrounding 
neighborhoods for the civilian employed population 16 years and over, as estimated in the 2006-2010 
ACS. The occupational profile of the Widett Circle study area closely reflects the neighborhoods abutting 
the sites. Similar to the South Station study area and its immediate neighborhoods, the Widett Circle 
study area had higher percentages of people employed in the management, business, science and arts 
sectors than did the City of Boston, Suffolk County, and Massachusetts. Correspondingly, the Widett 
Circle study area and immediate neighborhoods had lower percentages of people employed in nearly all 
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other sectors. The occupational profile of the Beacon Park Yard study area reflects the Allston 
neighborhood profile, with slightly higher percentages of people employed in the management, business, 
science, art, and service sectors, and a smaller percentage of people employed in the sales and office 
sector than the city, county or state. Relative to other study areas and city, county, and state, the 
Readville — Yard 2 study area had the highest percentage of people employed in the sales and office 
sector, and the lowest percentage of people employed in the management, business, science, and art 
sector. 


Table 26—Occupational Profile, Layover Facility Study Areas, 2006-2010 


Percentage of Total Employment* 
iauneement ie : Bande : ican 
3 : ales an esources, ransportation 

2 pUsiless = _Serviee | Office construction & & RES 

Science & Arts : : 
maintenance moving 

Widett Circle Study Area 53.8 17.5 20.0 3.4 5.3 
South Boston 46.9 17.1 25.8 5.4 4.7 
South End 58.1 14.2 19.8 Sw 4.2 
Beacon Park Yard Study Area 48.1 24.2 20.3 2.3 5.0 
Allston 44.0 26.8 20.3 2.2 6.6 
Readville Yard -2 Study Area 37.7 28S) 31.3 4.4 3.1 
Hyde Park 34.6 25.7 25.7 6.1 7.8 
City of Boston 44.8 21.6 22.9 4.3 6.4 
Suffolk County 42.3 21.9 23.4 5.0 7.4 
Massachusetts 42.8 16.6 24.2 7.4 9.1 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/2013; American Community Survey, 2006-2010. 
a Total for civilian employed population 16 years and over 


Table 28 presents the occupational profile by industry for the civilian employed population 16 years and 
over within the three layover facility study areas, as estimated in the 2006-2010 ACS. White collar jobs, 
particularly education, health, and social service, dominated the industry profile in the three layover 
facility study areas, similar to the profiles for the City of Boston, Suffolk County, and Massachusetts. 
Also similar to the city, fewer workers in the layover facility study areas were employed in blue collar 
and service jobs such as construction, manufacturing, and transportation and warehousing. 


Table 27 presents the commute to work for neighborhoods in the vicinity of the layover facility sites. The 
percentage of employees using public transportation in the Widett Circle study area generally matched 
that of the City of Boston, at approximately 34%. Public transportation was the dominant means of 
transportation to work in the Allston neighborhood. In the Hyde Park neighborhood, the percentage of 
employees who used public transportation was the lowest of the study area neighborhoods, less than 25% 
of the employed population; conversely, at over 64%, the percentage of workers who drove alone to work 
was the highest in the Hyde Park neighborhood. 
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Table 27—Commute to Work, Layover Facility Sites Vicinity, 2006-2010 
Percentage of Total Employment’ 


% Drove Alone|| % Carpool | is aes % Other” 
ransportation 

South Boston 51.2 4.2 34.2 10.4 
South End 27.0 3.8 34.0 35.3 
Allston 20.3 6.0 48.0 25.7 
Hyde Park 64.1 8.5 24.6 D7 
City of Boston 40.0 7.9 34.1 18.0 
Suffolk County ADEs 8.4 37 16.4 
Massachusetts 75.6 8.6 9.4 6.4 


Source: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13 (2006-2010 American Community Survey). 
a Total for civilian employed population 16 years and over 
b Includes taxicab, motorcycle, bicycle, walked or by other means 
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Table 28—Employment Profile by Industry, Layover Facility Study Areas 
Percentage of Total Employment* 


| ; Transportation, Business & Education, Arts, Public 
Construction | | Manufacturing | bias te aa Re eae Professional | Health, Social |Entertainment, Administration 
| foe se I ORE ats a Services® Services Food Services“ & Other® 
ae ee 2.4 6.9 3.9 8.4 5.7 16.6 19.9 20.8 9.0 6.4 
ca 
South Boston 4.5 5.1 2.9 5.9 8.8 14.1 18.0 23.9 74 9.4 
South End 2.6 5.9 2.4 6.5 4.5 15.9 21.7 23.7 10.3 6.5 
Beacon Park Yard 
Sindy Aree 2.6 5.4 iL 8.1 4.2 7.8 13.9 33.1 19.1 4.6 
Allston 2.4 5.5 0.8 10.4 4.7 5.7 12.2 31.5 20.6 6.2 
Readville — Yard 2 
Sindee vse 4.3 1.9 1.0 11.4 4.5 9.6 9.4 32.9 14.5 10.5 
Hyde Park 4.1 3.6 1.4 8.3 7.7 9.1 8.8 39.2 8.1 9.7 
City of Boston 3.4 4.7 1.6 8.3 6.2 9.8 15.0 30.5 JL 2 9.3 
Suffolk County 4.0 5.1 2.0 8.7 6.5 9.5 14.5 29.0 11.4 9.3 
Massachusetts 5.9 9.9 Det 10.7 6.4 8.1 EG, 26.7 8.0 8.9 


Sources: Boston Redevelopment Authority, Boston in Context: Neighborhoods, 3/28/13; U.S. Census Bureau, American Fact Finder, Selected Economic Characteristics, 2006-2010 American 
Community Survey Selected Population Tables, Suffolk County 

a Total for civilian employed population 16 years and over 

b Includes finance and insurance, and real estate and rental and leasing 

c Includes professional, scientific, management, and administrative and waste management services 

d Includes arts, entertainment, recreation, accommodation and food services 

e Includes public administration; agriculture, forestry, fishing, hunting, and mining; and other services 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 
alone Staff to the Boston Region Metropolitan Planning Organization 
= 
TECHNICAL MEMORANDUM 


DATE: September 3, 2014 

TO: South Station Expansion Project Files 

FROM: Nicholas Hart 

RE: South Station Expansion Project: TREDIS® Methodology 


1 BACKGROUND 


CTPS staff used the Transportation Economic Development Impact System 
(TREDIS®) software to estimate how the impacts resulting from the proposed 
South Station Expansion (SSX) alternatives will translate into economic benefits 
for the city of Boston and the surrounding region. TREDIS® is a predictive impact 
model that uses information about future travel patterns, market access, and 
construction spending to estimate the costs, benefits, and economic impacts that 
flow from them. More specifically, TREDIS® incorporates Impact Analysis for 
Planning (IMPLAN) data into an input-output economic model to trace how 
changes in household spending patterns and business costs flow through the 
economy. These IMPLAN data sets include the economic structure of the study 
region, and applicable multipliers to estimate indirect and induced economic 
activities by industry. A glossary of the TREDIS® inputs and outputs used for this 
analysis is provided in Appendix A. 


Using a constant dollar year of 2014, the economic impacts of four South Station 
expansion alternatives were estimated and compared for the year 2035. The four 
alternatives included a True No-Build alternative (No-Build) and three build 
alternatives: Transportation Improvement Only (TIO), Joint Public/Private 
Development Minimum Build (Min), and Joint Public/Private Development 
Maximum Build (Max). The results of the analyses of the three build alternatives 
were compared to the analysis results of the No-Build alternative (the base 
alternative for this analysis). The assumptions for each alternative are shown in 
Table 1. 
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TABLE 1 
South Station Expansion Alternatives 


Alternative Land Use Data Transit Service Assumption 
2035 True No-Build 2035 population and 1. The Fairmount Line will incorporate the 
(No-Build) employment adopted by improved service plan and implement the 


MPO for LRTP 


MBTA’s rapid transit fare structure (except 
for fares at Readville Station). 


2035 Transportation 
Improvement Only 


Relocate Fort Point US 
post office facility from the 
South Station area to the 


1. Additional peak-period, peak-direction 
local trains added to Worcester/ 
Framingham, Needham, Franklin, and 


lO Reserve Channel site Providence/Attleboro commuter rail lines. 
2. South Coast Rail, Intercity Buses, and 
Amtrak ridership were estimated using 
post-modeling process. 
3. The Fairmount Line will incorporate the 
improved service plan and implement a 
new rapid transit fare structure (except for 
fares at Readville Station). 
2035 Joint 1. Relocate Fort Point US 1. Additional peak-period, peak-direction 
Public/Private post office facility from the —_ local trains added to Worcester/ 
Development South Station area to the Framingham, Needham, Franklin, and 
Minimum Build Reserve Channel site Providence/Attleboro commuter rail lines. 
(Min) 2. Assumes the addition of 2. South Coast Rail, Intercity Buses, and 
280 households, 620 Amtrak ridership were estimated using 
persons, 1,020 service post-modeling process. 
employees, and 255 retail a 
employees to the South 3. The Fairmount Line will incorporate the 
é improved service plan and implement a 
Station TAZ ; 
new rapid transit fare structure (except for 
fares at Readville Station). 
2035 Joint 1. Relocate Fort PointUS — 1. Additional peak-period, peak direction 


Public/Private 
Development 
Maximum Build 


(Max) 


post office facility from the 
South Station area to the 
Reserve Channel site 


2. Assumes the addition of 
830 households, 1,830 
persons, 3,000 service 
employees, and 750 retail 
employees to the South 
Station TAZ 


local trains added to 
Worcester/Framingham, Needham, 
Franklin, and Providence/Attleboro 
commuter rail lines. 


2. South Coast Rail, Intercity Buses, and 
Amtrak ridership were estimated using 
post-modeling process. 


3. The Fairmount Line will incorporate the 
improved service plan and implement a 
new rapid transit fare structure (except for 
fares at Readville Station). 


Note: All alternatives assume that several highway and transit projects, consistent with the currently adopted Long Range 
Transportation Plan (LRTP), and the Silver Line Gateway project will be implemented by the year 2035. 
TAZ = transportation analysis zone 
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CTPS applied TREDIS® to estimate the following economic impacts, by source: 


The economic value of travel efficiency gains and losses as a result of the 
transportation changes in the region due to the proposed transportation 
improvement to South Station and the permanent household population 
gains and permanent employment gains from the proposed joint 
public/private development above the station. The study region for this 
analysis was the entire Boston Region Metropolitan Planning 
Organization’s (MPO) regional travel demand model area, which includes 
164 municipalities located in Eastern Massachusetts, centered on the 
Boston Region MPO area, which has 101 municipalities. The results of 
this analysis present an estimation of the total travel cost savings to 
transportation users by the type of savings and by trip purpose for the 
horizon year of 2035. The results of the three build alternatives were 
compared to the no-build alternative (see Appendix B). 


The economic impacts of expenditure on construction. The study region 
for this analysis was the entire MPO model region. The results of this 
analysis present an estimation of changes in business output, value 
added, jobs, and wage income as a result of construction for each year of 
construction activities. The results of the three build alternatives 

were compared to the no-build alternative (see Appendix C). 


The economic impacts of permanent household population gains and 
employment gains from the proposed joint public/private development 
above the station, and permanent employment gains from the increase in 
operations and maintenance personnel from the expansion of the South 
Station terminal. The study region for this analysis was composed of zip 
code boundaries within Boston and Cambridge that were selected based 
on their propensity to receive business from the additional households and 
workers moving into the South Station transportation analysis zone (TAZ). 
The results of this analysis present an estimation of changes in business 
output, value added, jobs, and wage income for each year of the analysis 
period (2018-35). The results of the three build alternatives were 
compared to the no-build alternative (see Appendix D). 


ESTIMATING THE ECONOMIC VALUE OF TRAVEL EFFICIENCY GAINS 


To estimate user travel cost savings, TREDIS® uses the changes in vehicle- 
hours of travel (VHT) and vehicle-miles of travel (VMT) between different 
alternatives and transforms them into changes in travel time, vehicle operating 
cost, and other out-of-pocket expenses. These effects are then monetized to 
calculate the total change in user travel costs for the region. 
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2.1 


2.2 


Assumptions 


This analysis relied heavily on the TREDIS® standard data assumptions and 
routines for estimating travel cost savings and on travel demand model output 
data for each of the alternatives listed in Table 1. The remaining necessary data 
were gathered from existing sources. The following inputs were generated by 
CTPS for this analysis. 


Inputs 


Minimal calculation was necessary to transform some key regional travel demand 
model outputs into inputs usable by TREDIS®. The number of vehicle-trips, VMT, 
and VHT were calculated from the travel demand model for each alternative’s 
mode and purpose categories, described below. The percentages of VMT 
occurring on congested roadway segments, where the volume-to-capacity ratio is 
greater than 80 percent, were computed for the Single-Occupancy-Vehicle 
(SOV), High-Occupancy-Vehicle (HOV), and truck modes for each alternative. 
The percentage of trips occurring wholly within the model region; the percentage 
of trips with one end outside the model region; and the percentage of trips 
traversing the region with both ends outside of the region were also computed for 
the two automobile modes. 


Modes 


The transit, automobile, truck, and nonmotorized modes were investigated in this 
analysis. To be consistent with the travel demand model, the automobile mode 
was divided into two categories: SOV and HOV. The truck mode is composed of 
commercial vehicles in three categories: hazardous materials tanker trucks, 
vans/pickup trucks used for commercial purposes, and other commercial trucks. 
There are four transit mode categories. The rapid transit mode category includes 
all heavy rail, light rail, and bus rapid transit service provided by the MBTA. The 
bus mode category includes all MBTA local and express buses, Logan Express, 
private bus service, and buses operated by RTAs. The commuter rail category 
includes all MBTA commuter rail service. The Amtrak category includes all 
Amtrak service that connects to South Station; Amtrak’s Downeaster service, 
which operates out of Boston’s North Station, was not included. Ferries and 
shuttles were not included in this analysis. The nonmotorized modal category 
from the travel demand model was split into pedestrian trips and bike trips. 


Purposes 


TREDIS® assumes different default values of time for different trip purposes 
because people place a higher value on time when making mandatory trips (such 
as work) than when making discretionary trips. The two trip purposes assumed 
for the analysis are “commute” and “personal.” The travel demand model’s home- 
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based work trips served as a proxy for assigning auto and nonmotorized trips to 
the commute category. The model’s other trip purposes—home-based other, 
home-based school, non-home-based work, and non-home-based other—were 
assumed to fall under the personal category. Rapid transit, passenger bus, and 
Amtrak trips made during the AM and PM peak periods were assumed to be 
commute trips, while trips made during the rest of the day were assumed to be 
personal trips. For commuter rail, survey results show that approximately 90 
percent of trips are commute trips; the remaining 10 percent are assumed to be 
personal trips. 


Annualization Factors 


TREDIS® requires annual figures, as opposed to daily ones, for inputs. Hence it 
was necessary to annualize the needed outputs from the travel demand model. 
CTPS developed the annual transit factors from recently collected MBTA and 
Amtrak data and the annual automobile and nonmotorized factors from 
permanent highway station count data. The numbers presented in Table 2 were 
applied to daily figures to achieve annual numbers. 


TABLE 2 
Annualization Factors by Mode 
Mode Annualization Factor 
Automobile 340 
Bus 298 
Rapid transit 313 
Bike and pedestrian 340 
Commuter rail 276 
Amtrak 252 


Average Fare per Passenger Trip 


The average fares per passenger trip were calculated from SFY 2013 MBTA 
revenue numbers for the rapid transit, bus, and commuter rail modes. Amtrak’s 
fare was calculated as the average fare between Boston and Providence, 
accounting for both the Northeast Regional and Acela services. 


Average Passenger per Vehicle 

The regional survey provided data on the average number of passengers per 
vehicle for HOV trips within the region. The number of passengers per transit 
vehicle was calculated from model data for each of the four defined transit modes 
on a daily basis. 
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3.1 


3.2 


Average Toll per Trip 


The average tolls accrued on entire vehicle journeys were calculated in SFY2013 
dollars on a daily basis from model data. These calculations were performed for 
truck, SOV, and HOV trips. 


ESTIMATING THE ECONOMIC IMPACTS OF CONSTRUCTION 


To estimate the economic impacts of construction, TREDIS® uses an estimation 
of the total construction costs for each alternative. These cost inputs are 
transformed into an estimation of business output, value added, jobs, and wage 
income for the study region. 


Assumptions 


The study area for estimating the impacts of construction was the entire MPO 
model region, the same area used for estimating travel cost savings. This large 
area was chosen in order to increase the likelihood of capturing the location of 
construction offices and supply facilities and the home locations of construction 
workers and employees. 


CTPS received capital cost estimates from the project team for the 
Transportation Improvement Only (TIO) alternative and joint development. The 
costs of the TIO alternative were added to the costs of joint development to 
produce the total cost of construction of the Min and Max alternatives. The costs 
of the TIO alternative were provided to CTPS in 2019 dollars, and were deflated 
at an annual rate of 4 percent to the 2014 constant dollar year required for the 
analysis. The cost components were itemized according to the type of cost, 
categorized for input by TREDIS®: property acquisition, engineering and design, 
right-of-way, transport structures, and terminal. 


Inputs 


The construction costs, derived using the assumptions described in Section 3.1, 
are displayed in Tables 3, 4, and 5. The costs in Table 3 were input into 
TREDIS® to estimate the economic impacts of constructing the TIO alternative. 
The costs in Table 3 and Table 4 were combined to estimate the economic 
impacts of constructing the entire Min alternative. Likewise, the costs in Table 3 
and Table 5 were combined to estimate the economic impacts of constructing the 
entire Max alternative. 
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TABLE 3 
TIO Construction Costs 
Construction Cost 

Type of Cost Component Period ($Million) 
Property Acquisition USPS facility 2018 236.7 

Widett Circle 2020 52.0 
Engineering and Design __ Final design 2018 65.2 
Right-of-Way USPS demolition 2020 39.2 

Urban streetscape 2020-2023 13.1 

Roadway improvements 2020-2023 24.6 
Transport Structures Signal, track, and platforms 2018-2022 268.6 

Layover facility 2020-2023 159.6 
Terminal New concourse 2020-2023 460.1 

Foundations for overbuild 2020-2021 111.3 
Total 1,430.3 
Note: Costs are in 2014 dollars. 

TABLE 4 
Min Joint Development Construction Costs 
Construction Cost 

Type of Cost Component Period ($Millions) 
Engineering and Design __ Final design 6/2020-12/2022 74.9 
Right of Way Urban streetscape 6/2020-12/2029 14.8 

Utilities infrastructure 6/2020-12/2029 5.0 

Road and access ramp 6/2020—12/2029 132.8 

Joint development plaza places 6/2020-—12/2029 20.3 

Joint development open spaces 6/2020-12/2029 7.8 
Terminal Joint development 1 1/2022-12/2029 166.1 

Joint development 2 1/2022—12/2029 135.1 

Joint development 3 1/2022—12/2029 170.6 

Joint development 4 1/2022-12/2029 159.1 

Joint development 5 1/2022-12/2029 122.2 

Joint development 6 1/2022-12/2029 128.4 

Underground parking 6/2020-12/2021 85.6 
Total 1,222.5 


Note: Costs are in 2014 dollars. 
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4.1 


TABLE 5 
Max Joint Development Construction Costs 

Construction Cost 

Type of Cost Component Period ($Millions) 
Engineering and Design _ Final design 6/2020-12/2022 167.2 
Right of Way Urban streetscape 6/2020-12/2031 14.8 
Utilities infrastructure 6/2020-12/2031 5.0 

Road and access ramp 6/2020—12/2031 132.8 

Joint development plaza places 6/2020—12/2031 20.3 

Joint development open spaces 6/2020—12/2031 7.8 

Terminal Joint development 1 1/2022—12/2031 329.1 
Joint development 2 1/2022-12/2031 337.4 

Joint development 3 1/2022-12/2031 551.1 

Joint development 4 1/2022—12/2031 472.8 

Joint development 5 1/2022-1 2/2031 383.5 

Joint development 6 1/2022-12/2031 212.9 

Underground parking 6/2020-12/2021 93.6 

Total 2,728.3 


Note: Costs are in 2014 dollars. 


ESTIMATING THE ECONOMIC IMPACTS OF PERMANENT HOUSEHOLD 
POPULATION GAINS AND PERMANENT EMPLOYMENT GAINS 


To estimate the economic impacts of permanent household population gains and 
employment gains for each alternative, TREDIS® requires the user to estimate 
the additional household spending expected to occur within the study region from 
people living in the new development, and the total number of new employees 
(sorted by industry) working in the new development. TREDIS® then uses this 
information to estimate the increase in business output, value added, jobs, and 
wage income for the study region. 


Assumptions 


The study region for estimating the economic impacts of the joint public/private 
development is composed of zip code boundaries within Boston and Cambridge 
that were selected based on their propensity to receive business from the 
addition of new households and workers to the South Station TAZ. In order to 
guide the selection, the travel demand model was used to calculate the 
distribution of home-based trips emanating from the South Station TAZ. These 
trips were assigned to each zip code and were normalized by zip code area. Any 
zip code that received more than 50 daily home-based trips per square mile from 
the South Station TAZ was included in the study region. These zip codes are 
shown in Figure 1. Due to the location of Logan International Airport, East Boston 
was added to the study region, although it did not meet the threshold of 50 daily 
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home-based trips per square mile. Figure 2 shows the complete set of 20 zip 
codes that form the boundary of the study region. 


Cost estimations were provided by the project team for the operation and 
maintenance of the expanded portion of the South Station terminal, and were 
used to estimate the number of permanent jobs created by the expansion of this 
terminal. These costs were used to estimate the economic impact of the TIO 
alternative on the study region, and should be included together with the 
economic impacts of the private development above the terminal to estimate the 
total economic impacts of the Min and Max alternatives. 


The Min and Max alternatives each assume that a certain number of “service” 
employees and “retail” employees will be added as part of the private 
development. The “service” and “retail” employment categories are used in the 
travel demand model. In order to input these data into TREDIS®, employees from 
each of these two categories had to be distributed into the 440 industry sectors 
used within the TREDIS® model. The industry sectors were selected using 
professional judgment, which accounted for the existing types of businesses in 
the study region. Employees were assigned proportionally to each industry sector 
for each alternative based on the predicted distribution within the 20-zip-code 
study region for the no-build alternative. 


The Min and Max alternatives each assume that a certain number of households 
will be added as part of the private development. To incorporate the impact of 
new households on the 20-zip-code study region, TREDIS® requires the user to 
input an estimation of the total increase in household spending within the region 
that would result from the increase in the number of households. An increase in 
annual household spending was represented using an estimation of disposable 
income for each household. To develop this estimation, a rate of disposable 
income was estimated by using data from the US Bureau of Economic Analysis 
(BEA) for the state of Massachusetts. The total net earnings were divided by the 
total personal income to obtain an average statewide disposable income factor of 
0.66. Using TREDIS®, the total employment and total income for the region were 
estimated in order to calculate the average income per employee. This was 
multiplied by the disposable income factor of 0.66 to obtain an estimation of 
disposable income per employee for the study area. Next, 2006—10 American 
Community Survey (ACS) data were used to calculate the average number of 
workers per household for the city of Boston, which was then used to estimate 
the disposable income per household for the study area. Finally, the number of 
households was multiplied by the estimation of disposable income per 
household, for both the Min alternative and for the Max alternative, to produce an 
estimation of additional household spending within the 20-zip-code study region. 
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As shown in Table 1, each alternative is contingent upon the relocation of the US 
Postal Service (USPS) facility that is adjacent to South Station. Although the 
USPS facility relocation will affect approximately 1,000 workers, the relocation 
site is within the 20-zip-code study region, and the new facility is assumed to 
house the same number of workers. Therefore, any potential impacts based on 
this relocation were not included in this portion of the analysis. ' 


The project team acknowledged that a significant portion of the employment and 
household gains associated with both the Min and Max alternatives could be 
redistributed from areas within the bounds of the study region, and therefore 
might not represent a true net increase within the 20-zip-code study region. As a 
result, some of the estimated economic benefits shown by the analysis may be 
inflated when considered in the context of the defined study region. Interpretation 
of the results should focus on the fact that the analysis is quantifying the 
economic impact of the household and employment migration that will relocate to 
the area near South Station. 


Inputs 


Tables 6 and 7 display the industries that were selected to represent “retail” and 
“service” employment as inputs into TREDIS®. The tables also display the 
percentage of employment represented by each industry within the study area, 
and the resulting distribution of jobs to each industry under the Min and Max 
alternatives. 


TABLE 6 
Assignment of Retail Employees 

Percent of Additional Additional 

“Retail” Jobs under Jobs under 

Industry the Min the Max 

Industry Jobs Alternative Alternative 
Retail — Furniture and home furnishings 2.2% 6 16 
Retail — Electronics and appliances 2.4% 6 18 
Retail — Food and beverage 26.2% 67 197 
Retail — Health and personal care 11.1% 28 83 
Retail — Clothing and clothing accessories 27.3% 70 205 
Retail — Sporting goods, hobby, book and music 6.6% 17 50 
Retail — General merchandise 7.8% 20 58 
Retail — Miscellaneous 8.6% 22 65 
Retail — Non-store 7.8% 20 58 
Total 100% 255 750 


‘The relocation of the USPS facility is accounted for in the travel demand model, and is therefore 


included in the estimation of travel cost savings. 
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TABLE 7 
Assignment of Service Employees 
Percent of Additional Additional 
“Service” Jobs under Jobs under 
Industry the Min the Max 
Industry Jobs Alternative Alternative 
Legal services 10.3% 105 309 
Accounting, tax preparation, bookkeeping, and 
payroll services 4.9% 50 147 
Architectural, engineering, and related services 5.5% 56 165 
Specialized design services 0.4% 4 12 
Other computer-related services, including 
facilities management 0.4% 4 12 
Scientific research and development services 11.5% 117 344 
Advertising and related services 3.3% 33 99 
Office administrative services 2.3% 24 69 
Facilities support services 0.5% 5 14 
Business support services 1.5% 15 45 
Investigation and security services 6.8% 70 205 
Services to buildings and dwellings 2.3% 24 70 
Other support services 0.3% 3 9 
Waste management and remediation services 0.3% 3 8 
Child day care services 1.0% 10 29 
Individual and family services 6.8% 69 204 
Other accommodations 1.6% 17 49 
Food services and drinking places 34.8% 354 1,041 
Personal and household goods repair and 
maintenance 0.1% 1 3 
Personal care services 1.7% 18 52 
Dry-cleaning and laundry services 0.3% 3 AS) 
Other personal services 3.5% 35 104 
Total 100% 1,020 3,000 


Table 8 displays the derivation of TREDIS® inputs for household spending as 
estimated for the Min and Max alternatives. 


TABLE 8 
Estimation of Additional Household Spending 
Item Source Value 
Disposable income, percent of total income BEA 66% 
Income per employee TREDIS® $113,218 
Disposable income per employee BEA, TREDIS® $74,724 
Workers per household ACS 1.25 
Disposable income per HH BEA, TREDIS®, ACS $93,405 
Min total new HH spending (280 HH) BEA, TREDIS®, ACS $26,153,000 
Max total new HH spending (830 HH) BEA, TREDIS®, ACS $77,526,000 


BEA = US Bureau of Economic Analysis (BEA) 
ACS = American Community Survey 
HH = household 
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CONCLUSION 


This memorandum has outlined the methodology that CTPS staff used to 
estimate how the impacts resulting from the proposed South Station Expansion 
alternatives will translate into economic benefits for the city of Boston and the 
surrounding region. Three types of economic impacts were estimated: 


e The economic value of travel efficiency gains and losses resulting from the 
transportation changes in the region due to the proposed transportation 
improvement to South Station and the transportation changes due to the 
travel associated with the additional jobs and households in the proposed 
joint public/private development above the station. 


e The economic impacts of expenditure on construction. 


e The economic impacts of permanent household population gains and 
employment gains from the proposed joint public/private development 
above the station, and permanent employment gains from the increase in 
operations and maintenance personnel from the expansion of the South 
Station terminal. 


The results of these analyses are provided in Appendices B, C, and D. 


NH/BK/nh 
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Appendix A: 
Glossary of TREDIS® Inputs and 
Outputs 


GLOSSARY OF TREDIS® INPUTS AND OUTPUTS 


The following definitions are from the “TREDIS® Data Sources and Default Values” 
guide made available to registered TREDIS® users by the Economic Development 
Research Group Inc. 


Buffer Time Cost ($/hr.): The business opportunity cost, or user valuation, of lost 
scheduling time due to unreliable travel conditions (i.e., effect of “schedule padding’). 


Crew Time Cost ($/hr. per crew member): The business cost of labor for professional 
drivers and paid crew (including cost of wages plus fringe benefits). 


Economic Multipliers: These are region-specific factors that translate a direct 
economic change into total economic impacts, including indirect (inter-industry supply- 
chain) effects, and induced (wage spending) effects. In IMPLAN, multiplier impacts are 
applied with source and target industry detail, meaning that it is possible to determine 
the effect of direct spending in one sector (say, construction) on another (say, retail). 


Employment: This is the total head count of workers in an industry, including self- 
employed, railroad workers, and agriculture workers. Because employment is measured 
as employee head count, it is important to note that a single individual with two part-time 
jobs is counted twice, regardless of which industries those jobs are in. Therefore, the 
job count is typically higher than “full-time-equivalent” employment. 


Environmental Cost: Mileage-Based ($/VMT): Cost of air pollution and greenhouse 
gases per vehicle-mile of travel. 


Freight Logistics Time Cost ($/hr. per ton): Business opportunity cost of freight 
delay, including shipper inventory, dock handling & consignee schedule disruption. 


Income: This is total compensation (including benefits) to all employees of an industry, 
including business owners (proprietors). 


Output: These are final sales, or total revenues, by industry. Depending on the 
industry, sales can be to any combination of other businesses, households, or the 
federal/state/local government. 


Passenger Time Cost ($/hr. per occupant): The business opportunity cost, or user 
valuation, of the average passenger's time. This is in addition to the passenger vehicle 
operating cost per hour. The same values apply for in-vehicle and out-of-vehicle time 
(except for transit OVTT = out-of-vehicle travel time). 


Value Added: This metric describes the value of goods sold by an industry over and 
above the value of goods purchased by it. It is generally used as a broad measure of 
value creation by an industry, including wage income, employee benefits, profits, and 
tax payments. Summed across all industries, total regional value added is precisely 
“Gross Regional Product.” 


Vehicle Mileage-Based Operating Cost: Free Flow ($/mile): The average per-mile 
cost of vehicles’ fuel, tires, maintenance, and depreciation for travel in free-flow 
conditions. 


Vehicle Mileage-based Operating Cost: Congested ($/mile): The per-mile costs of 
roadway vehicles operating under congested roadway conditions. 


Vehicle Time-Based Operating Cost: ($/hr.): the average per-hour cost of vehicles’ 
fuel, tires, maintenance, and depreciation for travel. 
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1. Introduction 


The objective of the study was to evaluate the No Build Alternative as a baseline condition, to assess the 
effect of Alternative 3 — Joint/Private Development Maximum Build on local wind conditions in 
pedestrian areas around the study site and study the effect of wind control measures for minimizing 
adverse effects. The sensor locations used to model the No Build Alternative are shown in Figure 6. The 
sensor locations modeled in Alternative 3 are shown on Figure 7. 


The study involved wind simulations on a 1:400 scale model of the proposed building and surroundings. 
The tests were conducted a boundary-layer wind tunnel, for the purpose of quantifying local wind speed 
conditions and comparing to appropriate criteria for wind comfort and safety in pedestrian areas. The 
criteria recommended by the Boston Redevelopment Authority (BRA) were used in this study (refer to 
Section 3). The present report describes the methods and presents the results of the wind tunnel 
simulations. 


2. Overview 


Major buildings, especially those that protrude above their surroundings, often cause increased local wind 
speeds at the pedestrian level. Typically, wind speeds increase with elevation above the ground surface, 
and taller buildings intercept these faster winds and deflect them down to the pedestrian level. The 
funneling of wind through gaps between buildings and the acceleration of wind around comers of 
buildings may also cause increases in wind speed. Conversely, if a building is surrounded by others of 
equivalent height, it may be protected from the prevailing upper level winds, resulting in no significant 
changes to the local pedestrian level wind environment. The most effective way to assess potential 
pedestrian level wind impacts around a proposed new building is to conduct scale model tests in a wind 
tunnel. 


The consideration of wind in planning outdoor activity areas is important since high winds in an area tend 
to deter pedestrian use. For example, winds should be light or relatively light in areas where people 
would be sitting, such as outdoor cafes or playgrounds. For bus stops and other locations where people 
would be standing, somewhat higher winds can be tolerated. For frequently used sidewalks, where people 
are primarily walking, stronger winds are acceptable. For infrequently used areas, the wind comfort 
criteria can be relaxed even further. The actual effects of wind can range from pedestrian inconvenience, 
due to the blowing of dust and other loose material in a moderate breeze, to severe difficulty with walking 
due to the wind forces on the pedestrian. 


3. Methodology 


Information concerning the site and surroundings was derived from: site photographs; information on 
surrounding buildings and terrain; site plans and 3D models of the proposed development provided by the 
design team. While three massing options were considered for the proposed project, Alternative 3 has 
been selected for this analysis as it represents the largest proposed development being considered for the 
site. The massing configuration for Alternative 3 was studied with and without the proposed wind control 
features (screens and trees). The following site configurations were modeled and tested for this massing 
scheme: 


e No Build Alternative which includes all existing surrounding buildings and the South Station Air 
Rights (SSAR) project; and 

e Alternative 3 massing of the proposed South Station Expansion Project, Joint Development buildings 
(JD1 through JD6), SSAR project and all existing surroundings. 
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e Alternative 3 with Mitigation which includes the Alternative 3 model with wind control features, 
namely: 
o Six coniferous trees to the south of JD1; and 
o Wind screen at grade at the west end of the JD1. 


As shown in Figures 28, 29 and 30, the wind tunnel model included the proposed development and all 
relevant surrounding buildings and topography within a 1,600 ft radius of the study site. The mean speed 
profile and turbulence of the natural wind approaching the modeled area were also simulated. The scale 
model was equipped with 80 specially designed wind speed sensors that were connected to the wind 
tunnel's data acquisition system to record the mean and fluctuating components of wind speed at a full 
scale height of five feet above grade in pedestrian areas throughout the study site. Wind speeds were 
measured for 36 wind directions, in 10 degree increments, starting from true north. The measurements at 
each sensor location were recorded in the form of ratios of local mean and gust speeds to the reference 
wind speed in the free stream above the model. The results were then combined with long term 
meteorological data, recorded during the years 1983 to 2013 at Boston's Logan International Airport, in 
order to predict full scale wind conditions. The analysis was performed separately for each of the four 
seasons and for the entire year. 


Figures 31, 32 and 33 present "wind roses", summarizing the seasonal and annual wind climates in the 
Boston area, based on the data from Logan Airport. The left side wind rose in Figure 31, for example, 
summarizes the spring (March, April, and May) wind data. In general, the prevailing winds at this time of 
year are from the west northwest, northwest, west, south-southwest and southwest. In addition to these 
directions, strong winds are also prevalent from the northeast direction as indicated by the red and yellow 
color bands on the wind rose. 


On an annual basis (Figure 5) the most common wind directions are those between southwest and 
northwest. Winds from the east and east-southeast are also relatively common. In the case of strong 
winds, northeast and west-northwest are the dominant wind directions. 


This study involved state of the art measurement and analysis techniques to predict wind conditions at the 
study site. Nevertheless, some uncertainty remains in predicting wind comfort. For example, the 
sensation of comfort among individuals can be quite variable. Variations in age, individual health, 
clothing, and other human factors can change a particular response of an individual. The comfort limits 
used in this report represent an average for the total population. Also, unforeseen changes in the project 
area, such as the construction or removal of buildings, can affect the conditions experienced at the site. 
Finally, the prediction of wind speeds is necessarily a statistical procedure. The wind speeds reported are 
for the frequency of occurrence stated (1% of the time). Higher wind speeds would occur but on a less 
frequent basis. 


4. Pedestrian Wind Comfort Criteria 


The BRA has adopted two standards for assessing the relative wind comfort of pedestrians. First, the 
BRA wind design guidance criterion states that an effective gust velocity (hourly mean wind speed +1.5 
times the root mean square wind speed) of 31 mph should not be exceeded more than 1% of the time. 
The second set of criteria used by the BRA to determine the acceptability of specific locations is based on 
the work of Melbourne! . This set of criteria is used to determine the relative level of pedestrian wind 
comfort for activities such as sitting, standing, or walking. The criteria are expressed in terms of 


s Melbourne, W.H., 1978, "Criteria for Environmental Wind Conditions," Journal of Industrial Aerodynamics, 3 (1978) 241 - 249. 
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benchmarks for the 1-hour mean wind speed exceeded 1% of the time (i.e., the 99-percentile mean wind 
speed). They are as follows: 


BRA Mean Wind Criteria* 

Dangerous > 27 mph 
Uncomfortable for Walking > 19 and < 27 mph 
Comfortable for Walking > 15 and < 19 mph 
Comfortable for Standing > 12 and< 15 mph 
Comfortable for Sitting <12 mph 


* Applicable to the hourly mean wind speed exceeded 1% of the time. 


The wind climate found in a typical downtown location in Boston is generally comfortable for the 
pedestrian use of sidewalks and thoroughfares and meets the BRA effective gust velocity criterion of 31 
mph. However, without any mitigation measures, this wind climate is likely to be frequently 
uncomfortable for more passive activities such as sitting. 


5. Test Results 


Table 12 presents the mean and effective gust wind speeds for each season, and as represented annually. 
For each model configuration, Figures 34, 35 and 36 graphically depict the mean wind speeds and Figures 
37, 38 and 39 depict the effective gust speeds at each wind measurement location based on the annual 
winds. Typically the summer and fall winds tend to be more comfortable than the annual winds, while 
the winter and spring winds are less comfortable than the annual winds. 


A total of 80 sensors were used in the model. Note that the placement of the wind measurement locations 
was based on our experience and understanding of pedestrian usage of the site, and reviewed by members 
of the project team. 


The following summary of pedestrian wind comfort is based on the annual winds for each configuration 
tested, except where noted below in the text. 


5.1. Building Perimeter and Dorchester Avenue (Locations 1 through 
22) 


5.1.1. No Build Alternative 


A wind comfort categorization of walking is considered appropriate for sidewalks. Lower wind speeds 
conducive to standing are preferred at building entrances. As shown in Figure 36, winds at all locations 
are comfortable for walking, standing, or sitting, annually. Uncomfortable wind speeds exist at the south 
end of the development site (Location 17 in Figure 36). 


The effective gust criterion was met seasonally and annually at all locations. 

5.1.2. Alternative 3 — Joint/Private Development Maximum Build 
With the addition of the South Station Expansion project, winds at most locations are expected to remain 
comfortable for walking or better on an annual basis. Marginal increases in wind speeds are expected 


locally around building corners, with uncomfortable winds expected to the south of JD1, east of JD3 and 
JD6 buildings of the proposed project (Locations 12, 17, 18 and 20 in Figure 37). 
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Localized accelerations are also expected to yield wind speeds that could potentially exceed the effective 
gust criterion on windy days at two locations to the south of JD1 (Locations 17 and 18 in Figure 40). The 
elevated wind speeds, mainly due to winds approaching from the westerly directions, can be reduced with 
the aid of wind screens and vegetation that retain foliage throughout the year. The effect of these wind 
control elements have been assessed in the Alternative 3 with Mitigation configuration, as presented in 
Section 5.1.3. 


5.1.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 


The following wind control elements were included in this configuration in order to mitigate the high 
wind activity on the south side of JD1 by the addition of the proposed Alternative 3 massing: 


e Six mature coniferous trees to the south of JD1 at grade level; and 
e 10” tall, 70% solid screen along the west edge of the site to the south of the JD1 at grade level. 


The locations of these elements and the results pertaining to this configuration are shown in Figures 38 
and 41. The addition of the trees would reduce the intensity of wind flows along the south side of JD1 and 
thereby mitigate the effective gust exceedance that previously predicted (Locations 17 and 18 in Figure 
41). Coniferous trees were chosen as they retain foliage during the winter months. It is also recommended 
that tall evergreen shrubs be interspersed among the trees if the tree foliage is maintained above 6 to 10 
feet above ground, in order to provide protection at pedestrian level. 


Figure 1—Examples of coniferous trees — Arborvitae and Spruce 


5.2. South Street, Atlantic Avenue and the East Bank of Fort Point 
Channel (Locations 23 through 40 and 74 through 80) 


5.2.1. No Build Alternative 
Wind conditions along South Street, Atlantic Avenue and the east bank of Fort Point Channel are 
generally comfortable for walking, standing or sitting on an annual basis, which is appropriate for 
pedestrian usage. Uncomfortable winds exist at the intersection of Atlantic Avenue and Essex Street and 


along the east bank of Fort Point Channel (Locations 38 and 77 in Figure 36). 


Winds at Location 38 also exceed the annual effective gust criterion (Figure 39). 
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5.2.2. Alternative 3 — Joint/Private Development Maximum Build 


The addition of the proposed projects is expected to result in similar or improved wind microclimate 
along these streets. Wind speed categorizations are very similar to those in the No Build configuration, 
with no change to the effective gust exceedance at Location 38 (Figures 35 and 38). 


5.2.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 


The mitigation measures incorporated in the Alternative 3 configuration did not affect the findings 
presented in 5.2.2, as their zone of influence was limited to the immediate vicinity of the proposed JD1 
and JD4 buildings. 


5.3. Albany Street and Summer Street (Locations 41 through 73) 
5.3.1. No Build Alternative 


Winds along Albany Street and Summer Street, west of the Fort Point Channel, are generally high and fall 
under the categorization of walking and uncomfortable. Closer to the Fort Point Channel and along the 
Summer Street Bridge, wind speeds are lower and comfortable for standing or walking in general. 


Wind speeds at one location on Summer Street, in front of the Federal Reserve Bank currently exceed the 
effective gust criterion (Location 55 in Figure 39). 


5.3.2. Alternative 3 — Joint/Private Development Maximum Build 


The addition of the proposed project is not predicted to significantly affect wind speeds along Albany 
Street and Summer Street. While there a marginal increase in wind speeds to the north of the development 
on Summer Street, the overall wind microclimate is expected to remain similar to that in the No Build 
condition. The addition of the new massing improves wind conditions on the Summer Street Bridge by 
providing blockage to the westerly winds. 


The effective gust exceedance on Summer Street that exists in the No Build configuration is predicted to 
remain in this scenario as well (Location 55 in Figure 40). 


5.3.3. Alternative 3 — Joint/Private Development Maximum Build with Mitigation 
The mitigation measures incorporated in the Alternative 3 configuration did not affect the findings 


presented in 5.3.2, as their zone of influence was limited to the immediate vicinity of the proposed JD1 
and JD4 buildings. 
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Table 12—Pedestrian Wind Comfort and Safety Categories - Multiple Seasons 
Notes: 1) Wind speeds are for a 1% probability of exceedance; and, 
2) % Change is based on comparison with Configuration A and only those that are greater than 10% are listed. 


Configurations Mean Wind Speed Criteria Effective Gust Criteria 
A- No Build Alternative Comfortable for Sitting: $12 mph Acceptable: <31 mph 
B - Alternative 3 Comfortable for Standing: >12 and < 15 mph Unacceptable: >31 mph 
C-— Alternative 3 with Mitigation Comfortable for Walking: >15 and < 19 mph 
Uncomfortable for Walking: >19 and <27 mph 
Dangerous Conditions: > 27 mph 
BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
1 A Spring 7 Sitting 10 Acceptable 
Summer 6 Sitting 8 Acceptable 
Fall 6 Sitting 9 Acceptable 
Winter 7 Sitting 10 Acceptable 
Annual 7 Sitting 9 Acceptable 
B Spring 8 14% Sitting 11 Acceptable 
Summer 7 17% Sitting 9 12% Acceptable 
Fall 7 17% Sitting 10 11% Acceptable 
Winter 9 29% Sitting 11 Acceptable 
Annual 8 14% Sitting 10 11% Acceptable 
Cc Spring 10 43% Sitting 13 30% Acceptable 
Summer 8 33% Sitting 10 25% Acceptable 
Fall 9 50% Sitting 11 22% Acceptable 
Winter 10 43% Sitting 13 30% Acceptable 
Annual 10 43% Sitting 12 33% Acceptable 
2 A Spring 7 Sitting 11 Acceptable 
Summer 6 Sitting 10 Acceptable 
Fall 7 Sitting 11 Acceptable 
Winter 7 Sitting 11 Acceptable 
Annual 6 Sitting 11 Acceptable 
B Spring 10 43% Sitting 13 18% Acceptable 
Summer 8 33% Sitting 10 Acceptable 
Fall 8 14% Sitting 12 Acceptable 
Winter 10 43% Sitting 13 18% Acceptable 
Annual 9 50% Sitting 12 Acceptable 
Cc Spring 10 43% Sitting 14 27% Acceptable 
Summer 8 33% Sitting 11 Acceptable 
Fall 8 14% Sitting 12 Acceptable 
Winter 10 43% Sitting 14 27% Acceptable 
Annual 9 50% Sitting 13 18% Acceptable 
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BRA Criteria 
Loc. Config. 
3 A 
B 
C 
4 A 
B 
Cc 
5 A 
B 
C 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 
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Speed (mph) 


Mean Wind Speed 


%Change 


64% 
56% 
50% 
50% 
45% 


82% 
78% 
80% 
75% 
73% 


-16% 


-12% 


-16% 


-12% 


-12% 


-27% 
-25% 
-23% 
-27% 
-29% 


-27% 
-25% 
-23% 
-27% 
-29% 


RATING 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Standing 
Standing 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Standing 
Walking 
Walking 


Walking 
Standing 
Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 
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Effective Gust Wind Speed 


Speed (mph) 


%Change 


29% 
21% 
25% 
28% 
24% 


47% 
43% 
38% 
44% 
41% 


-12% 


-12% 


-18% 
-18% 
-15% 
-18% 
-19% 


-18% 
-12% 
-15% 
-18% 
-19% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
6 A Spring 18 Walking 25 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 18 Walking 25 Acceptable 
Annual 17 Walking 23 Acceptable 
B Spring 20 11% Uncomfortable 29 16% Acceptable 
Summer 15 Standing 21 11% Acceptable 
Fall 18 12% Walking 26 13% Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 13% Acceptable 
C Spring 21 17% Uncomfortable 29 16% Acceptable 
Summer 15 Standing 21 11% Acceptable 
Fall 19 19% Walking 26 13% Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 19 12% Walking 26 13% Acceptable 
7 A Spring 16 Walking 23 Acceptable 
Summer 13 Standing 17 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 18 12% Walking 26 13% Acceptable 
Summer 13 Standing 19 12% Acceptable 
Fall 16 Walking 24 14% Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 24 14% Acceptable 
Cc Spring 18 12% Walking 26 13% Acceptable 
Summer 13 Standing 19 12% Acceptable 
Fall 16 Walking 24 14% Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 24 14% Acceptable 
8 A Spring 17 Walking 23 Acceptable 
Summer 14 Standing 18 Acceptable 
Fall 16 Walking 21 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 13 -24% Standing 21 Acceptable 
Summer 11 -21% Sitting 16 -11% Acceptable 
Fall 13 -19% Standing 20 Acceptable 
Winter 13 -24% Standing 21 Acceptable 
Annual 13 -19% Standing 20 Acceptable 
Cc Spring 13 -24% Standing 21 Acceptable 
Summer 11 -21% Sitting 17 Acceptable 
Fall 13 -19% Standing 19 Acceptable 
Winter 13 -24% Standing 20 -13% Acceptable 
Annual 13 -19% Standing 19 -14% Acceptable 
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BRA Criteria 


Loc. Config. Season 


9 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 


10 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 


11 A Spring 
Summer 
Fall 
Winter 
Annual 


B Spring 
Summer 
Fall 
Winter 
Annual 


Cc Spring 
Summer 
Fall 
Winter 
Annual 
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Speed (mph) 


18 
15 
16 
18 
17 


16 
12 
15 
15 
15 


16 
12 
14 
15 
14 


15 
12 
14 
15 
14 


18 
13 
16 
16 
16 


17 
12 
15 
16 
15 


16 
13 
15 
16 
15 


14 
11 
14 
14 
13 


14 
11 
13 
14 
13 


Mean Wind Speed 


%Change 


-11% 
-20% 


-17% 
-12% 


-11% 
-20% 
-12% 
-17% 
-18% 


20% 


14% 


14% 


13% 


-12% 
-15% 


-12% 
-13% 


-12% 
-15% 
-13% 
-12% 
-13% 
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RATING 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Sitting 
Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Sitting 

Standing 
Walking 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 
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Effective Gust Wind Speed 


Speed (mph) 


24 
19 
22 
24 
22 


24 
18 
22 
23 
22 


23 
17 
21 
22 
21 


22 
17 
20 
21 
20 


24 
17 
22 
23 
22 


24 
17 
22 
23 
22 


22 
18 
20 
22 
20 


22 
17 
20 
21 
20 


21 
17 
20 
21 
20 


%Change 


-11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
12 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 22 Acceptable 
C Spring 16 Walking 24 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 22 Acceptable 
13 A Spring 15 Standing 21 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
B Spring 15 Standing 22 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 14 Standing 22 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 22 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 14 Standing 21 Acceptable 
Winter 14 Standing 22 Acceptable 
Annual 14 Standing 21 Acceptable 
14 A Spring 10 Sitting 16 Acceptable 
Summer 8 Sitting 12 Acceptable 
Fall 9 Sitting 14 Acceptable 
Winter 10 Sitting 16 Acceptable 
Annual 9 Sitting 15 Acceptable 
B Spring 18 80% Walking 26 62% Acceptable 
Summer 15 88% Standing 21 75% Acceptable 
Fall 15 67% Standing 22 57% Acceptable 
Winter 18 80% Walking 26 62% Acceptable 
Annual 17 89% Walking 24 60% Acceptable 
Cc Spring 20 100% Uncomfortable 25 56% Acceptable 
Summer 16 100% Walking 21 75% Acceptable 
Fall 17 89% Walking 23 64% Acceptable 
Winter 20 100% Uncomfortable 26 62% Acceptable 
Annual 18 100% Walking 24 60% Acceptable 
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BRA Criteria 
Loc. Config. 
15 A 
B 
Cc 
16 A 
B 
Cc 
17 A 
B 
Cc 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


South Station Expansion 
Massachusetts Department of Transportation 


Speed (mph) 


Mean Wind Speed 


%Change 


55% 
56% 
60% 
45% 
60% 


100% 
111% 
90% 
82% 
100% 


33% 
20% 
27% 
60% 
36% 


25% 
20% 
27% 
50% 
27% 


25% 
24% 
15% 
18% 
20% 


RATING 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Walking 
Sitting 

Standing 
Walking 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 
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Effective Gust Wind Speed 


Speed (mph) 


16 
13 
15 
16 
15 


23 
19 
22 
23 
22 


29 
25 
26 
27 
27 


19 
16 
17 
17 
17 


23 
19 
22 
23 
22 


23 
19 
21 
23 
22 


27 
22 
26 
29 
26 


34 
28 
32 
36 
33 


30 
24 
26 
30 
28 


%Change 


44% 
46% 
47% 
44% 
47% 


81% 
92% 
73% 
69% 
80% 


21% 
19% 
29% 
35% 
29% 


21% 
19% 
24% 
35% 
29% 


26% 
27% 
23% 
24% 
27% 


11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
18 A Spring 20 Uncomfortable 25 Acceptable 
Summer 16 Walking 21 Acceptable 
Fall 19 Walking 25 Acceptable 
Winter 21 Uncomfortable 27 Acceptable 
Annual 19 Walking 25 Acceptable 
B Spring 27 35% Uncomfortable 34 36% Unacceptable 
Summer 23 44% Uncomfortable 29 38% Acceptable 
Fall 26 37% Uncomfortable 33 32% Unacceptable 
Winter 29 38% Dangerous 36 33% Unacceptable 
Annual 26 37% Uncomfortable 34 36% Unacceptable 
C Spring 19 Walking 26 Acceptable 
Summer 17 Walking 22 Acceptable 
Fall 19 Walking 25 Acceptable 
Winter 20 Uncomfortable 28 Acceptable 
Annual 19 Walking 25 Acceptable 
19 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 18 12% Walking 26 18% Acceptable 
Summer 15 15% Standing 21 17% Acceptable 
Fall 18 20% Walking 26 24% Acceptable 
Winter 19 12% Walking 28 17% Acceptable 
Annual 18 12% Walking 26 18% Acceptable 
Cc Spring 18 12% Walking 26 18% Acceptable 
Summer 15 15% Standing 21 17% Acceptable 
Fall 17 13% Walking 25 19% Acceptable 
Winter 19 12% Walking 28 17% Acceptable 
Annual 18 12% Walking 26 18% Acceptable 
20 A Spring 13 Standing 19 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 18 Acceptable 
Winter 14 Standing 20 Acceptable 
Annual 13 Standing 19 Acceptable 
B Spring 21 62% Uncomfortable 29 53% Acceptable 
Summer 18 64% Walking 24 50% Acceptable 
Fall 20 54% Uncomfortable 28 56% Acceptable 
Winter 21 50% Uncomfortable 30 50% Acceptable 
Annual 20 54% Uncomfortable 28 47% Acceptable 
Cc Spring 21 62% Uncomfortable 30 58% Acceptable 
Summer 18 64% Walking 26 62% Acceptable 
Fall 20 54% Uncomfortable 29 61% Acceptable 
Winter 21 50% Uncomfortable 30 50% Acceptable 
Annual 20 54% Uncomfortable 29 53% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
21 A Spring 16 Walking 22 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 13 Standing 20 18% Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 25 14% Acceptable 
Annual 15 Standing 23 Acceptable 
C Spring 13 -19% Standing 21 Acceptable 
Summer 11 Sitting 17 Acceptable 
Fall 13 -13% Standing 20 Acceptable 
Winter 14 -12% Standing 22 Acceptable 
Annual 13 -13% Standing 20 Acceptable 
22 A Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 13 -19% Standing 21 Acceptable 
Summer 11 -15% Sitting 17 Acceptable 
Fall 13 -13% Standing 19 -14% Acceptable 
Winter 12 -29% Sitting 19 -21% Acceptable 
Annual 12 -25% Sitting 19 -14% Acceptable 
Cc Spring 13 -19% Standing 19 -17% Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 12 -20% Sitting 18 -18% Acceptable 
Winter 12 -29% Sitting 18 -25% Acceptable 
Annual 12 -25% Sitting 18 -18% Acceptable 
23 A Spring 17 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 16 Walking 24 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 16 Walking 24 Acceptable 
B Spring 16 Walking 24 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
C Spring 16 Walking 23 -12% Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 15 Standing 23 Acceptable 
Winter 16 -11% Walking 24 Acceptable 
Annual 16 Walking 23 Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
24 A Spring 19 Walking 27 Acceptable 
Summer 17 Walking 24 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
B Spring 18 Walking 26 Acceptable 
Summer 16 Walking 22 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 25 Acceptable 
Summer 15 -12% Standing 22 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 25 -11% Acceptable 
Annual 17 Walking 24 Acceptable 
25 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 17 Walking 24 Acceptable 
Annual 15 Standing 22 Acceptable 
B Spring 13 -19% Standing 19 -14% Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 14 -18% Standing 21 -12% Acceptable 
Annual 13 -13% Standing 19 -14% Acceptable 
Cc Spring 13 -19% Standing 20 Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 14 -18% Standing 21 -12% Acceptable 
Annual 13 -13% Standing 19 -14% Acceptable 
26 A Spring 10 Sitting 17 Acceptable 
Summer 8 Sitting 14 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 18 Acceptable 
Annual 10 Sitting 16 Acceptable 
B Spring 9 Sitting 16 Acceptable 
Summer 8 Sitting 13 Acceptable 
Fall 9 Sitting 15 Acceptable 
Winter 10 Sitting 16 -11% Acceptable 
Annual 9 Sitting 15 Acceptable 
C Spring 9 Sitting 16 Acceptable 
Summer 8 Sitting 13 Acceptable 
Fall 9 Sitting 15 Acceptable 
Winter 10 Sitting 16 -11% Acceptable 
Annual 9 Sitting 15 Acceptable 
October, 2014 South Station Expansion 


Page 22 Massachusetts Department of Transportation 


Coastal Resources Technical Report 


BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
27 A Spring 14 Standing 22 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 14 Standing 21 Acceptable 
Winter 15 Standing 23 Acceptable 
Annual 14 Standing 21 Acceptable 
B Spring 13 Standing 20 Acceptable 
Summer 11 Sitting 17 Acceptable 
Fall 12 -14% Sitting 20 Acceptable 
Winter 13 -13% Standing 21 Acceptable 
Annual 12 -14% Sitting 20 Acceptable 
C Spring 9 -36% Sitting 14 -36% Acceptable 
Summer 7 -42% Sitting 12 -33% Acceptable 
Fall 8 -43% Sitting 14 -33% Acceptable 
Winter 9 -40% Sitting 15 -35% Acceptable 
Annual 8 -43% Sitting 14 -33% Acceptable 
28 A Spring 12 Sitting 18 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 11 Sitting 18 Acceptable 
B Spring 11 Sitting 17 Acceptable 
Summer 9 Sitting 15 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 17 -11% Acceptable 
Annual 10 Sitting 16 -11% Acceptable 
C Spring 11 Sitting 17 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 11 Sitting 17 -11% Acceptable 
Annual 10 Sitting 17 Acceptable 
29 A Spring 12 Sitting 18 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 Standing 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
B Spring 10 -17% Sitting 16 -11% Acceptable 
Summer 8 -20% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 15 -17% Acceptable 
Winter 10 -23% Sitting 16 -16% Acceptable 
Annual 9 -25% Sitting 15 -17% Acceptable 
Cc Spring 10 -17% Sitting 16 -11% Acceptable 
Summer 8 -20% Sitting 13 -13% Acceptable 
Fall 10 -17% Sitting 16 -11% Acceptable 
Winter 10 -23% Sitting 17 -11% Acceptable 
Annual 10 -17% Sitting 16 -11% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
30 A Spring 16 Walking 22 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 15 Standing 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 13 -19% Standing 20 Acceptable 
Summer 11 -21% Sitting 17 -11% Acceptable 
Fall 12 -20% Sitting 18 -14% Acceptable 
Winter 12 -20% Sitting 19 -14% Acceptable 
Annual 12 -20% Sitting 18 -14% Acceptable 
C Spring 13 -19% Standing 20 Acceptable 
Summer 12 -14% Sitting 17 -11% Acceptable 
Fall 12 -20% Sitting 19 Acceptable 
Winter 12 -20% Sitting 19 -14% Acceptable 
Annual 12 -20% Sitting 19 Acceptable 
31 A Spring 13 Standing 18 Acceptable 
Summer 11 Sitting 15 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 12 Sitting 17 Acceptable 
B Spring 9 -31% Sitting 15 -17% Acceptable 
Summer 8 -27% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 14 -18% Acceptable 
Winter 9 -31% Sitting 16 -11% Acceptable 
Annual 9 -25% Sitting 15 -12% Acceptable 
Cc Spring 9 -31% Sitting 15 -17% Acceptable 
Summer 8 -27% Sitting 13 -13% Acceptable 
Fall 9 -25% Sitting 14 -18% Acceptable 
Winter 10 -23% Sitting 16 -11% Acceptable 
Annual 9 -25% Sitting 15 -12% Acceptable 
32 A Spring 16 Walking 22 Acceptable 
Summer 14 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 11 -31% Sitting 18 -18% Acceptable 
Summer 9 -36% Sitting 15 -17% Acceptable 
Fall 11 -27% Sitting 17 -19% Acceptable 
Winter 12 -25% Sitting 19 -14% Acceptable 
Annual 11 -27% Sitting 17 -19% Acceptable 
Cc Spring 9 -44% Sitting 14 -36% Acceptable 
Summer a -50% Sitting 11 -39% Acceptable 
Fall 8 -47% Sitting 13 -38% Acceptable 
Winter 9 -44% Sitting 14 -36% Acceptable 
Annual 8 -47% Sitting 13 -38% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
33 A Spring 8 Sitting 14 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 9 Sitting 15 Acceptable 
Annual 8 Sitting 13 Acceptable 
B Spring 8 Sitting 13 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 9 Sitting 14 Acceptable 
Annual 8 Sitting 13 Acceptable 
C Spring 8 Sitting 13 Acceptable 
Summer 7 Sitting 12 Acceptable 
Fall 8 Sitting 13 Acceptable 
Winter 8 -11% Sitting 14 Acceptable 
Annual 8 Sitting 13 Acceptable 
34 A Spring 12 Sitting 18 Acceptable 
Summer 9 Sitting 14 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 11 Sitting 17 Acceptable 
Annual 11 Sitting 17 Acceptable 
B Spring 11 Sitting 17 Acceptable 
Summer 8 -11% Sitting 13 Acceptable 
Fall 10 Sitting 15 -12% Acceptable 
Winter 10 Sitting 16 Acceptable 
Annual 10 Sitting 15 -12% Acceptable 
C Spring 13 Standing 17 Acceptable 
Summer 11 22% Sitting 14 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 14 27% Standing 18 Acceptable 
Annual 13 18% Standing 17 Acceptable 
35 A Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 14 Acceptable 
Fall 13 Standing 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 13 Standing 17 Acceptable 
B Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 14 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 13 Standing 18 Acceptable 
Annual 12 Sitting 17 Acceptable 
C Spring 14 Standing 19 Acceptable 
Summer 10 Sitting 13 Acceptable 
Fall 12 Sitting 17 Acceptable 
Winter 12 Sitting 17 Acceptable 
Annual 12 Sitting 17 Acceptable 
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BRA Criteria 
Loc. Config. 
36 A 
B 
C 
37 A 
B 
Cc 
38 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


16 
11 
14 
14 
14 


16 
11 
14 
14 
14 


19 
13 
16 
16 
16 


17 
13 
16 
17 
16 


17 
13 
16 
17 
16 


18 
14 
16 
18 
17 


27 
23 
25 
27 
26 


27 
23 
26 
27 
26 


27 
23 
25 
28 
26 


Mean Wind Speed 


%Change 


19% 
18% 
14% 
14% 
14% 


RATING 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Effective Gust Wind Speed 


Speed (mph) 


%Change 


11% 


11% 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


South Station Expansion 


Massachusetts Department of Transportation 


Coastal Resources Technical Report 


BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
39 A Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
B Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
C Spring 12 Sitting 20 Acceptable 
Summer 11 Sitting 18 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 12 Sitting 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
40 A Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 25 Acceptable 
B Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 Acceptable 
C Spring 19 Walking 27 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 19 Walking 27 Acceptable 
Annual 18 Walking 26 Acceptable 
41 A Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
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BRA Criteria 
Loc. Config. 
42 A 
B 
C 
43 A 
B 
Cc 
44 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


22 
19 
21 
21 
21 


22 
19 
20 
21 
21 


22 
19 
20 
21 
21 


18 
14 
16 
17 
17 


18 
14 
17 
18 
17 


18 
14 
17 
18 
17 


22 
19 
21 
22 
21 


22 
19 
21 
23 
21 


22 
19 
21 
23 
21 


Mean Wind Speed 


%Change 


RATING 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change RATING 

29 Acceptable 
24 Acceptable 
27 Acceptable 
28 Acceptable 
27 Acceptable 
29 Acceptable 
24 Acceptable 
27 Acceptable 
29 Acceptable 
27 Acceptable 
29 Acceptable 
24 Acceptable 
27 Acceptable 
29 Acceptable 
27 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
26 Acceptable 
25 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
27 Acceptable 
25 Acceptable 
26 Acceptable 
21 Acceptable 
24 Acceptable 
27 Acceptable 
25 Acceptable 
28 Acceptable 
25 Acceptable 
28 Acceptable 
29 Acceptable 
28 Acceptable 
29 Acceptable 
25 Acceptable 
28 Acceptable 
30 Acceptable 
28 Acceptable 
29 Acceptable 
25 Acceptable 
28 Acceptable 
30 Acceptable 
28 Acceptable 


South Station Expansion 
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Coastal Resources Technical Report 


BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
45 A Spring 22 Uncomfortable 29 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 28 Acceptable 
Winter 22 Uncomfortable 30 Acceptable 
Annual 21 Uncomfortable 28 Acceptable 
B Spring 22 Uncomfortable 30 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 29 Acceptable 
Winter 23 Uncomfortable 31 Acceptable 
Annual 21 Uncomfortable 29 Acceptable 
C Spring 22 Uncomfortable 30 Acceptable 
Summer 19 Walking 25 Acceptable 
Fall 21 Uncomfortable 29 Acceptable 
Winter 23 Uncomfortable 31 Acceptable 
Annual 21 Uncomfortable 29 Acceptable 
46 A Spring 18 Walking 27 Acceptable 
Summer 15 Standing 23 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 17 Walking 26 Acceptable 
B Spring 19 Walking 28 Acceptable 
Summer 16 Walking 24 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
C Spring 18 Walking 27 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
47 A Spring 17 Walking 25 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 16 Walking 24 Acceptable 
Winter 17 Walking 26 Acceptable 
Annual 16 Walking 24 Acceptable 
B Spring 17 Walking 25 Acceptable 
Summer 15 Standing 21 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 24 Acceptable 
C Spring 17 Walking 25 Acceptable 
Summer 15 Standing 22 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
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BRA Criteria 
Loc. Config. 
48 A 
B 
C 
49 A 
B 
Cc 
50 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


15 
13 
15 
16 
15 


15 
13 
15 
16 
15 


16 
13 
15 
16 
15 


20 
17 
19 
19 
19 


20 
18 
19 
19 
19 


19 
16 
17 
18 
18 


25 
20 
23 
25 
24 


25 
21 
24 
25 
24 


25 
20 
23 
25 
24 


Mean Wind Speed 


%Change 


-11% 


RATING 


Standing 
Standing 
Standing 
Walking 
Standing 


Standing 
Standing 
Standing 
Walking 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Uncomfortable 
Walking 
Walking 
Walking 
Walking 


Uncomfortable 
Walking 
Walking 
Walking 
Walking 


Walking 
Walking 
Walking 
Walking 
Walking 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 
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BRA Criteria 
Loc. Config. 
51 A 
B 
Cc 
52 A 
B 
Cc 
53 A 
B 
Cc 


Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


South Station Expansion 
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Speed (mph) 


23 
19 
22 
23 
22 


23 
20 
22 
24 
22 


21 
18 
21 
22 
21 


22 
17 
19 
21 
20 


23 
18 
19 
21 
20 


23 
17 
19 
21 
20 


22 
19 
20 
22 
21 


22 
19 
20 
22 
21 


22 
18 
20 
22 
21 


Mean Wind Speed 


%Change 


RATING 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 
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Effective Gust Wind Speed 


Speed(mph) %Change 
32 
27 
30 
33 
31 


32 
27 
31 
33 
31 


31 
26 
29 
32 
30 


30 
23 
27 
30 
28 


30 
24 
27 
31 
28 


30 
23 
27 
30 
28 


32 
26 
30 
33 
31 


32 
26 
29 
33 
31 


32 
26 
30 
34 
31 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 
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BRA Criteria 
Loc. Config. 
54 A 
B 
C 
55 A 
B 
Cc 
56 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


26 
21 
23 
27 
24 


27 
21 
23 
27 
25 


26 
21 
23 
27 
24 


26 
21 
25 
28 
25 


27 
22 
25 
28 
26 


27 
22 
25 
29 
26 


19 
14 
17 
19 
17 


19 
14 
17 
18 
17 


18 
17 
18 
20 
18 


Mean Wind Speed 


%Change 


21% 


RATING 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Dangerous 

Uncomfortable 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Effective Gust Wind Speed 


Speed (mph) 


%Change 


13% 
28% 
19% 
17% 
14% 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Unacceptable 
Acceptable 

Unacceptable 
Unacceptable 
Unacceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
57 A Spring 14 Standing 21 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 20 Acceptable 
B Spring 13 Standing 20 Acceptable 
Summer 10 Sitting 16 Acceptable 
Fall 12 Sitting 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 19 Acceptable 
C Spring 14 Standing 21 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 13 Standing 19 Acceptable 
Winter 14 Standing 21 Acceptable 
Annual 13 Standing 20 Acceptable 
58 A Spring 15 Standing 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 23 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 14 Standing 20 Acceptable 
Summer 11 -15% Sitting 16 -11% Acceptable 
Fall 13 -13% Standing 19 Acceptable 
Winter 15 Standing 22 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 23 Acceptable 
Summer 14 Standing 21 17% Acceptable 
Fall 15 Standing 23 Acceptable 
Winter 16 Walking 24 Acceptable 
Annual 15 Standing 23 Acceptable 
59 A Spring 19 Walking 28 Acceptable 
Summer 15 Standing 22 Acceptable 
Fall 18 Walking 27 Acceptable 
Winter 21 Uncomfortable 30 Acceptable 
Annual 19 Walking 28 Acceptable 
B Spring 20 Uncomfortable 29 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 19 Walking 27 Acceptable 
Winter 22 Uncomfortable 31 Acceptable 
Annual 20 Uncomfortable 28 Acceptable 
C Spring 20 Uncomfortable 29 Acceptable 
Summer 16 Walking 23 Acceptable 
Fall 19 Walking 28 Acceptable 
Winter 22 Uncomfortable 31 Acceptable 
Annual 20 Uncomfortable 29 Acceptable 
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BRA Criteria 
Loc. Config. 
60 A 
B 
Cc 
61 A 
B 
Cc 
62 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


19 
16 
19 
20 
19 


20 
17 
19 
21 
20 


20 
17 
20 
22 
20 


22 
19 
21 
23 
22 


23 
19 
22 
24 
22 


23 
20 
23 
24 
23 


19 
18 
19 
20 
19 


20 
19 
20 
21 
20 


21 
19 
21 
22 
21 


Mean Wind Speed 


%Change 


11% 


11% 


11% 


RATING 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Uncomfortable 
Walking 
Walking 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 
Uncomfortable 


Walking 
Walking 
Walking 
Uncomfortable 
Walking 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Walking 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Unacceptable 
Acceptable 
Acceptable 
Unacceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
63 A Spring 11 Sitting 17 Acceptable 
Summer 10 Sitting 15 Acceptable 
Fall 11 Sitting 17 Acceptable 
Winter 11 Sitting 18 Acceptable 
Annual 11 Sitting 17 Acceptable 
B Spring 12 Sitting 18 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 11 Sitting 18 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 11 Sitting 18 Acceptable 
C Spring 12 Sitting 18 Acceptable 
Summer 11 Sitting 16 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 18% Standing 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
64 A Spring 10 Sitting 18 Acceptable 
Summer 8 Sitting 14 Acceptable 
Fall 10 Sitting 16 Acceptable 
Winter 10 Sitting 17 Acceptable 
Annual 10 Sitting 16 Acceptable 
B Spring 9 Sitting 15 -17% Acceptable 
Summer 7 -12% Sitting 11 -21% Acceptable 
Fall 8 -20% Sitting 14 -12% Acceptable 
Winter 8 -20% Sitting 15 -12% Acceptable 
Annual 8 -20% Sitting 14 -12% Acceptable 
Cc Spring 8 -20% Sitting 15 -17% Acceptable 
Summer 6 -25% Sitting 11 -21% Acceptable 
Fall 8 -20% Sitting 13 -19% Acceptable 
Winter 8 -20% Sitting 15 -12% Acceptable 
Annual 8 -20% Sitting 14 -12% Acceptable 
65 A Spring 19 Walking 28 Acceptable 
Summer 14 Standing 20 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 16 -16% Walking 24 -14% Acceptable 
Summer 11 -21% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 15 -17% Standing 23 -12% Acceptable 
Annual 14 -18% Standing 22 -12% Acceptable 
Cc Spring 16 -16% Walking 25 -11% Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 15 -17% Standing 24 Acceptable 
Annual 15 -12% Standing 23 Acceptable 
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BRA Criteria 
Loc. Config. 
66 A 
B 
C 
67 A 
B 
Cc 
68 A 
B 
C 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


22 
15 
20 
20 
20 


20 
14 
18 
18 
18 


20 
14 
18 
18 
18 


15 
13 
14 
15 
14 


17 
15 
17 
18 
17 


17 
15 
17 
18 
17 


14 
14 
15 
15 
15 


15 
14 
15 
16 
15 


15 
15 
16 
16 
16 


Mean Wind Speed 


%Change 


13% 
15% 
21% 
20% 
21% 


13% 
15% 
21% 
20% 
21% 


RATING 


Uncomfortable 
Standing 

Uncomfortable 
Uncomfortable 
Uncomfortable 


Uncomfortable 
Standing 
Walking 
Walking 
Walking 


Uncomfortable 
Standing 
Walking 
Walking 
Walking 


Standing 
Standing 
Standing 
Standing 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Standing 
Standing 
Standing 
Standing 
Standing 


Standing 
Standing 
Standing 
Walking 
Standing 


Standing 
Standing 
Walking 
Walking 
Walking 


Effective Gust Wind Speed 


Speed(mph) %Change 


RATING 


Unacceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 


Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
69 A Spring 19 Walking 27 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 17 Walking 24 Acceptable 
Winter 18 Walking 25 Acceptable 
Annual 17 Walking 24 Acceptable 
B Spring 17 -11% Walking 25 Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 15 -12% Standing 23 Acceptable 
Winter 16 -11% Walking 23 Acceptable 
Annual 15 -12% Standing 23 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 23 Acceptable 
Winter 16 -11% Walking 24 Acceptable 
Annual 16 Walking 23 Acceptable 
70 A Spring 18 Walking 24 Acceptable 
Summer 14 Standing 19 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 23 Acceptable 
Annual 16 Walking 22 Acceptable 
B Spring 16 -11% Walking 22 Acceptable 
Summer 12 -14% Sitting 17 -11% Acceptable 
Fall 14 -12% Standing 21 Acceptable 
Winter 15 -12% Standing 22 Acceptable 
Annual 14 -12% Standing 21 Acceptable 
Cc Spring 16 -11% Walking 22 Acceptable 
Summer 12 -14% Sitting 18 Acceptable 
Fall 14 -12% Standing 21 Acceptable 
Winter 15 -12% Standing 22 Acceptable 
Annual 15 Standing 21 Acceptable 
71 A Spring 19 Walking 25 Acceptable 
Summer 16 Walking 21 Acceptable 
Fall 17 Walking 23 Acceptable 
Winter 18 Walking 24 Acceptable 
Annual 17 Walking 23 Acceptable 
B Spring 16 -16% Walking 23 Acceptable 
Summer 13 -19% Standing 18 -14% Acceptable 
Fall 15 -12% Standing 21 Acceptable 
Winter 16 -11% Walking 22 Acceptable 
Annual 15 -12% Standing 21 Acceptable 
Cc Spring 16 -16% Walking 23 Acceptable 
Summer 13 -19% Standing 19 Acceptable 
Fall 15 -12% Standing 21 Acceptable 
Winter 16 -11% Walking 22 Acceptable 
Annual 15 -12% Standing 21 Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
72 A Spring 16 Walking 22 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 15 Standing 21 Acceptable 
Winter 16 Walking 22 Acceptable 
Annual 15 Standing 21 Acceptable 
B Spring 15 Standing 21 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
C Spring 15 Standing 21 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 14 Standing 20 Acceptable 
Winter 15 Standing 21 Acceptable 
Annual 14 Standing 20 Acceptable 
73 A Spring 16 Walking 23 Acceptable 
Summer 12 Sitting 18 Acceptable 
Fall 15 Standing 22 Acceptable 
Winter 16 Walking 24 Acceptable 
Annual 15 Standing 22 Acceptable 
B Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
C Spring 16 Walking 23 Acceptable 
Summer 13 Standing 18 Acceptable 
Fall 16 Walking 22 Acceptable 
Winter 17 Walking 25 Acceptable 
Annual 16 Walking 23 Acceptable 
74 A Spring 17 Walking 26 Acceptable 
Summer 16 Walking 24 Acceptable 
Fall 17 Walking 26 Acceptable 
Winter 18 Walking 28 Acceptable 
Annual 17 Walking 26 Acceptable 
B Spring 14 -18% Standing 23 -12% Acceptable 
Summer 13 -19% Standing 21 -12% Acceptable 
Fall 14 -18% Standing 22 -15% Acceptable 
Winter 15 -17% Standing 24 -14% Acceptable 
Annual 14 -18% Standing 22 -15% Acceptable 
Cc Spring 13 -24% Standing 20 -23% Acceptable 
Summer 12 -25% Sitting 19 -21% Acceptable 
Fall 13 -24% Standing 20 -23% Acceptable 
Winter 13 -28% Standing 21 -25% Acceptable 
Annual 13 -24% Standing 20 -23% Acceptable 
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BRA Criteria Mean Wind Speed Effective Gust Wind Speed 
Loc. Config. Season Speed (mph) %Change RATING Speed(mph) %Change RATING 
75 A Spring 12 Sitting 19 Acceptable 
Summer 12 Sitting 17 Acceptable 
Fall 12 Sitting 18 Acceptable 
Winter 13 Standing 20 Acceptable 
Annual 12 Sitting 19 Acceptable 
B Spring 11 Sitting 17 -11% Acceptable 
Summer 9 -25% Sitting 15 -12% Acceptable 
Fall 10 -17% Sitting 16 -11% Acceptable 
Winter 11 -15% Sitting 18 Acceptable 
Annual 10 -17% Sitting 17 -11% Acceptable 
C Spring 12 Sitting 19 Acceptable 
Summer 10 -17% Sitting 16 Acceptable 
Fall 11 Sitting 18 Acceptable 
Winter 12 Sitting 19 Acceptable 
Annual 12 Sitting 18 Acceptable 
76 A Spring 18 Walking 27 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 27 Acceptable 
Annual 17 Walking 25 Acceptable 
B Spring 18 Walking 27 Acceptable 
Summer 14 Standing 21 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
C Spring 18 Walking 26 Acceptable 
Summer 14 Standing 20 Acceptable 
Fall 17 Walking 25 Acceptable 
Winter 18 Walking 26 Acceptable 
Annual 17 Walking 25 Acceptable 
77 A Spring 21 Uncomfortable 30 Acceptable 
Summer 17 Walking 23 Acceptable 
Fall 20 Uncomfortable 28 Acceptable 
Winter 21 Uncomfortable 30 Acceptable 
Annual 20 Uncomfortable 28 Acceptable 
B Spring 19 Walking 28 Acceptable 
Summer 15 -12% Standing 22 Acceptable 
Fall 18 Walking 26 Acceptable 
Winter 19 Walking 28 Acceptable 
Annual 18 Walking 26 Acceptable 
Cc Spring 17 -19% Walking 26 -13% Acceptable 
Summer 14 -18% Standing 20 -13% Acceptable 
Fall 16 -20% Walking 24 -14% Acceptable 
Winter 17 -19% Walking 26 -13% Acceptable 
Annual 16 -20% Walking 25 -11% Acceptable 
South Station Expansion October 2014 
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BRA Criteria 
Loc. Config. 
78 A 
B 
Cc 
79 A 
B 
Cc 
80 A 
B 
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Season 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Spring 
Summer 
Fall 
Winter 
Annual 


Speed (mph) 


14 
11 
13 
14 
13 


15 
12 
14 
15 
14 


15 
12 
14 
15 
14 


16 
14 
15 
16 
15 


16 
14 
16 
17 
16 


17 
15 
16 
17 
16 


12 
10 
12 
13 
12 


12 
10 
11 
12 
11 


13 
11 
13 
13 
13 


Mean Wind Speed 


%Change 


RATING 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Standing 
Sitting 

Standing 
Standing 
Standing 


Walking 
Standing 
Standing 
Walking 
Standing 


Walking 
Standing 
Walking 
Walking 
Walking 


Walking 
Standing 
Walking 
Walking 
Walking 


Sitting 
Sitting 
Sitting 
Standing 
Sitting 


Sitting 
Sitting 
Sitting 
Sitting 
Sitting 


Standing 
Sitting 

Standing 
Standing 
Standing 


Effective Gust Wind Speed 


Speed(mph) %Change RATING 


21 Acceptable 
17 Acceptable 
20 Acceptable 
22 Acceptable 
20 Acceptable 
22 Acceptable 
18 Acceptable 
21 Acceptable 
22 Acceptable 
21 Acceptable 
22 Acceptable 
18 Acceptable 
22 Acceptable 
23 Acceptable 
22 Acceptable 
24 Acceptable 
19 Acceptable 
22 Acceptable 
24 Acceptable 
22 Acceptable 
23 Acceptable 
20 Acceptable 
22 Acceptable 
23 Acceptable 
22 Acceptable 
24 Acceptable 
20 Acceptable 
22 Acceptable 
24 Acceptable 
23 Acceptable 
18 Acceptable 
15 Acceptable 
17 Acceptable 
18 Acceptable 
17 Acceptable 
17 Acceptable 
14 Acceptable 
16 Acceptable 
18 Acceptable 
17 Acceptable 
19 Acceptable 
16 Acceptable 
18 Acceptable 
20 11% Acceptable 
18 Acceptable 
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Figure 2—Wind Tunnel Study Model - No Build 
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Figure 3—Wind Tunnel Study Model —Alternative 3 - Joint/Private Development Maximum Build 
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Figure 4—Wind Tunnel Study Model —Alternative 3 - Joint/Private Development Maximum Build 
with Mitigation 
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Figure 5—Directional Distribution (%) of Winds (Blowing From) Spring Summer Boston Logan 
International Airport (1983 - 2013) 
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Fall Winter 
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Wind Speed Probability (%) 
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16-20 168 21.8 
>20 73 13.2 


Figure 6—Directional Distribution (%) of Winds (Blowing From) Fall-Winter Boston Logan 
International Airport (1983 - 2013) 
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a Probability (%) 
Calm 20 
15 63 
6-10 308 
11-45 33.9 
16-20 185 
>20 86 


5 


Annual Winds 


Figure 7—Directional Distribution (%) of Winds (Blowing From) Annual Winds Boston Logan 
International Airport (1983 - 2013) 
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Figure 8—Pedestrian Wind Conditions - Mean Speed - No Build Alternative Annual (January to December, 0:00 to 23:00) 
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Figure 9—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build Annual (January to December, 0:00 to 23:00 


October, 2014 South Station Expansion 
Page 48 Massachusetts Department of Transportation 


Coastal Resources Technical Report 


s330L8 HOVEE 
® is sui 
® 
Ny 


Q HIGH CONIFEROUS TREES 


— 10f-70% SOLID SCREEN WALL 


Figure 10—Pedestrian Wind Conditions - Mean Speed - Alternative 3- Joint/Private Development Maximum Build with Mitigation Annual (January to December, 0:00 to 23:00) 
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Figure 11—Pedestrian Wind Conditions - Effective Gust - No Build Annual (January to December, 0:00 to 23:00) 
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Figure 12—Pedestrian Wind Conditions - Effective Gust - JD Maximum Build Annual (January to December, 0:00 to 23:00) 
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Figure 13—Pedestrian Wind Conditions - Effective Gust - JD Maximum Build with Mitigation Annual (January to December, 0:00 to 23:00) 
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Attachment E CTPS Travel Demand Model Methodology 
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METHODOLOGY AND ASSUMPTIONS OF 
CENTRAL TRANSPORTATION PLANNING STAFF 
REGIONAL TRAVEL DEMAND MODELING 


South Station Expansion Project 


Central Transportation Planning Staff 


State Transportation Building 
Ten Park Plaza, Suite 2150 
Boston, Massachusetts 02116 


May 13, 2014 


INTRODUCTION 


The regional travel forecasting model set of the Central Transportation 
Planning Staff (CTPS) is based on procedures that have evolved over many 
years at CTPS. It follows the traditional four-step travel-modeling process of trip 
generation, trip distribution, mode choice, and trip assignment. This modeling 
process is employed to estimate present and future daily transit ridership and 
daily highway traffic volumes, primarily on the basis of demography and the 
characteristics of the transportation network. The model set simulates travel on 
the entire eastern Massachusetts transit and highway systems. When the 
model set is estimating future travel, the inputs include forecasts of 
demography and projections of transit and highway improvements. 


This document provides an overview of the well-calibrated model set developed 
for the South Station Expansion Analysis, including some notable model 
features, structures, and inputs. There is a description of the calibration to 
current study area conditions, as well as of the future scenarios tested for the 
project. The appendix contains more detailed information and calibration data 
for each model component. 


OVERVIEW OF THE MODEL’S FOUR STEPS 


In the first step, trip generation, the number of trips generated by residents of 
the CTPS Modeling Area (the 101 cities and towns that make up the Boston 
Region Metropolitan Planning Organization [MPO] area, together with 63 
communities outside of the MPO area, that are shown in Figure 1) is calculated 
using socioeconomic data and trip rates. Similarly, the number of trips attracted 
to different types of land use, such as employment centers, schools, hospitals, 
shopping centers, etc., is estimated using land use data and trip rates obtained 
from past household travel surveys. These aforementioned trip rates are 
categorized by the type of trip being made. The model contains eight distinct 
trip purposes: home-based work (HBW); home-based work-related (HBWR); 
home-based personal business (HBPB); home-based social-recreational 
(HBSR); home-based school (HBSC); home-based pick-up/drop-off (HBPD); 
non-home-based work (NHBW); and non-home-based-other (NHBO). Trip 
information is produced at the level of disaggregated geographic areas known 
as transportation analysis zones (TAZs) for each of these purposes. 


In the second step, trip distribution, the model determines how the trips 
generated in each TAZ are distributed throughout the region. Trips are 
distributed based on transit and highway travel times, distances, and costs 
between TAZs. The relative “attractiveness” of each TAZ for activity, influenced 
by the number of trips generated by a TAZ, also factors into this process. 
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Once the number of trips of each purpose between each pair of TAZs is 
determined, the mode choice step of the model (step three) allocates the trips 
among the available modes of travel. The available modes of travel are 
walk/bike, auto (single-occupancy vehicle [SOV] and carpool [HOV]), and 
transit (subdivided by access mode: walking to transit or driving to transit). To 
determine the proportion of trips to allocate to each mode, the model takes into 
account the travel times and distances, parking availability, costs associated 
with each option, and potential number of transit transfers required. Other 
variables, such as auto ownership and household size, are also included in the 
model. 


After estimating the number of trips by mode for each purpose for all possible 
TAZ combinations, the model assigns trips to their respective specific routes in 
trip assignment (the fourth and final step). Typically, there is often more than 
one highway route or transit path between a pair of TAZs. 


NOTABLE FEATURES OF THE MODEL 


The model developed for the South Station Expansion project uses the best 
component routines, networks, and input data available to CTPS at this time. It 
incorporates both motorized and non-motorized trips. Transit and highway 
travel are simulated during four time periods of a typical weekday. The model 
base year (2009/2010) was calibrated to adequately represent the project base 
year conditions (Spring 2012). The “Model Year Representation” memorandum 
of March 17, 2014, contains further discussion of this base year calibration 
issue. The project forecast horizon year is 2035. 
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FIGURE 1 
CTPS Modeled Area — Spring 2012 
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MODEL INPUTS 


Modeled Area 


The modeled area is divided into 2,727 internal TAZs. There are 124 external 
stations around the periphery of the modeled area that allow for travel between 
the modeled area and adjacent areas of Massachusetts, New Hampshire, and 
Rhode Island. 


Transportation Networks 


The model performs its analysis on one integrated transportation network 
representing the Eastern Massachusetts travel network. This network includes 
two component networks with different attributes: transit and highway. The 
highway network component comprises express highways, principal and minor 
arterials, and local roadways. The transit network component comprises 
commuter rail lines, rapid transit lines, bus lines (MBTA and private carriers), 
and boat lines. This component contains service frequency (i.e., how often 
trains and buses run), routing, travel time, and fares for all lines. 


¢ Highway Network Component: The regional highway network contains in 
excess of 40,000 links and 15,000 nodes. It is fairly dense in the study 
area, although like any modeled network, it does not include some local 
and collector streets; it does however, include HOV-only links, truck-only 
links, and vehicle-restricted links. Each link is coded with the appropriate 
free-flow speed, length, number of lanes, and lane capacity. Functional 
class is coded, as are various geographic flags useful for summarizing 
emissions. 


¢ Transit Network Component: The transit network represents all regional 
transit agency services in eastern Massachusetts, as well as private 
express buses and ferries. Most-likely travel paths are built through the 
network; accompanying impedances for each path are calculated from 
associated travel times and distances, costs, and potential number of 
transfers. These paths and impedances are input to the trip distribution 
and mode choice models. After mode choice, transit trip tables by time of 
day are assigned to the network travel paths. For the South Station 
Expansion analysis, a detailed transfer link network was added to 
accurately represent the many options and paths that patrons have at 
South Station. 
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Major Data Inputs 


Several major data sources underlie CTPS’s travel model. Some of these were 
collected independently of and predate the South Station Expansion project, 
while others were gathered specifically for the purpose of best understanding 
current conditions at South Station. Particular attention was paid to the study 
area, shown in Figure 2, so as to be able to best represent the existing situation 
in the model. 


Study Area Data 


¢ South Station Pedestrian and Passengers Counts: A series of pedestrian 
and passenger counts were conducted at South Station during 
November, December 2012 and January 2013. This compilation included 
the tabulation of boardings and alightings for rapid transit, commuter rail, 
Amtrak, and intercity bus lines; pedestrian movements within the South 
Station terminal; entry to/egress from the terminal; and transfers between 
transit services. This enabled the calculation of a composite weekday of 
traveler activity in and around South Station, including the creation of a 
transfer matrix. For more details, please see the “South Station Counts” 
memorandum of January 30, 2013. 


¢ MBTA Rapid Transit Counts at Downtown Stations: Automatic Fare 
Collection data from 2012 were used to compute and impute rapid transit 
boardings, alightings, and transfers at selected study area rapid transit 
stations. 


* Roadway Counts: The study team collected vehicle counts on the study 
area roadways in September and December of 2012. Turning movements 
were also collected at the same time at intersections in the vicinity of 
South Station. 


¢« Development Survey: Employment and population data for the TAZ 
containing South Station as well as for nearby TAZs, provided by MAPC 
(as described below), were carefully scrutinized to ensure that they 
incorporated the most up-to-date housing and job information for the 
study area. 
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FIGURE 2 


South Station Expansion Study Area 
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General Data 


Commuter Rail Passenger Counts: Passenger counts were conducted on 
all MBTA commuter rail lines in Spring 2012. 


MBTA Rapid Transit, Bus, and Ferry Passenger Counts: Automatic Fare 
Collection data from 2012 were used to compute rapid transit ridership on 
the MBTA system. Additional historical passenger counts on buses and 
boats were used to calculate their ridership on a line basis. 


Traffic Volumes: Data collected by MassDOT and other agencies 
between 2005 and 2012 were used for highway calibration. 


On Board Transit Passenger Survey: CTPS surveyed passengers on all 
MBTA transit modes in an effort spanning the years 2008-2010. Data 
from this survey, specifically for transit service in the study area, were 
used to validate components of trip distribution and mode choice for the 
model. 


2000 U.S. Census: Various census files were used in model estimation 
and calibration processes. In particular, Census Journey to Work 
information was incorporated into the model at several stages of model 
development. Aggregate population estimates for the year 2009 were 
used to update this data for this study. 


Site-Level Employment Database: Employment estimates for 2000 were 
taken from a single, unified regional employment database based on 
employment data from the Department of Employment and Training and 
on extensive research by CTPS. Aggregate employment data for the year 
2009 were used to update this database for use for the base year 
analysis in the regional model version used for this study. 


Household Travel Survey: In 1991, CTPS conducted a household travel 
survey. The survey took the form of an activity-based travel diary that was 
filled out for one weekday. Approximately 4,000 households, generating 
some 39,000 weekday trips, were represented in the final database. The 
data were used to estimate new models for trip generation, auto 
ownership, trip distribution, and mode choice. 


External Cordon Survey: Also in 1991, a survey of automobile travelers 
bound for the modeled area from adjacent areas was performed. Survey 
results were used in trip generation and distribution to update estimates 
of external trips. 


Population, Household, and Employment Forecasts 


Households and employment by type are major inputs to the travel model 
process: they are the variables upon which trip generation is performed. The 
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forecasts for the region were developed by combining household and 
employment forecasts produced independently by the seven regional planning 
agencies (RPAs) in eastern Massachusetts: the Central Massachusetts 
Regional Planning Commission (CMRPC), Merrimack Valley Planning 
Commission (MVPC), Metropolitan Area Planning Council (MAPC), 
Montachusett Regional Planning Commission (MRPC), Northern Middlesex 
Council of Governments (NMCOG), Old Colony Planning Council (OCPC), and 
Southeastern Regional Planning and Economic Development District 
(SRPEDD). Future year (2035) demographic forecasts for the 101 cities and 
towns that make up the MAPC area (also the Boston Region MPO area) were 
developed by MAPC based on a scenario it has developed, known as the 
MetroFuture scenario, in which growth was targeted to communities’ denser 
areas, with a focus on development around transit stations. 


Employment base year estimates were developed in a different fashion than 
population and household estimates. CTPS examined the annual employment 
estimates produced by the state’s Division of Employment and Training (DET). 
Differences in employment between 2000 and April 2008 were calculated at the 
town level for the region. These differences were then applied to the Boston 
Region MPO’s year 2000 town level data and then distributed among each 
town’s TAZ system according to the year 2000 employment distribution. The 
realm of “basic” employment was refined according to the extensive up-to-date 
manufacturing employment database maintained by CTPS. Thus, these 
sources were utilized to best reflect the reality of employment throughout the 
model area’s geography in 2009. The usage of 2009 socio-economic data 
does not in any way compromise the accurate representation of a 2012 model 
base year. A further explanation of this issue can be found in the “Model Year 
Representation” memorandum of March 17, 2014. 


Forecasts for the 63 communities in the model belonging to RPAs other than 
MAPC were developed in a slightly different fashion. Each RPA independently 
maintains its own travel demand model, TAZ system, base year estimates, and 
future-year forecasts. However, the Boston Region MPO’s year 2000 data have 
long been accepted as the best possible and most refined and detailed 
demographics data set for the year 2000 for eastern Massachusetts, and 
significant faith has been invested in it. 


For population and households, estimates for the 2009 base year were 
calculated through interpolation of the 2000 estimates and 2010 forecasts. The 
absolute changes between the 2010 and 2035 forecasts were calculated at 
each RPA’s TAZ level and then, for the 63 communities outside of the Boston 
Region MPO, converted into the Boston Region MPO’s TAZ system by use of a 
series of correspondence factors between the two sets of TAZs. The growth 
was then added to the year 2009 TAZ data for the future-year population and 
household forecasts. 
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Employment forecasts were developed differently but also pivoted off the 
Boston Region MPO’s year 2000 data. The base year estimate was calculated 
in the same fashion as for the 101 communities. However, the absolute 
changes between the 2010 and 2035 forecasts were then added to these 
numbers for the 63 communities to produce a new set of 2035 employment 
forecasts. 


This combination of forecasts ensured the accuracy of the Boston Region 
MPO’s widely accepted demographic data sets while still capturing and 
respecting much of the growth expressed and projected by the individual RPAs 
for the other 63 communities. 


Time-of-Day Considerations 


The mode choice and transit assignment steps of the modeling process are 
conducted on the basis of time periods. The four time periods modeled are an 
AM peak period (6:00 AM—9:00 AM), a midday period (9:00 AM—3:00 PM), a 
PM peak period (3:00 PM—6:00 PM), and a nighttime period (6:00 PM—6:00 
AM). The trip generation model, however, is based on daily trips. The trip 
distribution model considers two time periods: peak (the AM peak and PM peak 
periods) and non-peak. 


The trip volumes produced by the trip generation model are split into peak and 
off-peak period trips, the trip tables produced by the trip distribution model are 
split into the four time periods defined above, and the highway vehicle trips and 
transit person trips created by the mode choice model are converted from 
production/attraction format to an origin/destination format, based upon factors 
created from the data collected in the 1991 Household Travel Survey. 


The final trip tables created for each time period reflect observed levels of 
congestion on the highway system. The results of the four assignments are 
summed to obtain daily (average weekday traffic [AWDT]) results. 


CALIBRATION OF THE MODEL 


Calibration is the process in which model results or outputs are compared with 
observed data in order to assess the accuracy of a model. The travel model 
results were compared with and validated against the aforementioned base 
year data sources. CTPS established benchmarks for these data sources that 
we strived to match in the model results, and succeeded in most instances. The 
benchmarks focused on systemwide and study area transit measures. Special 
attention was paid to getting the transit services and stations within and close 
to the study area, even more accurate than these threshold measures. 


The benchmarks below are compared against the post-calibrated model 
results. 
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The systemwide transit measures consist of: 


Daily unlinked transit trips (+/-10%), achieved +9% 

Daily commuter rail boardings (+/-10%), achieved +5% 

Daily rapid transit boardings (+/-10%), achieved +7% 

AM mode for transit access via walk/bike, (+/-15%), achieved -8% 
AM mode for transit egress via walk/bike, (+/-15%), achieved -7% 
AM mode for transit access via drive, (+/-15%), achieved -5% 

AM mode for transit access via transfers, (+/-15%), achieved +13% 
AM mode for transit egress via transfers, (+/-15%), achieved +13% 
AM transit trip destinations for Boston (+/-10%), achieved —3% 

AM transit trip destinations for Cambridge (+/-10%), achieved +1% 
AM home-based-work transit trips (+/-10), achieved +3% 

AM home-based-other transit trips (+/-10), achieved +4% 


AM home-based-school transit trips (+/-10), achieved 0% 


The project specific transit measures consist of: 


Daily South Station transit boardings (all modes) (+/-20%), achieved +5% 
Daily South Station transfers (+/-15%), achieved 0% 


Daily boardings at other downtown rapid transit stations (+/-20%), 
achieved -21% 


Daily ridership on south side commuter rail lines (+/-10), achieved 0% 


Daily ridership for key MBTA bus routes serving South Station (+/-20%), 
achieved +19% 


TESTED SCENARIOS 


Four different alternatives were analyzed for the South Station Expansion 
project. Three distinct “Build” scenarios, described below, were modeled for the 
2035 horizon year, in addition to a No-Build scenario. A development survey, 
similar to that one conducted for the base year, was performed for the South 
Station area in the 2035 horizon year to ensure that the proper demographic 
assumptions were accounted for and all projects properly incorporated in the 
MetroFuture socio-economic projections. 
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Transportation Improvements Only (TIO) 


In the TIO alternative, South Station would be expanded onto the adjacent 16- 
acre USPS property. MassDOT would acquire and demolish the USPS 
General Mail Facility/South Postal Annex; the 1,000 jobs associated with this 
facility would be relocated to a new USPS facility to be constructed in South 
Boston. The existing South Station terminal would be expanded with an 
expanded passenger concourse and passenger support services, including 
amenities such as retail, food, and beverage outlets. Capacity improvements 
would include construction of seven new tracks and four platforms for a total of 
20 tracks and 11 platforms. Some existing platforms, towers, and approach 
interlockings would be reconfigured and/or reconstructed. There would be no 
private development beyond what has already been programmed for the site in 
the 2035 Regional Long Range Transportation Plan (LRTP). 


Dorchester Avenue would be restored for public and station access. 
Restoration of Dorchester Avenue would reconnect Dorchester Avenue to 
Summer Street as a public way. It would include landscaping and improved 
pedestrian and cycling connections and facilities (including adjacent sidewalks 
and crosswalks). Restoration also would include construction of a long-awaited 
extension of the Harborwalk along reopened Dorchester Avenue. 


The TIO alternative, like the No-Build alternative, also includes all adopted 
highway and transit projects included in the LRTP. In terms of transit service 
planning changes incorporated into both TIO and No-Build alternatives, rapid 
transit fares and improved frequencies are assumed on the MBTA Fairmount 
Line. In addition, the TIO alternative includes an increase in Amtrak intercity 
service at South Station, rising from the existing 40 daily combined arriving and 
departing trains to a total of 80 daily trains. The TIO alternative also assumes 
South Coast Rail commuter rail service and adds additional peak period, peak 
direction trains on the Needham, Franklin, Providence, and 
Worcester/Framingham commuter rail lines. 


Joint/Private Development Minimum Build (MIN LU) 


This alternative would include everything contained in the TIO scenario, as well 
as provisions for future private development at the South Station site by 
incorporating appropriate structural foundations into the overall station and 
track design. Future private development could include approximately 660,000 
square feet (sf) of mixed-use development consisting of residential, office, and 
commercial uses, including retail and hotel uses, approximately 235 parking 
spaces, and with building heights ranging up to approximately 12 stories. This 
analysis assumes this new development will add 1,020 new service jobs, 255 
new retail jobs, and 280 new households containing a population of 620 
persons. 
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Joint/Private Development Maximum Build (MAX LU) 


This alternative would include everything contained in the MIN LU scenario, but 
with a greater provision for future private development at the South Station site. 
The maximum potential for future private development would be limited by the 
Federal Aviation Administration’s (FAA’s) maximum building height limits, 
pursuant to the Terminal Instrument Procedures (TERPS) regulations 
applicable to Boston Logan International Airport. Accordingly, building heights 
would be limited to approximately 290 feet and an amendment to the Municipal 
Harbor Plan, modifying applicable Chapter 91 regulations, would be required. 
Future private development could include approximately 2.1 million sf of mixed- 
use development consisting of residential, office, and commercial uses, 
including retail and hotel uses, approximately 510 parking spaces, and with 
building heights up to approximately 26 stories. This analysis assumes this new 
development will add 3,000 new service jobs, 750 new retail jobs, and 830 new 
households containing a population of 1,830 persons. 


POST-MODEL PROCESSES FOR TRANSIT SERVICES 


A number of important elements related to the South Station Expansion travel 
demand forecasting effort are not built into the CTPS travel demand model. 
These include Amtrak, intercity bus, and components of South Coast Rail 
service located outside of the Eastern Massachusetts model region. Hence, it 
was necessary to incorporate ridership related to these elements into the 
forecasting using post-modeling processes. Ridership produced by the Silver 
Line Gateway project, which was not present in the future regional model 
network, was also added via post-model processing. 
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APPENDIX 
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THE FOUR STEPS OF THE TRAVEL DEMAND MODELING PROCESS 


Figure 1 displays a schematic overview of the travel demand forecasting 
process. For reference, the modeled area encompasses 164 cities and towns 
in eastern Massachusetts, which includes the 101 Boston Region MPO cities 
and towns and 63 additional communities, as shown in Figure 2. The figure 
also shows the boundaries of five concentric rings into which the modeled area 
is divided for model estimation and calibration purposes. These rings will be 
referred to in subsequent discussions. 


TRIP GENERATION 


The first step in the travel forecasting process is performed by the model set’s 
trip generation model. This model uses socioeconomic characteristics of the 
region’s population and information about the region’s transportation 
infrastructure, transportation services, and geography to predict the amounts of 
travel that will be produced by and attracted to each of the TAZs within the 
region. 


The trip generation model is composed of seven parts: 
¢ Base year detailed inputs 
¢ Future-year inputs 
¢ Estimation of detailed input requirements for future years 
¢ Estimation of detailed socioeconomic characteristics 
¢ Estimation of vehicle ownership 
¢ Estimation of trip productions and attractions 


¢ Balancing of trip productions and attractions 


A description of each of these parts is presented following the two 
aforementioned figures. 
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FIGURE 1 
The Four-Step Demand Modeling Process 
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FIGURE 2 
CTPS Modeled Area and Ring Boundaries 
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Base Year Detailed Inputs 


The base year inputs required for the trip generation model are presented in 
Table 1. 


Future-Year Inputs 


The future-year input requirements for the trip generation model, some of which 
are the same as for the base year, are: 


Total TAZ households 

Total TAZ population 

Total TAZ group quarters population 

Total community population by age 

TAZ employment in basic industries 

TAZ retail trade employment 

TAZ employment in service industries 

Regional labor participation rates 

External trip production and attraction growth factors 


Transit walk-access factors 


Estimation of Detailed Input Requirements for Future Years 


Various procedures are used to prepare the trip generation model input data for 
future years. The variables that are estimated in these procedures are listed 
below. A description of how future-year estimations for these variables are 
made follows the list. 


CTPS 


Households by household size 
Households by income quartile 
Resident workers 

Households by workers per household 
School employment (K-12 and college) 
Dorm population 

External person trips 


Attraction and production terminal times 
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TABLE 1 


Trip Generation Model: Base Year Input Requirements 


Data Source Geographic Level 
Population 2009 estimates TAZ (census block) 
Group Quarters Population 2009 estimates TAZ (census block) 
Household Size, Income, 

Workers, Vehicles 2009 estimates TAZ (census block) 


Population Age 


2009 estimates 


City or town 


Basic, Retail, Service 


Employment 2009 estimates TAZ 

Public K-12 Employment 2009 estimates TAZ 

Private K-12 Employment 2009 estimates TAZ 

College Employment 2009 estimates TAZ 

Resident Workers 2009 estimates TAZ (census block group) 
Dorm Population 2009 estimates TAZ (census block) 
Labor Participation Rate by 

Age Group Bureau of the Census Region 

Land Area CTPS regional database TAZ 

Geographical Ring CTPS regional database TAZ 

Public Use Microdata Areas _|CTPS regional database Public Use Microdata Areas 


External Trip Productions and 
Attractions 


1991 External Travel Survey, 
2000 U.S. Census, and 2009 
traffic counts 


External station 


External Growth Factors 


RPA and CTPS forecasts 


External station 


Transit Walk Access Factor 


Transit network 


TAZ 


External Attraction and 
Production Terminal Times 


1991 External Travel Survey 


External station 


Household Size 


The change in TAZ average household size is implied in the base year inputs 
and future-year forecasts (total population minus group quarters population 
divided by total households). The distribution of future-year households by 
household size is estimated by the following procedure: 
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First, the future-year households are distributed among the household size 
categories in the same proportions as in the base year. It is then assumed that 
all households capable of making the implied change (households of two or 
more for household size reductions; all households for household size 
increases) will have the same probability of changing in size by one person. 
This probability of changing is set equal to the extent needed to match the 
forecasted change in household size, and the resulting distribution of 
households by household size is used for the future-year scenario. 


As an example, suppose that in the base year the numbers of 1-person, 2- 
person, 3-person, 4-person, 5-person, and 6+-person households, totally 390 
base year households, are, respectively, 100, 200, 50, 25, 10, and 5, witha 
total household population of 835. This represents an average household size 
of 2.141. If there were 780 future-year households, they would initially be 
distributed as 200, 400, 100, 50, 20, and 10 1-person, 2-person, 3-person, 4- 
person, 5-person, and 6+-person households, respectively. 


However, if the future-year average household size were 2.000, then the 
households with 2 or more persons would have a 19 percent [(2.141 - 2) * 
780/580] probability of dropping in size by one. The resulting distribution would 
thus be estimated as follows: 

276 1-person households [200 + (.19 * 400)] 

343 2-person households [400 — (.19 * 400) + (.19 * 100)] 

90.5 3-person households [100 — (.19 * 100) + (.19 * 50)] 

44.3 4-person households [50 — (.19 * 50) + (.19 * 20)] 

26.2 5+-person households [20 — (.19 * 20) + 10] 


In the case of TAZs with no households in the base year, the proportional 
distribution of households by household size at the community level is used for 
the base year in these calculations. 


Household Income 


The future-year distribution of households by household income quartile is 
estimated by assuming that the proportional distribution of households by 
income quartile remains constant within each TAZ. In the case of TAZs with no 
households in the base year, the proportional distribution of households by 
household income at the community level is used for the base year. 


Resident Workers per Household 


The change in the number of resident workers at the community level is 
obtained by multiplying the base year and future-year estimates of over-age-15 
population by labor force participation rates by age cohort. Dividing the base 
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year and future-year estimates of community-level resident workers by the 
base year and future-year numbers of households in the community, 
respectively, produces estimates of the base year and future-year average 
workers per household. All of the TAZs within each community are assumed to 
have the proportional change in workers per household implied by these base 
year and future-year community-level estimates. Multiplying the resultant 
estimate of resident workers per household by the forecasted number of 
households yields the forecasted number of resident workers by TAZ. 


For example, assume that a community's 2000 and 2010 populations are 
distributed by age as follows: 1,000 and 1,200, 10,000 and 11,000, 2,000 and 
2,500, and 500 and 600, respectively, in the 16-24, 25-54, 55-64, and 65+ age 
ranges. If the applicable labor force participation rates are applied (see Table 
2), the estimated numbers of community resident workers become 10,317 and 
11,785 for 2000 and 2010, respectively. If the estimated numbers of community 
households were 5,500 and 6,000 for 2000 and 2010, respectively, the 
community average workers per household for 2000 and 2010 would be 1.88 
and 1.96, respectively. As 1.96 is 4.3% greater than 1.88, all of the TAZs in that 
community would be assumed to have a 4.3% increase in workers per 
household between 2000 and 2010. 


TABLE 2 
Labor Force Participation Rates 


Age 2000 2010 2025 2030 
16-24 65.9% 63.9% 63.4% 63.4% 
25-54 84.1% 84.7% 85.1% 85.0% 
55-64 59.2% 64.4% 63.6% 63.7% 
65+ 12.8% 15.2% 15.6% 14.5% 


Household Workers 


The future-year number of households per TAZ within each category of number 
of workers per household is estimated by using workers-per-household 
distribution curves developed by CTPS from the 1990 U.S. Census. These 
curves, summarized in Table 3 below, indicate a default percentage distribution 
of households for the base year and future-year TAZ estimates of average 
workers per household. The proportional changes in the default number of 
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households within each category of workers per household implied by this 
comparison are applied to the actual base year TAZ distribution of households 
to obtain the distribution of households by workers per household to be used 
for the future scenario. The average number of workers per household at the 
community level is used for the base year in TAZs with no households in the 
base year. 


For example, if the average number of workers per household changes from 
1.7 to 1.8, the default distribution of households among the categories 0- 
worker, 1-worker, 2-worker, and 3+-worker would change from 7%, 32%, 45%, 
and 16% to 5%, 29%, 47%, and 19%, respectively. If the actual base year 
distribution of households among those categories is 8%, 31%, 44%, and 17%, 
the changes in the default distributions indicate a future-year distribution of 
households of 6%, 28%, 46%, and 20% O-worker, 1-worker, 2-worker, and 3+- 
worker households, respectively. 


School Employment 
* K-12 
The level of employment in schools providing education up to the 42" 


grade is assumed to be proportional to the number of community 
residents of ages 5-19. 


* College 


The level of employment at all colleges and technical schools within the 
region is assumed to be proportional to the number of regional residents 
of ages 20-24 
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Workers per Household Diversion Curves 


TABLE 3 


Avg. Workers Households by Number of Workers 
per HH 0 1 2 3+ Total 
<=.45 58% 40% 2% 0% 100% 
45 - 55 52% 46% 2% 0% 100% 
55 - .65 AT% 46% 6% 1% 100% 
65 - .75 43% 46% 10% 1% 100% 
hd 2585 38% 46% 13% 3% 100% 
85 - 95 34% 46% 16% 4% 100% 
95 - 1.05 30% 45% 20% 5% 100% 
65% - (35% * 60% - (16% * | (36% * Avg)- | (15% * Avg) - 

1.05 - 1.65 Avg) Avg) 15% 10% 100% 
1.65 - 1.75 7% 32% 45% 16% 100% 
1.75 - 1.85 5% 29% 4T% 19% 100% 
1.85 - 1.95 4% 26% 48% 22% 100% 
1.95 - 2.05 3% 22% 48% 27% 100% 
2.05 - 2.15 2% 18% 49% 31% 100% 
2.15 - 2.25 1% 14% 49% 36% 100% 
2.25 - 2.35 1% 10% 49% 40% 100% 
2.35 - 2.45 1% 4% 50% 45% 100% 
2.45 - 2.55 1% 4% 50% 45% 100% 
ae eS 0% 5% 50% 45% 100% 


Dorm Population 


The dorm population within a TAZ is assumed to be proportional to the total 
group quarters population within a TAZ. 


External Person Trips 


Base year external person trips are adjusted to produce traffic volumes at the 
external stations that match the observed counts for the base year. These base 
year external person trips are then adjusted according to growth factors for the 
vehicle volumes at each external station. These growth factors are presently 
based upon an analysis of historical trends. 


CTPS 23 May 13, 2014 


Attraction and Production Terminal Times 


The attraction and production terminal times (the time it takes to walk between 
a parked vehicle and the trip origin or destination) are estimated through the 
application of a model developed at CTPS. This model first estimates terminal 
times as a function of household density (see Table 4). An alternative estimate 
of the production and attraction terminal times for each TAZ is based on 
employment density ranges (see Table 5). For regional modeling, the larger of 
the two estimates is assigned to a TAZ. Several TAZs with regionally unique 
characteristics (locations of major generators such as airports or large colleges) 
were assigned terminal times in the base year different from those estimated by 
the terminal-time model. In these cases, the model is used to estimate changes 
in terminal times. 


TABLE 4 
Household Terminal Time 


Household Density Production Attraction 
(HH per acre) (minutes) (minutes) 
0-5 1 1 
5-10 2 2 
10-15 3 3 
15 - 25 4 4 
a2 S > 
TABLE 5 


Employment Terminal Time 


Employment Density Production Attraction 
(employees per acre) (minutes) (minutes) 

0-5 0 0 

5-10 1 1 

10 - 25 2 2 

25 - 50 3 3 

50 - 100 4 4 

100 - 200 5 > 

> 200 6 6 
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Estimation of Detailed Socioeconomic Characteristics 


A three-way distribution of the households within each TAZ by household size, 
income, and workers is required in order to estimate the distribution of 
households by vehicle ownership levels. While this is available from the U.S. 
Census at the subregional level, such distributions at the TAZ level are 
estimated through iterative proportional fitting techniques. Using the 
appropriate subregional matrix as a seed, the cell values are adjusted through 
10 iterations to match row and column totals to the estimated TAZ-level totals 
in order to produce an estimated three-way distribution of households for each 
TAZ. 


Estimation of Vehicle Ownership 


Base year households are distributed by vehicle ownership based on data from 
the 2000 U.S. Census. The distribution of future-scenario households by 
vehicle ownership is estimated through the application of a set of models 
developed by CTPS. 


The CTPS vehicle ownership model was estimated as a set of four multinomial 
logit disaggregate choice models, one for each of four income categories, in 
which the decision maker was the household unit and the set of alternatives 
was the ownership, by the household, of 0, 1, 2, or 3-or-more vehicles. In this 
model, households are segmented into four income categories, since income is 
believed to be the most significant variable in vehicle-ownership choice. Other 
variables included in the model are household size, workers per household, 
household density, employment density, household location, and transit walk- 
access factors. The data set used to estimate this model contained 3,504 
observations. Once estimated, the model was validated to observed vehicle 
ownership data. The models, one for each household income quartile, are 
presented in Table 6. 


Estimation of Trip Productions and Attractions 


The number of trip productions and trip attractions within a TAZ are estimated 
through the application of a set of models developed at CTPS. These models 
estimate the number of trip productions and attractions as a function of 
household size, workers per household, vehicles per household, income, 
household location, number of households, basic employment, retail 
employment, college employment, school employment, and service 
employment. The trip production models for the home-based purposes (home- 
based work ([HBW], home-based work-related [HBWR], home-based personal 
business [HBPB], home-based social-recreational [HBSR], home-based school 
[HBSC], and home-based pick-up/drop-off [HBPD]) are presented in Table 7, 
and the trip production models for the non-home-based purposes (non-home- 


CTPS ie) May 13, 2014 


based work [NHBW] and non-home-based-other [NHBO)]) and the trip attraction 
models for all purposes are presented in Table 8. 


TABLE 6 
Summary of Vehicle Ownership Model 


HH Workers HHs Employ High- Low- Transit Walk- 
Constant Size per HH | per Acre | per Acre | Density | Density | Ring01 | Accessibility 


Low-Income Household Model 


0 Vehicles -0.0474 | -0.1692 | -0.1312 0.0239 0.7136 
1 Vehicle 

2 Vehicles -3.139 0.6182 0.4414 -0.0424 

3+ Vehicles -5.074 0.7968 0.6927 -0.2232 


Medium-Low-Income Household Model 


0 Vehicles -1.573 -0.1874 | -0.3417 0.05 0.5716 0.5392 

1 Vehicle 

2 Vehicles -1.745 0.5202 0.4279 -0.0627 | -0.0334 -0.0056 
3+ Vehicles -5.101 0.7371 1.112 -0.0627 | -0.0693 


Medium-High-Income Household Model 


0 Vehicles -2.63 0.0459 0.7704 

1 Vehicle 

2 Vehicles -1.223 0.6609 0.2377 -0.0391 0.4026 -0.5962 -0.0054 
3+ Vehicles -4.572 0.7899 1.289 -0.0779 -1.223 -0.0073 


High-Income Household Model 


0 Vehicles -2.793 0.0349 

1 Vehicle 

2 Vehicles 0.5049 0.3475 0.2688 -0.06 -0.0154 -0.0074 
3+ Vehicles -3.807 0.5717 1.628 -0.136 -0.0468 -0.0077 


High-Density = 1 if HH/acre > 6 or Employ/acre > 7 

Low-Density = 1 if HH/acre < 0.5 and Employ/acre< 0.7 

RingO1 = 1 if TAZ is in Ring 0 or Ring 1 

Transit Walk-Accessibility = Portion of TAZ within walk-access distance of transit service 


Balancing of Trip Productions and Attractions 


Connecting a trip production with a trip attraction of the same trip purpose 
forms a trip. As a result, the number of productions and attractions for each trip 
purpose must be equal. In order to achieve this, the trip productions and 
attractions are balanced. 


CTPS 26 May 13, 2014 


For most trip purposes, the number of regional attractions is the least reliable 
estimate. Therefore, the normal balancing procedure is to set the total number 
of regional attractions equal to the difference between the grand total of 
productions and the total number of external attractions. 


TABLE 7 
Home-Based Trip Production Rate Models 
Home-Based Work Trip Production Rates Home-Based Personal Business Trip Production Rates 
Workers HH Vehicles per HH Workers HH Vehicles per HH 
per HH Size 0 1 2+ per HH Size 0 1 2 3+ 
1 0.94 117) 1.11 0 1 1.19 1.95 2.11 2.87 
1 2 1.01 1.23 1.18 0 2 2.91 3.32 3.50 4.24 
1 3 1.15 1.38 1.32 0 3 3.29 3.70 3.88 4.62 
1 4 1.48 1.70 = 1.65 0 4 4.16 4.58 4.73 5.49 
1 5+ 1.56 1.78 1.71 0 5+ 156 4.71 4.87 5.63 
2 2 247 2.66 2.47 1 1 0.50 1.01 1.20 1.27 
2 3 2.64 2.81 2.61 1 2 185 2.35 2.55 2.62 
2 4 2.68 2.84 2.64 1 3 2.25 2.82 3.04 3.11 
2 5+ 2.83 2.99 2.79 1 4 2.52 2.91 3.08 3.13 
1 j+ 2.55 2.93 3.15 3.23 
3+ 3 2.72 3.14 3.68 
3+ 4 2.75 4.02 4.55 2 2 1.04 1.50 1.63 2.12 
3+ 5+ 2.88 4.15 4.68 2 3 1.40 1.87 1.99 2.48 
2 4 2.37 = 2.83 2.95 3.45 
2 Dt 2.44 2.91 3.03 3.52 
3+ 3 1.43 1.96 2.24 2.49 
3+ 4 2.00 2.75 3.14 3.49 
HB Work-Related Trip Production Rates 3+ Dak: 2.34 3.20 3.67 4.08 
HH Workers per HH 
Size 1 2 3+ 
1 0.12 
2 0.10 0.18 
3 0.10 0.20 0.28 
4 0.18 0.23 0.35 
5+ 0.21 0.29 0.41 
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TABLE 7 (cont.) 


Home-Based Trip Production Rate Models 


Home-Based School Trip Production Rates HB Social/Recreational Trip Production Rates 
HH Household Income Quartile HH Workers per Household 

Ring Size Low Med-low Med-high High Size 0 1 2 3+ 
0&1 1 0.20 0.12 0.08 0.06 1 0.88 0.70 
0&1 2 1.22 0.56 0.28 0.26 2 1.79 1.13 1.17 
0&1 3 1.82 1.42 0.51 0.51 3 1.79 1.49 1.68 2.24 
0&1 4 2.53 1.82 1.77 1.72 4 2.02 1.95 2.14 2.87 
0&1 J+ 5.07 4.05 3.04 2.53 5+ 3.58 3.50 3.85 3.94 

2 1 0.15 0.03 0.02 0 

2 2 0.41 0.18 0.13 0.05 

2 3 1.30 0.92 0.35 0.25 

2 4 2.01 1.55 1.47 1.19 HB Pick-up/Drop-off Trip Production Rates 

2 5+ 2.57 2.28 2.11 2.06 HH Vehicles per Household 

Size 0 1 2 3+ 
3&4 1 0.01 0.04 0.04 0.02 1 0.04 0.04 0.04 0.04 
3&4 2 0.06 0.25 0.05 0.04 2 0.10 0.22 0.13 0.13 
3&4 3 0.54 0.41 0.41 0.41 3 0.30 0.41 0.36 0.28 
3&4 4 0.90 1.07 1.02 0.97 4 0.36 0.58 1.07 0.42 
3&4 jt 1.35 2.53 2.24 1.85 bis 0.85 1.73 1.58 1.08 
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TABLE 8 
Trip Attraction Rates and Non-Home-Based Trip Production Rates 


Basic Retail Service Employment 
Households |Employment Employment College | K-12 | Other 
Production Rate Models 
INon-Home-Based Work 0.07 0.47 1.78 1.86 0.93 0.93 
INon-Home-Based Other 0.57 1.74 2.49 0.28 0.28 
Attraction Rate Models 
Home-Based Work 1.42 1.64 1.23 1.23 1.23 
Home-Based Work-Related 0.06 0.35 0.27 0.08 0.08 
Home-Based Personal Business 1.25 4.17 
Home-Based Social/Recreational 1.28 1.34 1.13 
Home-Based School 3.30 9.25 
Home-Based Pick-Up/Drop-Off 0.13 0.04 0.04 0.04 4.25 0.04 
INon-Home-Based Work 0.11 0.32 2.36 1.85 0.79 0.79 
INon-Home-Based Other 0.59 1.91 2.01 0.22 0.22 


However, more information is available about regional patterns for the home- 
based work (HBW) trip during the base year. In order to produce base year 
home-based work trip ends that reflect the observed patterns, the following 
changes are made as part of the base year balancing procedure: 


¢ Total regional HBW attractions are adjusted to match the base year ratio 
of total regional HBW attractions to total regional HBW productions with 
the ratio from the 2000 U.S. Census Journey to Work data (1.077). 


¢ Total external HBW attractions are adjusted to match the base year ratio 
of total external HBW attractions to total regional HBW productions with 
the ratio from the 2000 U.S. Census Journey to Work data (.0442). 


¢ Total external HBW productions are set equal to the difference between 
the grand total of HBW attractions and the regional HBW productions. 


In addition, forecasts of future regional employment (the determinant of home- 
based work trip regional attractions) are available, so the estimates of future 
external HBW productions and attractions are less reliable than the estimates 
of future regional HBW productions and attractions. The model assumes that 
the number of external HBW productions will satisfy the forecasted employment 
within the region, so the HBW external productions are set equal to the 
difference between the total HBW attractions and the regional HBW 
productions. 
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TRIP DISTRIBUTION 


The trip distribution model performs the second step in the travel forecasting 
process. It combines the estimated trip productions and trip attractions 
prepared by the trip generation model (combining the HBW and HBWR 
purposes into a new HBW purpose) into: an interregional vehicle trip table and 
an intraregional pick-up/drop-off vehicle trip table, to be used as input into the 
highway assignment model; and intraregional person trip tables to be used as 
inputs into the mode choice model. 


The trip distribution model is made up of three components: a set of internal- 
external trip distribution models and two sets of intraregional trip distribution 
models (one for peak travel periods and the other for non-peak travel periods). 
An overview of the model is presented below. 


Internal-External Trip Distribution 


Internal-external trip distribution refers to a process in which all internal and 
external average weekday (AWD) trip ends (trip productions and attractions) 
are combined into trips using AWD highway impedances, but only the trips with 
one end in an internal zone and the other end in an external zone are retained. 
The resultant internal-external trip tables are used as inputs to the highway 
assignment model. The remaining trip ends are used as inputs to the 
intraregional trip distribution model. 


The model includes a separate process for each of seven trip purposes: home- 
based work, home-based personal business, home-based social/recreational, 
home-based school, home-based pick-up/drop-off, non-home-based work, and 
non-home-based other. The process undertaken for each purpose consists of 
the following five steps: 


* Convert highway travel times from time period origin-destination format to 
AWD production-attraction format 


¢ Apply gamma functions to create an initial trip table estimate 


* Initiate a three-dimensional balancing process, adjusting the initial trip 
table to match trip productions, trip attractions, and a trip-length 
frequency distribution 


¢ Create internal/external vehicular trip tables 


* Create intraregional person trip table productions and attractions 


Each of these steps is described below. 
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Conversion of Highway Travel Times 


Estimates of highway travel times are prepared using the highway assignment 
model on an origin-destination basis for each time period. In order to use these 
estimates with the trip productions and attractions from the trip generation 
model, the estimates from origin TAZ to destination TAZ and from destination 
TAZ to origin TAZ produced by the highway assignment are combined for each 
trip purpose based upon temporal directional factors developed for each trip 
purpose from the latest regional household travel survey. 


Application of Gamma Functions 


Interregional gamma functions are estimated using linear regression fitting to 
reflect the relationship between base year highway travel time estimates and 
survey trip tables. These functions are used to provide an estimate of the 
number of trips within each cell of the trip table for a future scenario based 
upon the highway travel times for that future scenario. 


The resultant trip table is referred to as the seed trip table. A trip length 
frequency distribution is imposed upon the seed trip table by dividing the table 
into classes of zone pairs. The zone pairs within each class connect a common 
pair of districts (forming an “interchange”) and fall within a designated range of 
trip lengths (or “class”). A separate gamma function is used for each 
interchange. The number of interchanges and classes used for each trip 
purpose is presented in Table 9. 


TABLE 9 
Number of Interchanges and Classes Used for Each Trip Purpose 
Internal-External Intraregional Peak Intraregional Non-Peak 
Trip Purpose Interchanges Classes Interchanges Classes Interchanges Classes 

HBW 36 250 36 250 36 250 
HBPB 36 250 34 228 36 246 
HBSR 35 247 33 227 36 244 
HBSC 24 229 16 218 16 224 
HBPD 25 241 4 49 4 51 
NHBW 36 250 36 250 36 249 
NHBO 25 244 33 226 36 249 


Three-Dimensional Balancing 


The seed trip table is adjusted through an iterative process in order to match its 
subtotals as closely as possible to the estimated trip productions, trip 
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attractions, and trip length frequency distribution. Each iteration consists of 
adjusting all the cells within a dimension (row, column, or class) by the factor 
needed to match the sum of that dimension to the estimated subtotal in that 
dimension (productions for row, attractions for column, trip length range trips for 
class) and then performing the same calculations for the other two dimensions. 
Since there is more confidence in trip production estimates than in the trip 
attraction or trip length frequency estimates, the iterative process ends with an 
exact matching of the trip table production totals to the input trip productions for 
each purpose. 


Internal-External Trip Tables 


The portions of the resultant trip table connecting external stations and regional 
TAZs are saved and adjusted for use in the highway assignment model. 
Vehicle occupancy data from the latest external travel survey are used to 
convert the person trips to vehicle trips. Temporal and directional factors from 
the latest external travel survey are then used to convert the trips from one 
matrix of AWD trips from production zone to attraction zone to four matrices of 
time period trips from origin zone to destination zone. 


Intraregional Productions and Attractions 


The portions of the resultant trip table connecting a pair of regional TAZs are 
summed by TAZ of production and TAZ of attraction for use in the Intraregional 
Trip Distribution Model. Data from the latest household travel survey are used 
to split these trip production and trip attraction files into peak-period and non- 
peak-period files. 


Intraregional Trip Distribution (Peak and Non-Peak) 


Intraregional trip distribution refers to a process in which all peak-period and 
non-peak-period intraregional trip ends are separately combined into trips using 
composite impedances from the mode choice model. The resultant peak and 
non-peak intraregional trip tables are used as inputs to the mode choice model 
and highway assignment model. 


The model includes a separate process for each of seven trip purposes: home- 
based work, home-based personal business, home-based social/recreational, 
home-based school, home-based pick-up/drop-off, non-home-based work, and 
non-home-based other. Similarly to the Internal-External Trip Distribution 
Model, the process undertaken for each purpose consists of the following three 
steps: 


¢ Convert composite impedance estimates from time period to peak and 
non-peak format 


¢ Apply gamma functions to create an initial trip table estimate 
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¢ Initiate a three-dimensional balancing process, adjusting the initial trip 
table to match trip productions, trip attractions, and a trip-length 
frequency distribution 


The results of these steps are then processed to final form in the following two 
steps: 


¢ Create pick-up/drop-off vehicular trip tables 
¢ Create intraregional person trip tables 


The five steps are described below. 


Conversion of Composite Impedances 


Estimates of purpose-specific composite impedances are prepared using the 
mode choice model for origin-destination TAZ pairs for each time period. In 
order to use these with the intraregional trip productions and attractions from 
the Internal-External Trip Distribution Model, the composite impedance 
estimates produced by the mode choice model are adjusted for production- 
attraction TAZ pairs for each trip purpose by temporal factors for each trip 
purpose from the latest regional household travel survey. 


Application of Gamma Functions 


Intraregional gamma functions are estimated using linear regression fitting to 
reflect the relationship between base year composite impedance estimates and 
survey trip tables. These functions are used to provide an estimate of the 
number of trips within each cell of the trip table for a future scenario based 
upon the composite impedances for that future scenario. 


The resultant trip table is referred to as the seed trip table. A trip length 
frequency distribution is imposed upon the seed trip table by dividing the table 
into classes of zone pairs. The zone pairs within each class connect a common 
pair of districts (forming an “interchange”) and fall within a designated range of 
trip lengths (or “class”). A separate gamma function is used for each 
interchange. The number of interchanges and classes used for each trip 
purpose is presented in Table 9 (above). 


Three-Dimensional Balancing 


The seed trip table is adjusted through an iterative process to match its 
subtotals as closely as possible to the estimated trip productions, trip 
attractions, and composite impedance range frequency distribution. This 
process is the same as the one used in the Internal-External Trip Distribution 
Model. Since there is more confidence in trip production estimates than in the 
trip attraction or trip length frequency estimates, the iterative process ends with 
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an exact matching of the trip table production totals to the input trip productions 
for each purpose. 


Pick-Up/Drop-Off Vehicular Trip Tables 


Since all trips for the home-based pick-up/drop-off purpose are assumed to be 
vehicular trips, the resultant trip tables for that purpose are converted directly to 
vehicular trip tables so that they can be used in the highway assignment model. 
Vehicle occupancy data from the latest household travel survey are used to 
convert the person trips to vehicle trips. Temporal and directional factors from 
the latest household travel survey are then used to convert the trips from 
matrices of peak-period and non-peak-period trips from production zone to 
attraction zone to matrices of time period trips from origin zone to destination 
zone. 


Intraregional Person Trip Tables 


The resultant trip tables for the other purposes are then prepared. Data from 
the latest household travel survey are used to split these peak-period and non- 
peak-period files into person trip tables for each time period. These trip tables 
are then used as inputs to the mode choice model. 


MODE CHOICE 


Overview 


Mode choice is the third step in travel demand forecasting and in CTPS’s 
regional travel demand model. It is the process in which the trips from 
distribution are split between the various available modes of the transportation 
network. 


CTPS developed multinomial logit mode choice models by trip purpose using 
1991 Household Travel Survey data, travel impedances obtained from highway 
and transit networks, 1990 and 2000 U.S. census data, and a variety of other 
data sources. The mode choice models estimate modal splits for four trip 
purposes: HBW, HBO (which includes HBPB and HBSR), HBSC, and NHB. 
These models have been calibrated and validated. The mode choice models 
are applied, by purpose, to the intraregional person trip tables that result from 
the trip distribution model. 


The mode choice models split the trips for each purpose among six modes: 1) 
walk-access transit, 2) drive-access transit, 3) single-occupancy vehicles, 4) 
high-occupancy vehicles with two persons, 5) high-occupancy vehicles with 
three or more persons (for the HBW trip purpose only), and 6) a pure walk 
mode. The stations used in the execution of drive-access transit trips are 
identified using a special component of the mode choice model: a station 
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choice model. Specific sub-mode selection (i.e., local bus, express bus, light 
rail, commuter rail, etc.) occurs during the transit assignment process. 


The mode choice models estimate mode splits for intraregional trips only (trips 
contained within the model boundaries). They estimate mode shares for both 
inter-zonal trips (from one zone to another zone) and intra-zonal trips (from and 
to the same zone); however, intra-zonal trips are only split between the walk 
and auto modes. 


Factors based upon the latest household travel survey are used to divide the 
trip tables produced by the trip distribution models into two trip tables: one for 
the trips made from production TAZ to attraction TAZ, the other for the trips 
made from attraction TAZ to production TAZ. The mode choice models are 
applied to these trip tables in two stages: first for the trips made from 
production TAZ to attraction TAZ (using the origin-destination input matrices), 
then for the trips made from attraction TAZ to production TAZ (using the 
inverse of the origin-destination input matrices). 


Variables 


The following are brief descriptions of the variables the mode choice models 
use to estimate mode splits: 


¢ Nest coefficient: Represents the degree of interactivity between the 
modes within the nest and other modes or nests. The value ranges 
between 0 and 1, with 1 indicating that switches to and from other modes 
are as likely as switches to and from modes within a nest. A value of 0 
indicates there would be no switching between the nest modes and other 
modes. 


¢ In-vehicle travel time (IVTT): Represents time spent in the modal vehicle 
during a given trip. 
¢ Out-of-vehicle time: Includes all walk, boarding, and wait time. 


* Drive-access time: Represents driving time between a trip end anda 
transit station parking lot. 


« Terminal time: Represents the time it takes to travel between a vehicle 
and the trip origin or destination. 


¢ Fare: Represents the transit fare, in dollars, a transit rider will pay to use 
the system. Also included is one-half of any applicable parking costs 
(one-half because such costs are calculated on the basis of a one-way 
trip) at a transit station parking facility. 


¢ Auto cost: Represents auto operating and toll costs. Also included is 
one-half of any applicable parking costs (one-half because such costs are 
calculated on the basis of a one-way trip) on the street or in a parking 


CTPS aD: May 13, 2014 


facility. Also, for shared-ride modes, total auto costs are divided by the 
appropriate auto occupancy. 


¢ Household size: Represents the number of persons per household. This 
estimate is obtained from the trip generation model. 


¢ Vehicles/person: Represents the total number of vehicles per person in a 
household. Vehicles are estimated using the vehicle availability model 
described earlier. 


¢ Population density: Represents total population per acre of dry land. 


¢ Percent transit origins/destinations: Represents the AM peak period 
transit share of work trip ends within a TAZ, as computed by the home- 
based-work mode-choice model. 


The Four Trip Purposes and the Station Choice Model 


Home-Based Work Model 


Home-based work (HBW) is the only trip purpose for which the mode choice 
models distinguish between two-person carpools (HOV2) and three-or-more- 
person carpools (HOV3+). The model specifications are shown in Table 10. 


A transit nest is incorporated into the model on the basis that the decision to 
take transit over the other modes is made before selection of a particular transit 
mode. The transit coefficients are the same for both walk access (WAT) and 
drive access (DAT) and include coefficients for in-vehicle, initial wait, transfer 
wait, and total walk time. Drive-access time and production terminal times are 
included in DAT as one parameter. 


The WAT fare includes the transit fare in dollars. For DAT, costs include the 
transit fare and half of any parking cost. Population density by traffic zone, in 
people per acre, is included in walk-access transit, and it is positively 
correlated: the greater the density, the more likely a traveler is to choose this 
mode. The zones with high population densities also have more transit stops. 
Vehicles per worker is a socioeconomic input unique to this trip purpose for 
DAT. It is also positively correlated, since a higher vehicles-per-worker ratio 
increases the likelihood of a vehicle’s being available for a trip to a park-and- 
ride lot. 


The auto times and cost coefficients are the same for the three auto modes. 
For HOV2 and HOV3+ the auto cost is divided by the average vehicle 
occupancies to reflect the sharing of costs between vehicle occupants. 
Household size is included as a positively correlated variable for the shared- 
ride modes and has a somewhat greater impact for HOV3+ than HOV2. 
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TABLE 10 
Home-Based-Work Mode Choice Model Specifications 


Tnpedance Vara 
Nest Terminal Walk Initial Transfer Auto Boarding Fare Auto Population | Vehicles/ HH 
Drive-Alone 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
HOV2 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
HOV3+ 
Top Level -0.05466 -0.292 
Application Level -0.05466 -0.292 
Ratio to IVTT ($/hr) 1 5.34211 
Walk 
Top Level 
Application Level 
Ratio to IVTT ($/hr) 
Walk-Access Transit 
Top Level : -0.05466 -0.1007)  -0.11292) -0.11292 -0.05466 -0.32 0.01889 
Application Level -0.08049 -0.14828} -0.16628) -0.16628 -0.08049| -0.47121 0.02781 
Ratio to IVTT ($/hr) 1 1.8423 2.06593 2.06593 1 $ 10.25 -0.34551 
Drive-Access Transit 
Top Level : -0.05466 -0.292 -0.1007)  -0.11292) -0.11292] -0.13665) -0.05466 -0.32 


Application Level -0.08049| -0.42998| -0.14828) -0.16628} -0.16628| -0.20122; -0.08049| -0.47121 
Ratio to IVTT ($/hr) 1 5.34211 1.8423 2.06593 2.06593 2:5 1 $ 10.25 
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Home-Based Other Model 


The home-based other (HBO) mode choice model combines the home-based 
shopping and home-based recreational trip tables output from the trip 
distribution process into a single HBO trip table. The model specifications are 
shown in Table 11. The model is similar to the HBW mode choice model, 
except for the following three differences. First, since there is only one shared- 
ride mode, HOV2+, household size is only a parameter for this one mode. 
Second, the vehicles per person in a household is used, as opposed to 
vehicles per worker. Finally, a distance dummy equal to one if the trip distance 
is less than a mile and zero otherwise is added to the walk mode. This reflects 
the fact that people taking short trips for this purpose are more likely to walk 
than choose another mode. 


Non-Home-Based Model 


The non-home-based (NHB) model splits work trips and non-work trips. The 
model specifications are shown in Table 12. There is a work dummy variable in 
the two auto modes which is equal to one if the trip is a non-home-based work 
trip and zero otherwise. The coefficient is positive for SOV and negative for 
HOV, indicating that the SOV mode is more likely on work-related trips than on 
non-work trips. The percentage of trips attracted to the origin and destination 
zones that is SOV is a variable in the drive-alone mode. The percentage is 
taken from the results of the HBW mode choice model and is positively 
correlated. Finally, the distance dummy in the walk mode is equal to one if the 
distance is less than a mile. It has a positive coefficient. 


Home-Based School Model 


The home-based school (HBSC) model was re-estimated and restructured in 
2004 to allow for compatibility of the HBSC purpose with the Federal Transit 
Administration’s Summit program. The previous HBSC model had one nest 
comprising all motorized modes. The revised HBSC model has two nests, 
transit and highway. The revised HBSC model specifications are shown in 
Table 13. 


Station Choice Model 


The final part of the mode choice model is the assignment of drive-access 
transit trips to transit stations in the station choice model. This model uses 
estimates of highway travel times and costs from the highway assignment 
model, estimates of transit impedances from the walk-access transit 
assignment model, and estimated transit parking lot capacities to distribute 
drive-access transit trips among the transit stations with parking lots. The 
model also estimates the impedances associated with the drive-access transit 
trips between each TAZ pair and, if parking at the transit parking lots is 
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constrained, reassigns demand for full parking lots to other parking lots or to 
other modes of transportation. 
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TABLE 11 
Home-Based-Other Mode Choice Model Specifications 


Impedance Variable Socioeconomic Variable 
Nest Terminal Initial Transfer Auto Boarding Auto Population | Vehicles/ HH Distance 
Coeff IVTT Time Wait Wait Access Time Cost ($) Density Worker Size Dummy 


Drive-Alone 


-0.01965 -0.2308 
-0.01965 -0.2308 
1 11.7463 


Top Level 


Application Level 
Ratio to IVTT ($/hr) 


HOV2+ 
Top Level 1] -0.01965 -0.2308 
Application Level -0.01965 -0.2308 
Ratio to IVTT ($/hr) 1 11.7463 


Walk 
Top Level 
Application Level 
Ratio to IVTT ($/hr) 

Walk-Access Transit 
Top Level 0.3722] -0.01965 -0.05895|  -0.05895| — -0.05895 -0.01965| — -0.22378 0.00883 
Application Level -0.05279 -0.15838] -0.15838} -0.15838 -0.05279| — -0.60123 0.02373 
Ratio to IVTT ($/hr) 1 3.0002 3.0002 3.0002 1 $ 5.27 -0.44951 


Drive-Access Transit 
Top Level 0.3722] -0.01965 -0.2308} -0.05895| -0.05895| -0.05895|} _-0.04912) -0.01965| -0.22378 E 0.71239 


-0.05895 
-0.05895 


Application Level -0.05279 -0.6201} -0.15838] -0.15838] -0.15838) -0.13198} -0.05279} -0.60123 . 1.914 
Ratio to IVTT ($/hr) 1 11.7463 3.0002 3.0002 3.0002 2.5 1 $ 5.27 ; -36.2564 
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Drive-Alone 


TABLE 12 
Non-Home-Based-Work Mode Choice Model Specifications 


Impedance Variable Socioeconomic Variable 


Nest 
Coefficient 


Terminal 
Time 


Walk 
Time 


Initial 
Wait 


Transfer 
Wait 


Auto 
Access 


Boarding 
Time 


Fare 


(8) 


Auto 
Cost ($) 


Work 
Dummy 


Distance 
Dummy 


Percent 


Top Level 


-0.03022 


-0.3197 


0.1926 


Application Level 


-0.03022 


-0.3197 


0.1926 


Ratio to IVTT ($/hr) 
HOV2+ 


10.5791 


-6.37326 


Top Level 


-0.03022 


-0.3197 


-0.7627 


Application Level 


-0.03022 


-0.3197 


-0.7627 


Ratio to IVTT ($/hr) 


Walk 


1 


10.5791 


25.2383 


Top Level 


-0.07525 


Application Level 


-0.07525 


Ratio to IVTT ($/hr) 
Walk-Access Transit 


Top Level 


-0.03022 


-0.07525 


-0.08333 


-0.08333 


-0.03022 


Application Level 


-0.03022 


-0.07525 


-0.08333 


-0.08333 


-0.03022 


Ratio to IVTT ($/hr) 
Drive-Access Transit 


1 


2.49007 


2.75745 


2.75745 


1 


Top Level 


-0.03022 


-0.3197 


-0.07525 


-0.08333 


-0.08333 


-0.07555 


-0.03022 


-0.1817 


Application Level 


-0.03022 


-0.3197 


-0.07525 


-0.08333 


-0.08333 


-0.07555 


-0.03022 


-0.1817 


Ratio to IVTT ($/hr) 


CTPS 


1 


10.5791 


4] 


2.49007 


2.75745 


2.75745 


2:5 
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1 


$ 9.98 


TABLE 13 
Home-Based-School Mode Choice Model Specifications 


Impedance Variable 


Nest Terminal Walk Wait Drive-Access Fare Auto Population 
Coefficient IVTT Time Time Time Time (S$) Cost ($) Density 


Drive-Alone 


Top Level 


Application Level 

Ratio to IVTT ($/hr) 
IHOV2+ 

Top Level 


Application Level 

Ratio to IVTT ($/hr) 
Walk 

Top Level 


Application Level 
Ratio to IVTT ($/hr) 

Walk-Access Transit 
Top Level 


Application Level 
Ratio to IVTT ($/hr) 
IDrive-Access Transit 


Top Level 


Application Level 
Ratio to IVTT ($/hr) 


The probability of selecting a station is determined by the combination of 
utilities for the auto and transit legs of the drive-access transit trip. The utility of 
the auto leg (Uj,) is a combination of the auto travel time between production 


TAZ i and transit station k (ATTjx) and the parking capacity at transit station k 
(PCx). 


Ujk = --125 ATTjx + .001 PC, 


The utility of the transit leg (Ukj) is a function of the composite impedance used in 
transit path selection, which includes transit in-vehicle travel time (ITT), boarding 
time (BT\j), waiting time (WtT\;), and walk time (WkT;) accumulated between 
station k and attraction TAZ j. 


Ukj = --05 * (ITT Kj + BT Kg + (2 * (WtTj + WKT,j))) 
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The auto leg utilities are used to identify the five most likely stations to be used 
for each production TAZ, the combined utilities are used to estimate the 
probabilities of selecting each of those stations for each pair of TAZs, and the 
trips are assigned to transit stations. If transit parking is constrained to capacity, 
some trips may not be possible since the parking demand exceeds the capacity 
at the station, so, for those trips, the auto leg utilities are re-estimated to identify 
the five most likely stations with available parking capacity, and the trips are 
assigned to transit stations based upon the combined utilities. Trips which are 
still not assignable due to inadequate parking capacity are then switched to the 
walk-access transit, single-occupancy vehicle, or high-occupancy vehicle mode 
in the same proportion of other trips of the same purpose between the same 
pair of TAZs. 


TRIP ASSIGNMENT 


Trip assignment is the fourth step in the travel demand forecasting process and 
in CTPS’s regional travel demand model. Trip assignment is the process by 
which each trip in the trip tables resulting from the mode choice model is 
assigned to a specific submode (for example, bus or rapid transit) and a 
specific route. The CTPS model uses two distinct assignment procedures, one 
for the transit trips and one covering the highway modes. 


Highway Assignment Routine 


The highway assignment implemented is an equilibrium assignment. The 
fundamental assumption underlying such an assignment procedure is that each 
user of the highway network will choose the route that he or she perceives to 
be the best. The assignment is an aggregate assignment in that traffic volumes 
on any given link are an aggregate number, as opposed to being associated 
with a specific trip. There are several inputs used by the equilibrium assignment 
procedure. The key inputs are the highway demand matrices, the volume delay 
function, and the highway network: 


Highway demand matrices 


The demand matrices that the highway assignment procedure uses as an input 
are the demand matrices that result from the mode choice and distribution 
models and other sources. These are origin-destination matrices of single- 
occupancy vehicles, trucks, taxis, internal-external trips, through trips, and 
high-occupancy vehicles. 


To prepare the mode choice trip tables for use in highway assignments, it is 
necessary to convert person trips to vehicle trips by applying vehicle occupancy 
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factors for HOV modes. These occupancy factors, presented below, vary by trip 
purpose and are based upon the latest household travel survey. 


Home-based work trips = HOV2: 2 persons/vehicle 


HOV3+: 3.373 persons/vehicle 


Home-based other trips ©HOV2+: 2.404 persons/vehicle 


Home-based school trips HOV2+: 2.788 persons/vehicle 


Non-home-based trips HOV2+: 2.385 persons/vehicle 


In addition to manipulating the output matrices from mode choice, it is necessary 
to bring in vehicle trip tables produced outside of the mode choice process. 
These vehicle trip tables are: 


External Through — This matrix consists of trips that pass through the 
study area without stopping and hence are exogenous to the travel 
model. The trips were estimated from the 1991 external travel survey, 
2000 Census Journey to Work data, and traffic counts. 


Taxi — The taxi vehicle trip table was originally developed from a 1993 
survey and has since been revised several times based upon a factoring 
process. 


Logan Airport SOV and HOV -— This trip table is developed from a 
separate Logan Airport Passenger Mode Choice Model, which was 
developed based on a 2007 Massachusetts Port Authority survey. 


Drive-Access-Transit Auto Access — DAT trips are determined through 
the station choice model, which is a part of the mode choice process. 
Each DAT trip requires a vehicle access trip. 


Interregional SOV and HOV -— The interregional vehicle trip tables are 
generated through the interregional trip distribution model. 


Pick-Up/Drop-Off SOV and HOV — The pick-up/drop-off (PUDO) tables, 
produced by the interregional trip distribution model, cover those trips in 
which a person is dropped off at his or her destination (not an 
intermediate parking lot). 


Truck — The truck trip tables are produced from the new tour-based truck 
trip model. 


The Boston MPO regional travel demand forecasting model previously had a 
truck trip table, developed from data several decades old, as a fixed input into the 
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highway assignment model. This approach was eventually found wanting, 
hence, a different approach was taken to improve the estimation of the major 
elements that compose the commercial vehicle portion of highway traffic. An 
integrated behavioral tour-based model was developed from the Vehicle 
Inventory and Use Survey, Massachusetts Registry of Motor Vehicle files, and 
existing truck trip generation rates. These existing sources were supplemented 
by specifically-focused telephone and travel-intercept surveys and video data 
capture which provided information used to quantify key behavioral relationships. 


The revised truck travel forecasting model incorporates new several factors into 
the truck trip tables used for highway assignments. With these changes, the 
truck model produces truck travel estimates which are sensitive to demographic 
changes and which are consistent with the roadway network and observed truck 
travel patterns and operating characteristics. These innovative features can be 
characterized into three major elements: 


¢ BEHAVIORAL. The model is based upon functional usage categories 
which capture relatively homogeneous patterns of truck operation and are 
tied to regional socioeconomic characteristics. 


¢ TOUR-BASED. The model differentiates between truck trip tour ends 
and their intermediate starts and stops in order to impose a tour-like form 
on the pairing of truck trip ends. This, as a result, distributes truck trip 
ends appropriately between truck garage sites and truck starts and stops 
along delivery routes. 


¢ INTEGRATED. The model is sensitive to changes in a specific set of 
interacting variables that are internally consistent and externally 
constrained. The variables include sector employment and population, 
truck ownership and operational characteristics, highway network truck 
restrictions, link truck volume counts, time-of-day, and intra-regional and 
inter-regional truck travel demand. Truck travel volumes are estimated as 
a function of the population and employment by type of business in each 
TAZ. 


The underlying premise of the modeling approach is that overall truck travel 
demand can be divided into nine relatively identifiable and homogenous 
functional usage categories. Each of the nine is comprised of relatively similar 
travel characteristics as measured in such variables as tours per day, trips per 
tour, and trip length. 


These nine distinct categories are: 
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¢ Tankers — distinct body type, many carry hazardous materials. 


Household Goods - perform distinct service, as they move the 
belongings (not products) of their clients 


¢ Less-than-truckload/Truckload — commercial carriers transporting wide 
varieties of goods 


¢ Food and Warehouse Distribution — distributing goods (sometimes non- 
durable, so time-sensitive) to retail outlets. 


¢ Intermodal — picking up or delivering goods also carried by rail or boat. 
¢ Package — distinct service type, many stops per tour. 

¢ Heavy — large vehicles, most subject to weight limitations. 

¢ Retail — delivering goods to end users. 

¢ Pickup/Van — small vehicles, least subject to restrictions. 


Within the modeling process, a series of relationships were established among 
firm employment, firm truck ownership/usage, and truck type and usage 
category. These relationships are expressed in terms of both FHWA physical 
vehicle classes and usage categories. This correspondence made it possible 
to validate and, where necessary, to adjust our new travel demand matrices 
through use of trip table estimation techniques. In this way, we adjusted our 
initial demand levels for four time periods to observed truck volumes from 
counts conducted on links of the highway system. 


Volume-delay function 


The function used in the highway assignment procedure is a volume-delay 
function, which, when applied in the context of a highway assignment, changes 
the speeds users of the network experience based upon the volumes on the 
network. The volume-delay function employed in the CTPS regional model is a 
variation on the so-called Bureau of Public Roads (BPR) function. Developed 
by its now defunct namesake, the BPR function is a widely used and validated 
volume-delay function that is parabolic in shape and takes the form: 


Congested Speed = (Free-Flow Speed)/(1 + [Volume/Capacity]*) 


The CTPS regional model is segmented by time periods. For each time period, 
the BPR function is altered to reflect the number of hours in that period. 


Highway network 


The highway network is an abstract digital representation of the real highway 
network in eastern Massachusetts. For future-year scenarios, the highway 
network depicts roadway links that are planned in addition to the existing 
highway network. The base year highway network is a depiction of the eastern 
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Massachusetts highway network as it existed in the year 2009. The highway 
network in the base and future years includes information about number of 
lanes, free-flow speeds, and capacity (in vehicles per lane per hour). Freeways 
typically have a free-flow speed of 60 miles per hour, are three lanes, and have 
a capacity of 1,950 vehicles per lane per hour. Smaller arterials typically have a 
free-flow speed of 30 to 45 miles per hour, are coded as having one or two 
lanes, and have a capacity of 900 to 1,000 vehicles per lane per hour. Such 
parameters are consistent with widely accepted traffic engineering principles 
and the Transportation Research Board’s Highway Capacity Manual. 


The highway assignment procedure performs a multi-class generalized cost 
equilibrium auto assignment. The multi-class assignment runs an assignment 
for the demand matrices of three modes, SOV, HOV, and trucks, from the total 
vehicle trip tables for each class, which are assigned by time period. Tolls 
affect the assignment and are stored on the network. 


The highway assignment procedure is iterative in that the assignment is 
calculated repeatedly, in order to mathematically optimize assignment results. 
Three criteria are used to determine how many iterations of the assignment 
procedure are used: 


First, the relative gap is an estimate of the difference between the current 
assignment and a perfect equilibrium assignment, in which all paths used for a 
given origin-destination pair would have exactly the same time. The default 
relative gap is 0.5%, but CTPS employs 0.01% so that a more accurate 
assignment will result. 


Another criterion for when to stop the iterations is the normalized gap (or trip 
time differential), which is the difference between the mean trip time of the 
current assignment and the mean minimal trip time. The mean trip time is the 
average trip time on the paths used in the previous iteration; the mean minimal 
trip time is the average trip time computed using the shortest paths of the 
current iteration. Again, a minimum level is selected, 0.01 minutes, in order for 
the designated number of iterations to be carried out. 


If neither of these criteria is met, the CTPS regional model highway assignment 
procedure is set to stop after running through 50 iterations. 


Transit Assignment Routine 


The transit assignment is a multi-path assignment based on the calculation of 
optimal transit strategies for system users. A transit strategy is roughly 
analogous to a path in highway assignment. The transit assignment allows for 
users of the transit system switching within the transit network between various 
available transit services in order to reach their destination. In basic terms, the 
transit assignment algorithm identifies the optimal service or services at each 
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node in the transit network for each origin and destination node pair. This 
algorithm is repeated for all nodes, starting with the destination node and 
culminating at the origin node. 


Like the highway assignment procedure, the transit assignment procedure 
utilizes several key inputs to estimate a transit assignment. Three of the key 
inputs are the transit demand matrices, the transit functions, and the transit 
network: 


Transit demand matrices 


The transit demand matrices are just that, matrices of trips that have been split 
into the transit mode because the utility of their trip suggests that transit is an 
attractive mode choice for their particular origin-destination pair. These trip 
tables come from three sources: 


¢ Walk-access transit trip tables from the mode choice model 
¢ Drive-access transit trip tables from the station choice model 


¢ Logan transit trip tables from the Logan Airport Passenger Mode Choice 
Model 


Functions 


The function used in the transit assignment procedure depicts the relative 
levels of attractiveness among the numerous paths available in the eastern 
Massachusetts transit network for each pair of TAZs. Costs are translated to 
time assuming a value of time of $12 per hour (using 1991 dollars) and 
doubling the out-of-vehicle time (walk and wait times) before adding it to in- 
vehicle time. 


Transit network 


The transit network is an abstract digital representation of the real transit 
network in eastern Massachusetts. For future-year scenarios, the transit 
network depicts transit links that are planned in addition to the existing transit 
network. The base year transit network is a depiction of the eastern 
Massachusetts transit network as it existed in the year 2009. The transit 
network includes every commuter rail line, rapid transit line, bus route, and ferry 
route in eastern Massachusetts. The bus routes run on the highway network, 
and their run times are influenced by roadway traffic congestion. Among other 
things, the transit network in the base and future years includes estimated 
vehicle headways, wait times, transit run times, and fares for each line. The 
assignment algorithm takes into consideration all of these elements in 
calculating a transit assignment. 
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Additionally, the transit network represents and accounts for park-and-ride 
facilities. Park-and-ride nodes provide connections between the highway and 
transit networks via a walk link. As a result, drive-access transit trips use both 
the highway and the transit networks. 


The transit network also includes an extensive set of walk-access and transfer 
links. All these links assume a speed of 3 miles per hour. 


Walk-access links are an abstract representation of all of the walking routes 
transit users utilize in eastern Massachusetts to access the transit system. In 
other words, they are an aggregate abstraction of the sidewalks, roadways, 
backyards, driveways, and shortcuts people use to walk to the transit system. 


The walk-access estimation process is an automated process that involves 
three steps. The first step builds paths and distances on a walk network 
roadway geographic information system (GIS) coverage that is created from 
the most recent statewide digital line graph (DLG) coverage of the roadway 
network. The roadways that are unsuitable for walking within the study area are 
then cut from that coverage. The path building and distance skimming between 
transit stops and zones is calculated on this coverage. The distances between 
the transit stops and stations active under the scenario under study and each 
TAZ are then calculated from this coverage. Up to two walk links are created 
between each TAZ and the stations and stops on each transit line, with no links 
over one mile. Transfer links are created to connect all stations and stops 
within a quarter-mile walk. 


Fare Coding 


Average transit fares based on collected empirical data are used for coding in 
the model network. Each transit submode (boat, bus rapid transit, rapid transit, 
bus, commuter rail, and shuttle) is assigned a boarding fare that is placed on 
the walk access links connected to the nodes that serve the stations and stops 
for that submode. In addition, each pair of submodes is assigned a transfer fare 
that is placed on the transfer links connected to the nodes that serve the 
stations and stops for that submode. Additional zone fares are represented as 
segment fares placed on the transit links crossing the fare zone boundaries. In 
addition, park-and-ride parking charges are coded onto the walk links that 
connect the park-and-ride nodes to the transit station and stop nodes. 


Fares are translated into time for influencing path selection by assuming a 
value of time of $12 (in 1991 dollars) per hour. Although fares are expressed in 
minutes to allow them to be included in the impedances that influence path 
selection, they are kept separate from travel times for input into the mode 
choice model. 
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CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Metropolitan Planning Organization 
MEMORANDUM 


DATE March 17, 2014 


TO Kristine Wickham-Zimmerman, Joseph Wanat, Caroline Ducas - VHB 
Matthew Ciborowski - MassDOT 


FROM Bruce Kaplan, Ying Bao 
CTPS 


RE South Station Expansion: Model Year Representation 


This memorandum serves to clarify a few issues regarding the vintage of some 
of the input data used in the travel demand forecasting work. Some base year 
regional model data, such as demographic data and the transit service plans, 
do represent 2009/2010 conditions as opposed to the desired 2012 base year 
situation. Nonetheless, we are confident that the base year model does 
adequately represent conditions in 2012. 


First, very little socio-economic and transit ridership change occurred in the 
Boston area between 2009 and 2011. According to the town-level estimates 
from US Census Bureau Population Estimates Program, the region’s 
population grew by 0.21% and its employment grew by only 2%. Additionally, 
the region’s commuter rail ridership remained constant during that period, only 
varying about 0.5%; moreover, very little service change occurred. 


Second, although the base year model employed some input data from 2009 
and 2010, it was calibrated to spring 2012 conditions. Transit ridership for the 
South Side commuter rail lines were calibrated to the spring 2012 counts. Peak 
hour volumes were specifically calibrated to the peak hour balanced counts that 
were collected in 2012. Transfer volumes at South Station were also calibrated 
to ensure consistency with the data collected in 2012 and 2013. Rapid transit 
station boardings and transfers at downtown stations (South Station, Downtown 
Crossing, Park Street, State, and Government Center) were calibrated to the 
2012 MBTA AFC count data. 


BK/bk 
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Project Office Telephone (978) 905-4000 
99 High Street, 10" Floor Facsimile (978) 905-4001 
Boston, MA 02110 


SOUTH STATION 
EXPANSION 


Date To 

April 30, 2014 Drew Galloway - Amtrak 
SOUTH STATION From 

EXPANSION Matt Ciborowski - MassDOT 
PROJECT TEAM 


Prepared By 


CORRESPONDENCE Caroline Ducas, Kristine Wickham - 
VHB 
Subject 
Amtrak 2035 Horizon Year 
Ridership Projections 
Background 


In September 2013, the National Railroad Passenger Corporation (Amtrak) provided the South Station 
Expansion (SSX) project team with a 2040 horizon year service plan and corresponding ridership 
projections for SSX planning purposes.' In November 2013, Amtrak provided the SSX team with an 
updated 2020-2040 service plan for the SSX project’s 2035 horizon year. Consequently, the SSX team 
updated the ridership projections to correspond with the most current service plan (the November 2013 
Update). Amtrak approved the updated ridership forecasts in February 2014 for use in the SSX project. 


This memorandum documents the methodology used to prepare the final intercity ridership forecasts for 
the SSX project, which correspond to Amtrak’s future year 2020-2040 intercity service plan 
(November 2013 Update) and include estimated 2035 horizon year ridership for Amtrak intercity trains 
serving the Boston area stations of South Station, Back Bay, and Route 128. The results of the ridership 
forecasting analysis are also presented in this memorandum. 


Proposed Intercity Service Plan 


Table 1 below summarizes the proposed intercity service plan received from Amtrak in September 2013 as 
well as the November 2013 service plan update. 


According to the most recent intercity service plan received from Amtrak, dated November 2013, rail 
service to/from Boston is anticipated to double from an existing 40 trains per weekday to a total of 80 trains 
per weekday in the future 2020-2040 horizon. As detailed below, the proposed service plan maintains 
existing Regional service operating via the Shore Line’ and existing Long Distance service operating via 
the Inland Route,’ expands Acela high speed service operating via the Shore Line, and adds new Regional 
service via the Inland Route. 


' A summary of Amtrak’s September 2013 ridership projections, along with supporting background materials, is included for reference in 
Exhibit A. 

> The Shore Line refers to the Northeast Corridor railway line through southern Connecticut. 

3 The Inland Route refers to the Boston-Worcester-Springfield railway corridor. 
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Table 1 Proposed Amtrak Intercity Service Plan Summar 
2013 Future Year (2020-2040 Horizon 


Existing Intercity Service | Intercity Service Plan 
Schedule Plan (Sept. 2013) | (Nov. 2013 Update) 


15 NB 14NB 
15 SB 14 SB 
30 28 
9 NB 9 NB 
9 SB 9 SB 
18 18 
3 NB/EB 4 NB/EB 
Regional Service (Inland Route) - 3 SB/WB 4 SB/WB 
6 8 
: é 1 NB/EB 1 NB/EB 1 NB/EB 
Long Distance Service 1 SB/WB 1 SB/WB 1 SB/WB 
(Inland Route) 2 2 See 
10 NB/EB 
10 SB/WB 
20 
20 NB/EB 38 NB/EB 


TOTAL 20 SB/WB 38 SB/WB 


40 76 
Note: NB = Northbound, EB = Eastbound, SB = Southbound, WB = Westbound. 


Existing Intercity Service To Remain 


The nine existing daily round trip Regional trains that operate between Boston, New York and points further 
south via Providence and the Shore Line are maintained in Amtrak’s proposed intercity service plan. Also 
maintained is the existing Lake Shore Limited Service, which consists of one daily round trip Long Distance 
train that operates between Boston and Chicago via the Inland Route. 


Existing Intercity Service To Be Expanded 


Amtrak’s proposed service plan increases Acela high speed service to/from Boston by an additional four 
round trips a day, for a total of 14 daily round trip Acela trains serving Boston via Providence and the Shore 
Line. 


Proposed New Intercity Service 


Amtrak’s proposed service plan adds new intercity rail service operating via the Inland Route. Specifically, 
four new round trip Regional trains operating via the Inland Route between Boston, New York and points 
further south are proposed. Combined with improvements currently underway along the Springfield Line, 
which serves the Connecticut River Valley from New Haven to Vermont, the Springfield Line/Inland Route 
offers an opportunity to provide improved services between the cities along its corridor as well as additional 
Regional service to points west of New Haven. 
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In addition, 12 new round trip New England Regional trains operating between Boston and Springfield via 
the Inland Route are proposed. Distinct from the proposed Inland Route Regional service to New York, the 
New England Regional Service along the Inland Route would provide for an opportunity to provide 
enhanced service, appropriately sized to meet the demand of the New England region, without being 
required to operate the long train consists needed to meet passenger demand to/from New York Penn 
Station. 


Next-Generation (NextGen) High Speed Rail Program 


Amtrak’s vision for next-generation (NextGen) high speed rail services for the Boston to Washington 
corridor are described in Amtrak’s A Vision for High-Speed Rail in the Northeast Corridor (2010) and The 
Amtrak Vision for the Northeast Corridor — 2012 Update Report (2012). For the purposes of advancing the 
SSX project, it is assumed that the proposed NextGen service would require a new alignment with dedicated 
high speed tracks (likely subsurface in tunnels) due to the capacity constraints along the existing Northeast 
Corridor. Due to the extremely dense and therefore challenging land use patterns approaching Boston, the 
proposed NextGen service would also likely require a dedicated Lower Level Concourse at South Station. 
As such, NextGen service plans and ridership are being developed independently from the SSX project. 


Intercity Ridership Projection Methodology 


The following describes the methodology used to prepare the final Amtrak-approved intercity ridership 
projections for the SSX project’s 2035 horizon year (provided in Exhibit B): 


1. Baseline annual ridership by train was estimated. The Baseline ridership represents existing (2012) 
ridership for current services that will be maintained (Shore Line Regional and Long Distance) as well 
as the estimated year 2012 start-up ridership for expanded (Acela) and new proposed services (Inland 
Route Regional and Inland Route New England Regional). 

a. Shore Line Regional and Long Distance train Baseline ridership was estimated using FY 2012 
ridership data. 

b. Inland Route train ridership (Regional and New England Regional) was estimated using a service 
elasticity* approach and previous Inland Route projections prepared by Amtrak. The methodology 
used for Inland Route ridership projections is detailed in a subsequent section of this memorandum, 
Inland Route Ridership Methodology. 

c. Acela ridership was estimated using a service elasticity approach and existing FY 2012 ridership 
data. The methodology used for Acela ridership projections is detailed in a subsequent section of 
this memorandum, Acela Ridership Methodology. 

2. Total eastbound Baseline annual ridership was adjusted to equal westbound Baseline annual ridership 
for each Boston-area station (South Station, Back Bay, and Route 128). The overall difference in 
directional ridership was distributed evenly amongst all eastbound trains. 

3. In order to estimate 2035 horizon year ridership, average weekday ridership by train was estimated for 
No Growth (equal to Baseline), Low Growth (145% of Baseline), and High Growth (175% of Baseline) 
scenarios. The assumptions for growth percentages and days run per year are consistent with those used 
in the prior (September 2013) Amtrak projections. 


4 Service elasticity refers to the degree to which ridership changes in response to changes in the frequency of service offered. Service elasticity is 
measured as the percentage change in ridership resulting from a one percent change in service frequency. For example, a service elasticity of 0.5 
means that each one percent increase in frequency causes ridership to increase by 0.5 percent. A service elasticity of less than | is considered to be 
inelastic because a change in service frequency causes less than a proportional change in ridership. In contrast, a service elasticity of greater than | 
is considered to be elastic, corresponding to a change in service frequency causing more than a proportional change in ridership. 
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Inland Route Ridership Methodology 


In 2012, AECOM prepared a ridership forecast for the New Haven to Boston corridor built around a service 
plan of five round trips a day and a horizon year of 2030. Amtrak used this AECOM forecast, (with 
adjustment factors to account for service frequency and horizon year changes), to prepare SSX ridership 
estimates based on the September 2013 service plan, which consisted of 13 combined Inland Route 
Regional/New England Regional round trips per day. The November 2013 service plan update increased 
the number of combined Inland Route Regional/New England Regional trains from 13 to 16 round trips per 
day. The following outlines the methodology used by the SSX team to estimate 2035 Inland Route ridership 
based on the November 2013 service plan update (see Exhibit C for detailed calculations): 


1. A service elasticity of 0.34° for Amtrak Regional service, based on the Amtrak travel demand model 
as reported in the New Haven-Hartford-Springfield Rail Project Service Development Plan, was used 
to prepare Inland Route ridership projections (see Exhibit C, Step 1). 

2. Annual start-up ridership for the November 2013 operating plan, corresponding to 16 daily round trips, 
was estimated using the service elasticity in Step 1 above and the SSX ridership projections previously 
prepared by Amtrak in September 2013, which correspond to 13 daily round trips.° (Refer to Exhibit C, 
Step 2). 

3. The demand split between South Station and Back Bay was calculated using FY 2012 demand splits, 
consistent with Amtrak’s September 2013 projection methodology (see Exhibit C, Step 3). 

4. All trains from the November 2013 service plan were assigned to a demand curve time slot (see 
Exhibit C, Step 4). 

5. The Inland Route service demand curve prepared by Amtrak in September 2013 was adjusted to assign 
a demand percentage to each time slot associated with a proposed train. Adjustments were 
approximated based on overall demand trends from Amtrak’s September 2013 projections. (Refer to 
Exhibit C, Step 5). 

6. Inland Route ridership by station and train was calculated based on the estimated demand splits (Step 3) 
and the adjusted demand curve (Step 5). (Refer to Exhibit C, Step 6). 


Acela Ridership Methodology 


Amtrak’s November 2013 service plan update increased Acela service from 10 existing round trips per day 
to a proposed 14 round trips per day. The following methodology was used by the SSX team to estimate 
2035 Acela ridership, corresponding to the November 2013 service plan update (see Exhibit D for 
detailed calculations): 


> A service elasticity of 0.34 means that each one percent increase in frequency will cause ridership to increase by 0.34 percent. 


° Industry research shows that ridership is more sensitive to service frequency changes in cases where prior service levels are comparatively low 
(TCRP Report 95). A service elasticity of 0.34 is relatively modest (as compared to the range of train service elasticities reported in TCRP Report 
95) and therefore would be most appropriate for calculations involving modest service changes. As such, the Inland Route projections for the 
November 2013 service plan (16 daily round trips) were calculated using this 0.34 service elasticity with the September 2013 Amtrak projections 
(13 daily round trips) as opposed to the 2013 AECOM projections (5 daily round trips). 


To check the order of magnitude of the results, the service elasticity corresponding to the projected ridership increase between the 2012 AECOM 
projections (93,232 annual Inland Route riders for a 5 daily round trip service) and the November 2013 projections (315,361 annual Inland Route 
riders for a 16 daily round trip service) was calculated. The resulting service elasticity, equal to 1.04, is within a reasonable order of magnitude, 
particularly given the very significant increase in train service. 
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1. A service elasticity of 0.35’ for Amtrak Acela service, based on the Amtrak travel demand model as 
reported in the New Haven-Hartford-Springfield Rail Project Service Development Plan, was used to 
prepare the Acela ridership projections (see Exhibit D, Step 1). 

2. Annual start-up ridership by station for the November 2013 operating plan, corresponding to 14 daily 
round trips, was estimated using the service elasticity in Step | above and existing (FY 2012) Acela 
ridership data. (Refer to Exhibit D, Step 2). 

3. Baseline demand distribution curves by station were approximated based on existing demand 
distribution trends and proposed new service slots (see Exhibit D, Step 3). 

4. Acela ridership by station and train was calculated based on the estimated ridership by station (Step 2) 
and the estimated demand curves (Step 3). (Refer to Exhibit D, Step 4). 


Intercity Ridership Projection Summary 


The final Amtrak-approved intercity ridership projections for the SSX project 2035 horizon year are 
summarized below in Table 2. By 2035, approximately 12,690 to 15,320 combined weekday boardings and 
alightings are projected for South Station, Back Bay and Route 128 stations based on the Low Growth and 
High Growth scenarios, respectively. Please refer to Exhibit B for detailed results. 


Table 2 SSX Project 2035 Horizon Year Intercity Ridership Summar 

Weekday Boardings & Alightings (Per Nov. 2013 Service Plan Update) 
| Baseline/No Growth | Low Growth Scenario _| High Growth Scenario 

9,270 

3,530 

2,520 

15,320 


Note: Results are rounded to the nearest 10. 


TA service elasticity of 0.35 means that each one percent increase in frequency will cause ridership to increase by 0.35 percent. 
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Exhibit A Amtrak Projected 2040 Horizon Year Ridership (September 
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2013) 


Amtrak Projected 2040 Horizon Year Ridership 
Summary (September 2013) 


Amtrak Projected 2040 Horizon Year Ridership 
Supplementary Background Materials 
(September 2013) 
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Table A-1 


PROJECTED 2040 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Boarding Westbound / Southbound Trains from a Back Bay and Route 128 Stations 


onstructed Weekda 


FY13 
Trains 


Tota. [20 Te] se 20) 


Amtrak Projected 2040 Horizon Year Ridership Summary (September 2013), 


Westbound/Southbound Trains 


New 
Trains 


> 
oOo, ow 


ervice 


Total |} Train Inland Route 
Trains} | Starts Lad SPG NHV Run 


High Speed Train 
Regional Service 
Long Distance Service 
New England Regional 
Spare Layover Space 
Total SSX Layovers 


Prepared by Amtrak NECIID Department: ajg - 5/21/13 (Revised 9/19/13) 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128, SPG = Springfield, NHV = New Haven. 
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6,909 3,203 

3,729 1,415 
13,242 5,955 
14.479 5,035 

7,991 3,031 
22,141 9,877 

6.926 2,627 
22,909 9,830 
31,015 12,001 

5,860 2,223 
23,676 9,782 

6,926 2,627 

6,081 2,296 
21,614 8,488 
22,518 9,050 

4,795 1,819 
30,040 10,190 
21,360 8,317 
15,349 3,939 
17,346 6,739 
23,466 9,056 

5,327 2,021 
32,640 11,904 
26,949 10,099 

7458 2,829 
30,432 11,141 
40,003 14,941 
10,122 3,839 
29,212 11,232 
12,786 4,850 
25,960 10,263 
58,054 23,046 
14.917 5,658 
23,364 9,237 
11,188 4,244 
42,008 16,773 

8.524 3,233 
17,523 6,928 
21,027 5.490 


745,866 


[Schedule Frequency [Constructed Baselne J] 
Days |__ Annual Weekday Ons [avg Wray Ons] Tot Avg. Wdy Ons] 


11,845 
18,993 

9,044 
20,540 
17,241 
12,752 


13,942 
2,098 
6,791 

11,556 
7,075 
9,169 


6,172 
8,500 
6,686 
8,512 
8,523 
5,425 


6,249 
4,271 
4,368 
3,844 
3,582 
2,883 
1,957 


Growtl 


QSRESSSSBSSRSLSSBRRERES 


aise 


Total Avg. Wkdy Ons —] Tota 


Avg. 


1p BOS BBY RTE | a 


285,225 212,017 <I CT 


Note 1: All trains run on the Shore Line via Providence and New London unless noted in the “Route” column 
Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 


Note 3; Beige shaded trains with red font indicate new services on Shore Line 


---—- FOR PLANNING PURPOSES ONLY --— 
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Table A-2 Amtrak Projected 2040 Horizon Year Ridership Summary (September 2013), 


Eastbound/Northbound Trains 


PROJECTED 2040 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Arriving from Eastbound fNorthbound Trains at =) Back Bay and Route 128 Stations 


|_Est_LowGrowth= 1.45 | Est. High Growth = 1/5 | 
eS Total " hss Bee RTE Total 


djusted Weekday Service 


chedule / Frequenc' 


FY13 | New aot — Inland Route 
Trains | Trains | Trains} | Finish| NHV SPG BOS 


[Constructed Baselne 
Annual Weekday Ons ig Wy Gos Tota 
[80S __BBY ___RTE || BOS BBY RTE] Avg. 


13,429 
14,917 
$8,126 
13,851 
22,000 
24,149 
10,655 
32,492 

4,262 
26,344 

7,458 
24,992 
33,611 
23,639 

5,327 
37,540 
23,440 
23,241 

8,524 
31,298 
22,513 


23,277 
8,524 
31,370 
24,040 
8,524 
21,397 
22,857 
8,524 
21,986 
15,349 
6,393 
19,932 
18,973 
3,196 
17,426 
11,550 


5,506 
5,658 
22,571 
5,254 
7,519 
9,294 
4,042 
10,421 
1,617 
10,272 
2,829 
9,892 
12,237 
9.411 
2,021 
14,766 
8,958 
8.405 
3,233 
12,519 
8,662 


9,212 
3,233 
10,366 
9,661 
3,233 
8,253 
7,469 
3,233 
9,084 
4,339 
2,425 
8,407 
6,635 
1,212 
7,551 
6,235 


6,210 


2,549 


8,825 
4,123 


2,978 
6,203 


7,197 
5,166 
7,540 


8,058 
8,324 
8,457 


7,420 
9,571 


13,364 


9,689 
16,556 


14,557 
8,730 


15,749 


14,341 
8,013 
10,599 
7,800 


High Speed Train 725,127 __ 275,636 __ 212,017 A a 


Regional Service 

Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Spare Layover Space Note 3: Beige shaded trains with red font indicate new services on Shore Line 

Total SSX Layovers Note 4: Eastbound total riders adjusted to equal westbound total riders 

Prepared by Amtrak NECIID Department: ajg - 5/21/13 (Revised 9/19/13) _ -----FOR PLANNING PURPOSES ONLY ---— 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128, SPG = Springfield, NHV = New Haven. 
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Amtrak Projected 2040 Horizon Year Ridership Supplementary Background Materials 
(September 2013) 


Table A-3 South Station and Back Bay Origin/Destination Ridership Forecasts for 
Inland Route Start-Up Service 


South Station Expansion 
Alternative C1 Base Fares Project (Baseline for Sept 2013 
(Assumes 5 Regional Inland Op Plan Assumes 13 Regional 
Baseline RTs/Day) Inland RTs/Day) 
an oo [ee L 
Pair ea via NHV | Total via NHV Total Alt C1 Factor Total 


| 200 no | 200 | a0 | 00 | 2,082 | 
ree fee {arf off ol ofl ol rf ae 
-s08.| spc | sse| ol sss} tsoie| __ol spo | gots | __7.00 | sop 
i A ee az 
[eos | wi | of oo | oo | tras] io | a7ee | 1,786 | 
pwno | of of to | ta | ota | ta 
[eos | Hp | of oo | oo | rasa] io | gta | 19158| 2.00 
Feos| wer | of of of aa o| a20{ _saa| 200] ose, 
|eos | mon | of of oo | azo] io | ror| _ozor] 200] 13,402 | 
feos [wre [of of of asof of ase ceo zoo es] 
| co | ze | saa] 7.00 | 3,096 | 
|eey | wor | sa] oo | co | son | son] 00 | 2.15 | 
eed care fecucrr| che) acs) _< lf ee rebel ot 
Peey[enr | of of of see] of ses] 06 200 772, 


peor fwm {| of of of azoi| of ayo: _azui} 200} saa 
|eey | wep | oo] o| oo | ava Pve[ vel 2.00] 37 


Source: In 2012, AECOM Inc. provided horizon-year 2030 forecasts for ALT C-1. Amtrak provided train schedule Alternative C1. 
Note: BOS and BBY volumes combined as intercity model does not discriminate between the two. 


Table A-4 — Assignment of Inland Route Ridership to South Station and Back Bay 
Stations — Using Current BOS/BBY Demand Split 


FY’12 Actuals 

BOS 526,054 72.5% 
BBY 199,668 27.5% 
Shore Line 725,722 

Future Allocation 

BOS 213,100 72.5% 
BBY 80,831 27.5% 
Inland Rte 293,931 


Note: BOS = South Station, BBY = Back Bay 
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Amtrak Projected 2040 Horizon Year Ridership Supplementary Background Materials 
Con’t. 


Table A-5 _— Distribution of Westbound Inland Route Riders by Time of Day 
(September 2013) 


Using Current NEC Ridership Demand Curve Using High Frequency Inland Rt Service Demand Curve 
FY'12 Time Slot BOS Percent Future Time Slot Percent BOS BBY Train No. 


Actuals 4a -6a 6909 1.4% Allocation 4a-5a 0.0% - - 
Boarding 6a -8a 49862 9.8% Boarding 5a-6a 3.5% 3,729 1,415 5501 
Trains 8a-10a 82386 16.1% Trains 6a-7a 7.5% 7,991 3,031 143 
(WB) 10a -12p 51400 10.1% (WB) 7a- 8a 6.5% 6,926 2,627 5503 
12p -2p 73452 14.4% 8a- 9a 5.5% 5,860 2,223 §505 
2p -4p 70435 13.8% 9a -10a 6.5% 6,926 2,627 145 
4p-6p 113226 22.2% 10a -11a 4.5% 4,795 1,819 5507 
6p -8p 42008 8.2% 11a -12p 0.0% - - 
8p -10p 21027 4.1% 12p - 1p 0.0% - - 
Shore Line 510705 1p- 2p 5.0% 5,327 2,021 §513 
2p - 3p 7.0% 7,458 2,829 §515 
3p - 4p 9.5% 10,122 3,839 147 
4p - 5p 12.0% 12,786 4,850 5517 
5p - 6p 14.0% 14,917 5,658 5597 
6p- 7p 10.5% 11,188 4,244 5519 
7p - 8p 8.0% 8,524 3,233 5521 
8p - 9p 0.0% - - 
9p-10p 0.0% - - 
10p -11p 0.0% - - 


1ip-12a 0.0% : - 
Inland Rte (One half of trips) 100.0% 106,550 40,416 


Time periods with no value in 
them do not contain train 
departures for the respective 
period. 


Note: BOS = South Station, BBY = Back Bay. 


Table A-6 _ Distribution of Eastbound Inland Route Riders by Time of Day 
(September 2013) 


Using Current NEC Ridership Demand Curve Using High Frequency Inland Rt Service Demand Curve 
FY'12 Time Slot BOS Percent Future Time Slot Percent BOS BBY Train No. 


Actuals 7a-9a 58126 11.4% Allocation 4a-5a 0.0% - 
Arriving 9Qa-11a 56641 11.1% Arriving Sa-6a 0.0% . - 
Trains 11a-1p 59955 11.7% Trains 6a-7a 0.0% - - 
(EB) 1p -3p 61179 12.0% (EB) 7a-8a 14.0% 14,917 5,658 
3p -5p 77052 15.1% 8a- 9a 13.0% 13,851 5,254 

5p -7p 55410 10.8% 9a -10a 10.0% 10,655 4,042 

7p -9p 57277 11.2% 10a -11a 4.0% 4,262 1,617 

9p -11p 56331 11.0% 11a -12p 7.0% 7,458 2,829 

11p-la 13429 2.6% 12p - 1p 0.0% - - 

Shore Line 495400 1p-2p 5.0% 5,327 2,021 

2p - 3p 0.0% - - 

3p - 4p 8.0% 8,524 3,233 

4p - 5p 0.0% - - 

5p - 6p 8.0% 8,524 3,233 

Time periods with no value in 6p - 7p 9.0% 9,589 3,637 

them do not contain train arrivals 7p- 8p 8.0% 8,524 3,233 

for the respective period. 8p - 9p 5.0% 5,327 2,021 

9p-10p 6.0% 6,393 2,425 

10p-11p 3.0% 3,196 1,212 

11p-12a 0.0% - - 


Inland Rte (One half of trips) 100.0% 106,550 40,416 


Note: BOS = South Station, BBY = Back Bay. 
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Exhibit B Amtrak-Approved SSX Project 2035 Horizon Year 
Ridership Summary (November 2013 Update) 
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Table B-1 Amtrak-Approved SSX Project 2035 Horizon Year Ridership Summary (November 2013 Update), 
Westbound/Southbound Trains 


Weekday Passengers Boarding Westbound / Southbound Trains from South, Back Bay and Route 128 Stations 
i|_Baseline/NoGrowth= 112035 Est. Low Growth= 1.45 [2035 Est. High Growth = 1.75 
FY1S | New | 1113 OpPlan|| Tran | — Depart Days Avg. Wkdy Ons _] Total | Avg. Wkdy Ons _] Total Total 
routs | raine| Trane| Trane | | pos | _un_ [SSS — BEY —— re [~B0S____BBY___RTE_| 80S BBY RTE || BOS BBY RTE] Avg. 
7,207 3,366 13,377 4,880 19,397 12,612 5,890 23,410 138 
4,001 1,518 - i 2,201 - 7,002 2,656 - 
14,479 5,035 9,044 7,301 13,114 25,338 8,811 15,827 
10,810 6,251 16,417 9,064 23,805 18,918 10,939 28,730 
8,574 3,252 - 4,716 - 15,004 5,691 - 
14,414 7,693 17,633 11,155 25,569 25,224 13,463 30,859 
7,431 2,819 4,087 - 13,004 4,932 - 
16,816 8,174 , 11,852 21,160 29,428 14,305 25,538 
31,015 12,001 4 17,401 18,490 54,276 21,002 22,316 
6,288 2,385 3,458 - 11,003 4174 - 
18,017 7,693 Z 11,155 16,752 31,530 13,463 20,218 
5,144 1,951 2,829 - 9,003 3.415 - 
6,081 2,296 4 3,329 3,042 10,642 4,018 3,672 
21,614 8,488 12,308 9,847 37,825 14,854 11,884 
4,001 1,518 3 2,201 - 7,002 2,656 - 
16,816 6,732 9,761 12,343 29,428 11,780 14,897 
14,414 5,289 i 7,669 8.817 25,224 9,256 10,641 
3,430 1,301 1,886 6,002 2,277 - 
15,349 3,939 5,712 26,861 6,893 - 
30,040 10,190 - 14,776 ‘s 52,570 17,833 12,381 
12,011 3,847 i 5,578 & 21,020 6,732 6,385 
5,716 2,168 3,144 10,003 3,794 - 
16,816 6,251 i 9,064 id 29,428 10,939 10,641 
32,640 11,904 . 17,261 ! 57,120 20,832 11,701 
21,620 7,693 x 41,155 i! 37,836 13,463 11,705 
8,002 3,035, 4,401 14,004 §,312 - 
26,425 8,655 A 12,550 ,, 46,244 15,146 10,641 
10,860 4,119 5,973 19,005 7,209 - 
40,003 14,941 y 21,664 a 70,005 26,147 9,494 
13,147 4,987 7,231 23,007 8,727 > 
25,224 9,136 7 13,247 if 44,142 15,988 8.513 
14,861 §,637 8,174 26,007 9,865 - 
21,620 8,655 A 12,550 F 37,836 15,146 6,385 
58,054 23,046 8 33,417 * 101,595 40,331 7.644 
9,717 3,686 5,344 17,005 6,450 - 
18,017 6,732 9,761 . 31,530 11,780 4,256 
5,716 2,168 3,144 10,003 3,794 
42,008 16,773 F 24,321 73,514 29,353 
4,001 1,518 2,201 7,002 2,656 
3,430 1,301 1,886 6,002 2.277 
21,027 5,490 7,961 36,797 9,608 3,425 81 21 31 


E 8 11 37 
i High Speed Train 666,854 253,631 181,388] 966,939 367,765 263,013] 1,166,995 443,854 _317,4299] 2.645 1,007 721| 4373] 3,835 1,460 1,045 4,629 1,762 1,261 | 7,652 
=z 


EBA 


64 
62 

9 
39 
30 

7 
22 
59 
23 
12 
36 
68 
44 
7 
50 
24 
86 
29 
54 
32 
50 
33 
21 
39 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
TOTAL] 20] 20] 40) 


Prepared by SSX Team: cd - 2/4/14 _---—- FOR PLANNING PURPOSES ONLY — 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Table B-2 Amtrak-Approved SSX Project 2035 Horizon Year Ridership Summary (November 2013 Update), 
Eastbound/Northbound Trains 


PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Arriving from Eastbound / Northbound Trains at South, Back Bay and Route 128 Stations 


Adjusted Weekday Service | 2035 Est. Low Growth= 1.45 | 2035 Est. High Growth= 1.75 
Y New Up Flan 1 d |__ Avg. Wkdy Offs] Total | Avg. Wkdy Offs] Tota 
| route [Traine Teine| Trang ||| BOS BBY RTE] Aug. [BOS BBY RTE] Ag. 
178 148 


19,764 7,836 9,089 9,458 10,970 
23,499 9,438 - 11,391 - 
84,575 31,333 3,781 37,816 4,563 
21,841 8,809 r 10,632 
24,020 9,451 iF 11,407 
16,868 6,923 t 8,355 
25,846 10,130 a 12,225 
10,238 4,408 5,320 
47,405 15,021 f 18,129 
27,671 10,808 2 13,044 
8,580 3,779 4,561 
25,846 10,130 f 12,225 
49,028 17,654 Al 21,307 
6,094 2,836 ' 3,423 
24,020 9,451 p 11,407 9,852 
8,580 3,779 4,561 a 
24,020 8,773 i ; 10,589 10,872 
54,725 21,321 A 25,733 14,204 
24,020 8,773 , 10,589 11,892 
10,238 4,408 5,320 - 
24,020 8,773 i 10,589 13,932 
45,674 18,063 K 21,800 13,131 
11,895 5,037 6,079 = 
25,846 9,451 i 11,407 15,972 
45,779 14,941 & 18,033 17,102 
14,382 5,980 7217 = 
27,671 10,808 k 13,044 21,073 
6,923 3,151 3,802 
6,923 3,151 F 3,802 
29,496 11,486 13,862 
33,435 10,741 12,963 
8,580 3,779 4,561 
29,496 12,164 A 14,681 
13,224 19,175 3,752 4,528 
3,631 i 5,265 2,522 3,044 
20,342 F i 29,496 12,164 ] 14,681 
19,174 i 4 27,803 9,531 11,503 
3,631 §,265 2,522 3,044 
19,083 fs ; 27,671 12,164 14,681 
2,522 ch 3,044 - 


2 7 a 25 A 
High Speed Train ; 367,765 263,013] 1,166,994 443,854 317.4299] 2.649 1,008 721 3,842 1,462 1,046] 6,349] 4.637 1,764 1,262] 7.663] 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional —_ Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
Note 4: Eastbound constructed baseline total riders adjusted to equal westbound total riders BOS= 201 BBY= 438 RTE= 383 


Prepared by SSX Team: cd - 2/4/14 __----- FOR PLANNING PURPOSES ONLY -—- 


Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Exhibit C Inland Route Ridership Calculations 
(November 2013 Update) 
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Inland Route Ridership Calculations (November 2013 Update) 


1. Assume Inland Regional service elasticity equals 0.34, based on the Amtrak travel demand 
model as reported in the New Haven-Hartford-Springfield Rail Project Service Development 
Plan for Amtrak Regional service (March 2011). 


2. Calculate estimated start-up ridership for the proposed operating plan (November 2013 
Update) with increased Inland Regional service from 13 to 16 round trips a day, based on the 
elasticity in Step 1 and previously prepared Amtrak ridership projection for SSX 
(September 2013). Midpoint Arc Elasticity (h) = (Q2-Q1)(FI+F2) / (F2-F1)(Q1+Q2) 


Ridership 1 Ridership 2 Frequency 1(RTs) Frequency 2(RTs) Service Elasticity 
293,931 315,361 13 16 0.34 


3. Calculate the South Station/Back Bay (BOS/BBY) demand split using FY 2012 actual 
percentage splits. (Amtrak's September 2013 ridership projections were also based on FY 2012 
actual splits.) 


Assignment of Inland Route Ridership to BOS and BBY stations 


| = ~—~—~———s«sY| Using Current BOS / BBY Demand Split 
72.5% 228,637 


27.5% 86,724 
InlandRte] 315,361 


4. Assign trains from the operating plan (November 2013 Update) to time slots. Please refer to 
the "Time Slot" and "Train No." columns in Tables C-1 and C-2. 


5. Adjust the previously prepared Inland Route service demand curves (September 2013, see 
Tables A-5 and A-6 in Exhibit A) as necessary to assign demand percentages to all time periods 
associated with train departures/arrivals. Demand percentage adjustments are indicated in bold 
in the "Percent" column of Tables C-1 and C-2. 


6. Calculate ridership by train based on the demand splits (Step 3) and the adjusted demand curves 
(Step 5). Westbound and eastbound ridership results by train are calculated below in 
Tables C-1 and C-2. 
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Inland Route Ridership Calculations (November 2013 Update) Con’t. 


Table C-1 Distribution of Westbound Inland Route Riders by Time of Day 
(November 2013 Update) 


Time Slot Percent BOS BBY 
Ee) eae 


a 
ee 

5501 
es ee ee 


es 
5,716 2,168 
8,002 3,035 


10.860 4.119 


Inland Rte (One 
half of trips 


Note: BOS = South Station, BBY = Back Bay. Demand percentage adjustments are indicated in bold in the "Percent" column. 


Table C-2 Distribution of Eastbound Inland Route Riders by Time of Day 
(November 2013 Update) 


Time Slot BBY Train No. 


| Train No._| 
| Allocation! FS 4a-5a fH | =a 
| Arriving | a -Gat OH | | 
| Trains | a 7a OH | eS 
6,071 
po Ba af 18.0% | 14,861 | 5,637 
po 10a 10.0% | 11,432 4,336 
po atta 60% | 859 2,602 
po tap | 0% | —_e 
pope tp | 50% | 716 2,168 | 5506 | 
po tp 2p 85% | 4001 1,518 
po Bp 5% | 716 2.168 
po 4p 0% | ee 
po 4p 6% | 859 2,602 
po Bp | 70% | 8,002 3,035 
po Fp 8% | 9,717 3,686 
pop 7330p | 4% | 4573 | 1,734 
po 7380p Bp | 4% | 4573 | 1,734 
po BI | 50% | 716 2,168 
po 9:30 | 80% | 3.430 1,301 
po 9380p -10p | 8% | 3430 1,301 
po 10p-tip | 80% | 3.430 1,301 
po ttp-t2a ft 0% | ee 

P| 


Inland Rte (One 
half of trips) 100.0% 114,318 43,362 


Note: BOS = South Station, BBY = Back Bay. Demand percentage adjustments are indicated in bold in the "Percent" column. 
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Exhibit D Acela Ridership Calculations 
(November 2013 Update) 
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Acela Ridership Calculations (November 2013 Update) 


1. Assume Acela service elasticity equals 0.35, based on the Amtrak travel demand model as reported in the New Haven-Hartford- 
Springfield Rail Project Service Development Plan for Amtrak Acela service (March 2011). 


2. Calculate total Baseline Acela ridership by station for the proposed operating plan (November 2013 Update) with increased Acela 
service from 10 to 14 roundtrips a day, based on the elasticity in Step 1 and FY 2012 Acela ridership. Midpoint Arc Elasticity (h) = 


(Q2-Q1)(F1+F2) / (F2-F1)(Q1+Q2) 


Baseline Acela Ridership at South Station (Westbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


213,744 


240,226 


10 


14 


0.35 


Baseline Acela Ridership at So 


uth Station (Eastbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


224,007 


251,760 


10 


14 


0.35 


Baseline Acela Ridership at Ba 


ck Bay (Westbound) 


Ridership 1 Ridership 2 | Frequency 1 | Frequency 2 | Service Elasticity 
85,565 96,166 10 14 0.35 

Baseline Acela Ridership at Back Bay (Eastbound) 
Ridership 1 | Ridership 2 | Frequency 1 | Frequency 2 | Service Elasticity 
83,227 93,538 10 14 0.35 


Baseline Acela Ridership at Route 128 (Westbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


108,204 


121,610 


10 


14 


0.35 


Baseline Acela Ridership at Route 128 (Eastbound) 


Ridership 1 


Ridership 2 


Frequency 1 


Frequency 2 


Service Elasticity 


103,731 


116,583 


10 


14 


0.35 


3. Estimate the proposed Baseline demand distribution by station based on existing demand distribution trends and proposed new 
service slots. Refer to the "Existing Demand Distribution" and "Proposed Baseline Demand Distribution" columns in Tables D-1 
and D-2. 
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4. Calculate projected ridership by train based on the total ridership by station (Step 2) and the estimated demand distributions (Step 
3). Westbound and eastbound ridership results by train are calculated in the "Estimated Baseline Ridership - All Trains" columns in 
Tables D-1 and D-2. 


Table D-1_ _ Ridership and Demand Distribution for Westbound Acela Riders by Train (November 2013 Update) 


Existing (FY 2012) Demand Proposed Baseline Demand Estimated Baseline Ridership 
11/13 Op Existing (FY 2012) Ridership Distribution Distribution All Trains 

Plan Train # BOS BBY RTE BOS BBY RTE BOS BBY RTE BOS BBY RTE 
3151 6,909 3,203 11,845 3.2% 3.7% 10.9% 3.0% 3.5% 11.0% 7,207 3,366 13,377 

3153 13,242 5,955 18,993 6.2% 7.0% 17.6% 4.5% 6.5% 13.5% 10,810 6,251 16,417 

3155 22,141 9,877 20,540 10.4% 11.5% 19.0% 6.0% 8.0% 14.5% 14,414 7,693 17,633 

3157 - - - - - - 7.0% 8.5% 12.0% 16,816 8,174 14,593 

3159 23,676 9,782 13,942 11.1% 11.4% 12.9% 7.5% 8.0% 9.5% 18,017 7,693 11,553 

3161 - - - - - - 7.0% 7.0% 7.0% 16,816 6,732 8,513 

3163 21,360 8,317 9,169 10.0% 9.7% 8.5% 6.0% 5.5% 5.0% 14,414 5,289 6,081 

3165 17,346 6,739 6,172 8.1% 7.9% 5.7% 5.0% 4.0% 3.0% 12,011 3,847 3,648 

3167 23,466 9,056 8,500 11.0% 10.6% 7.9% 7.0% 6.5% 5.0% 16,816 6,251 6,081 

3169 - - - - - - 9.0% 8.0% 5.5% 21,620 7,693 6,689 

3171 30,432 11,141 8,523 14.2% 13.0% 7.9% 11.0% 9.0% 5.0% 26,425 8,655 6,081 

3173 29,212 11,232 6,249 13.7% 13.1% 5.8% 10.5% 9.5% 4.0% 25,224 9,136 4,864 

3175 25,960 10,263 4,271 12.1% 12.0% 3.9% 9.0% 9.0% 3.0% 21,620 8,655 3,648 

3197 - - - - - - 7.5% 7.0% 2.0% 18,017 6,732 2,432 
SUM 213,744 85,565 108,204 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 240,226 96,166 121,610 

Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Table D-2__ Ridership and Demand Distribution for Eastbound Acela Riders by Train (November 2013 Update) 


Existing (FY 2012) Demand Proposed Baseline Demand Estimated Baseline Ridership 
11/13 Op Existing (FY 2012) Ridership Distribution Distribution All Trains 
Plan Train # BOS BBY RTE BOS BBY RTE BOS BBY RTE BOS BBY RTE 
3190 24,149 8,794 3,798 10.8% 10.6% 3.7% 6.5% 6.5% 2.5% 16,364 6,080 2,915 
3192 - - - - - - 7.0% 7.0% 3.0% 17,623 6,548 3,497 
3150 26,344 9,772 5,878 11.8% 11.7% 5.7% 7.5% 7.5% 3.5% 18,882 7,015 4,080 
3152 - - - - 2 - 7.0% 7.0% 4.0% 17,623 6,548 4,663 
3154 23,639 8,911 7,215 10.6% 10.7% 7.0% 6.5% 6.5% 4.5% 16,364 6,080 5,246 
3156 - - - - - - 6.5% 6.0% 5.0% 16,364 5,612 5,829 
3158 23,241 7,905 8,147 10.4% 9.5% 7.9% 6.5% 6.0% 5.5% 16,364 5,612 6,412 
3160 22,513 8,162 9,271 10.1% 9.8% 8.9% 6.5% 6.0% 6.5% 16,364 5,612 7,578 
3162 - - - : 7 = 7.0% 6.5% 7.5% 17,623 6,080 8,744 
3164 24,040 9,161 16,256 10.7% 11.0% 15.7% 7.5% 7.5% 10.0% 18,882 7,015 11,658 
3166 21,397 7,753 14,257 9.6% 9.3% 13.7% 8.0% 8.0% 12.5% 20,141 7,483 14,573 
3168 21,326 7,811 14,569 9.5% 9.4% 14.0% 8.0% 8.5% 13.0% 20,141 7,951 15,156 
3170 19,932 7,907 14,041 8.9% 9.5% 13.5% 8.0% 8.5% 13.0% 20,141 7,951 15,156 
3172 17,426 7,051 10,299 7.8% 8.5% 9.9% 7.5% 8.5% 9.5% 18,882 7,951 11,075 
SUM 224,007 83,227 103,731 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 251,760 93,538 116,583 
Note: BOS = South Station, BBY = Back Bay, RTE = Route 128. 
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Ridership Forecasting Technical Report 
CTPS CENTRAL TRANSPORTATION PLANNING STAFF 


Staff to the Boston Region Metropolitan Planning Organization 


MEMORANDUM 


DATE December 3, 2013 
TO Matt Ciborowski, MassDOT 

Kristine Wickham-Zimmerman, Joseph Wanat, and Caroline Ducas, VHB 
FROM Bruce Kaplan and Ying Bao 

CTPS Staff 


RE Methodology for Interpolating Modeling Results for Year 2025 


In lieu of performing model runs for the year 2025 for the South Station 
Expansion project, CTPS was requested to suggest a methodology for using 
the existing model outputs from the base year (2009/2010) model run and 2035 
model runs to derive forecasts for 2025. 


The future year 2025 roadway and transit networks are relatively similar to 
those in the 2035 horizon year, thus no major discrepancies between the 2035 
results and any 2025 results are anticipated as a result of network changes. All 
of the MPO’s programmed transit projects (including South Coast Rail) and the 
majority of programmed roadway projects are scheduled to be completed by 
2025. Only four programmed highway projects (listed below) are scheduled to 
be completed between 2025 and 2035. However, none of them are located in 
the immediate South Station study area. 


. Route 126/Route 135 Grade Separation — Framingham 
. I-93/Route 3 (Braintree Split) — Braintree 
° I-93/I-95 Interchange — Reading, Woburn 


. Route 1 Improvements — Malden, Revere, Saugus 


One way of accounting for the growth in transit boardings, alightings, and 
transfers, as well as roadway volumes for 2025 is to use the associated growth 
rates in employment and households as a proxy. Table 1 on the next page 
shows the total household, population, and employment by year within 101 
communities of MAPC region. 


State Transportation Building - Ten Park Plaza, Suite 2150 - Boston, MA 02116-3968 - (617) 973-7100 - Fax (617) 973-8855 - TTY (617) 973-7089 - ctps@ctps.org 
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CTPS 


TABLE 1 
Household, Population and Employment in MAPC Region 


December 3, 2013 


Year 


Household 


Population 


Employment 


2009 
2020 
2025 
2030 
2035 


1,282,858 
1,359,446 
1,398,359 
1,437,272 
1,464,349 


3,139,718 
3,294,000 
3,353,500 
3,413,000 
3,475,000 


1,810,686 
1,921,000 
1,926,500 
1,932,000 
1,937,000 


As Table 1 shows, approximately 93% of the employment growth and 
approximately 63% of the household growth, in the 101 MAPC communities, 
from 2009 to 2035, occurs by 2025. Both of these growth percentages are 
higher than the growth percentage derived by a direct linear interpolation. 
Therefore, CTPS recommends applying a factor of 78% (the average between 
the two aforementioned growth percentages) to the projected growth between 
the 2009 and 2035 results to estimate forecasts for 2025 transit boardings, 
alightings, transfers, and roadway volumes. 
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Attachment J Final SSX Ridership Results 


e = ©Final Amtrak Projections 

e Final Pedestrian Transfer Matrices 

e Final Geographic Distribution of Ridership To/From Surrounding 
Neighborhoods 

e Final Ridership Summaries 
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PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Boarding Westbound / Southbound Trains from South, Back Bay and Route 128 Stations 


|__Agjusted Weekday Service|] | Schedule Frequency _[_FY'12 Constructed Baseline [ 2035 Low Growih= 145 [| 2035High Growh= 1.75 _]] BaselineiNo Growth = 
FY13 | New | 11/13 Op Plan || Train Depart Days | _ Annual Weekday Ons | ~——s Annual Weekday Ons__fi| ls Avg. Wkdy Ons Total Avg. Wkdy Ons Total 

Route | Trains Trains] Train BOS Run_| "60s _BBY___RTE_| 60S BBY _RTE_| BOS BBY RTE || BOs _ [Bos BBY RTE] Avg. 
HST 7,207 3,366 13,377 10,450 4,880 19,397 12,612 5,890 23,410 
NREG 4,001 1,518 - 5,802 2,201 - 7,002 2,656 - 
REG 14,479 5,035 9,044 20,995 7,301 13,114 25,338 8,811 15,827 
HST 10,810 6,251 16,417 15,675 9,064 23,805 18,918 10,939 28,730 
Inland REG 8,574 3,252 - 12,432 4,716 - 15,004 5,691 - 
HST 14,414 7,693 17,633 20,900 11,155 25,569 25,224 13,463 30,859 
Inland NREG 7,431 2,819 - 10,775 4,087 - 13,004 4,932 - 
Shore L. HST 16,816 8,174 14,593 24,383 11,852 21,160 29,428 14,305 25,538 
REG 31,015 12,001 12,752 44,972 17,401 18,490 54,276 21,002 22,316 
Inland NREG 6,288 2,385 - 9,117 3,458 - 11,003 4,174 - 
HST 18,017 7,693 11,553 26,125 11,155 16,752 31,530 13,463 20,218 
Inland NREG 5,144 1,951 - 7,459 2,829 - 9,003 3,415 - 
REG 6,081 2,296 2,098 8,817 3,329 3,042 10,642 4,018 3,672 
21,614 8,488 6,791 31,340 12,308 9,847 37,825 14,854 11,884 
Inland REG 4,001 1,518 - 5,802 2,201 - 7,002 2,656 - 
Shore L. HST 16,816 6,732 8,513 24,383 9,761 12,343 29,428 11,780 14,897 
HST 14,414 5,289 6,081 20,900 7,669 8,817 25,224 9,256 10,641 
Inland NREG 3,430 1,301 4,973 1,886 - 6,002 ALENT! - 
Inland LD 15,349 3,939 22,256 5,712 - 26,861 6,893 - 
REG 30,040 10,190 43,558 14,776 10,259 52,570 17,833 12,381 
HST 12,011 3,847 17,416 5,578 5,290 21,020 6,732 6,385 
NREG 5,716 2,168 8,288 3,144 - 10,003 3,794 - 
HST 16,816 6,251 24,383 9,064 8,817 29,428 10,939 10,641 
REG 32,640 11,904 47,328 17,261 9,695 57,120 20,832 11,701 
Shore L. HST 21,620 7,693 31,349 11,155 9,698 37,836 13,463 11,705 
Inland NREG 8,002 3,035 11,603 4,401 - 14,004 5,312 - 
HST 26,425 8,655 38,316 12,550 8,817 46,244 15,146 10,641 
Inland NREG 10,860 4,119 15,747 5,973 - 19,005 7,209 - 
REG 40,003 14,941 58,004 21,664 7,866 70,005 26,147 9,494 
Inland REG 13,147 4,987 19,063 7,231 - 23,007 8,727 - 
HST 25,224 9,136 36,574 13,247 7,053 44,142 15,988 8,513 
Inland NREG 14,861 5,637 21,549 8,174 - 26,007 9,865 - 
HST 21,620 8,655 31,349 12,550 5,290 37,836 15,146 6,385 
REG 58,054 23,046 84,178 33,417 6,334 101,595 40,331 7,644 
Inland EE PrAlne 3,686 14,090 5,344 - 17,005 6,450 - 
Shore L. 18,017 6,732 26,125 9,761 3,527 31,530 11,780 4,256 
Inland 5,716 2,168 8,288 3,144 - 10,003 3,794 - 
42,008 16,773 60,912 24,321 5,194 73,514 29,353 6,269 
Inland 4,001 1,518 5,802 2,201 - 7,002 2,656 - 
Inland 3,430 1,301 4,973 1,886 - 6,002 PLOT (TE - 
21,027 5,490 30,489 7,961 2,838 36,797 9,608 3,425 


High Speed Train 666,854 253,631 181,388 966,939 367,765 263,013 | 1,166,995 443,854 317,429 || 2,645 3,835 1,460 1,045 


Regional Service 

Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 

New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 


Prepared by SSX Team: cd - 2/4/14 FOR PLANNING PURPOSES ONLY 
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PROJECTED 2035 HORIZON-YEAR INTERCITY TRAIN USAGE 
Weekday Passengers Al g from Eastbound / Northbound Trains at South, Back Bay and Route 128 Stations 


Adjusted Weekday Service Schedule / Frequency FY '12 Constructed Baseline 2035 Low Growth = 1.45 2035 High Growth = 1.75 Baseline/No Growth = A 2035 Est. Low Growth= 1.45 [2035 Est. High Growth= 1.75 


I 
FY13 | New | 11/13 Op Plan Arrive Days Annual Weekday Offs Annual Weekday Offs Annual Weekday Offs || Avg. Wkdy Offs Total Avg. Wkdy Offs Total Avg. Wkdy Offs Total 
] B Avg. BB Avg. 


BOS YY RTE 

248 13,630 5,404 6,268 19,764 7,836 9,089 23,853 9,458 10,970 7 96 38 44 
Inland 252 16,206 6,509 - 23,499 9,438 - 28,360 11,391 - 93 37 113 45 
252 58,327 21,609 2,607 84,575 31,333 3,781 102,073 37,816 4,563 336 124 405 150 
Inland 252 15,063 6,075 21,841 8,809 - 26,360 10,632 - 35 105 42 
251 16,566 6,518 24,020 9,451 4,782 28,990 11,407 5,771 38 115 45 

Inland 252 11,633 4,775 16,868 6,923 - 20,358 8,355 - 21 81 33 
Shore L. 252 17,825 6,986 Y 25,846 10,130 5,627 31,193 12,225 6,791 40 124 49 

Inland 252 7,061 3,040 10,238 4,408 - 12,356 5,320 - 17 49 21 
252 32,693 10,359 x 47,405 15,021 4,403 57,213 18,129 5,314 60 227 72 
246 19,083 7,454 27,671 10,808 6,472 33,396 13,044 7,812 44 136 53 

Inland 252 5,917 2,606 8,580 S779) - 10,355 4,561 - 15 41 18 
Shore L. 252 17,825 6,986 i 25,846 10,130 7,318 31,193 12,225 8,832 40 124 49 
251 33,812 12,175 5 49,028 17,654 7,575 59,172 21,307 9,143 70 236 85 
Inland 252 4,203 1,956 6,094 2,836 - 7,354 3,423 - 11 29 14 
252 16,566 6,518 24,020 9,451 8,163 28,990 11,407 9,852 38 115 45 

Inland 252 SOE 2,606 8,580 3,779 - 10,355 4,561 - nS; 41 18 
Shore L. 252 16,566 6,051 i 24,020 8,773 9,008 28,990 10,589 10,872 35 115 42 
252 37,741 14,704 54,725 21,321 11,769 66,047 25,733 14,204 85 262 102 
252 16,566 6,051 24,020 8,773 9,853 28,990 10,589 11,892 35 115 42 
Inland 252 7,061 3,040 10,238 4,408 - 12,356 5,320 - 17 49 21 
247 16,566 6,051 : 24,020 8,773 11,544 28,990 10,589 13,932 36 117 43 
252 31,499 12,457 45,674 18,063 10,880 55,124 21,800 13,131 72 219 87 

Inland 252 8,204 3,474 11,895 5,037 - 14,356 6,079 - 20 57 24 
Shore L. 252 17,825 6,518 i 25,846 9,451 13,234 31,193 11,407 15,972 38 124 45 
252 31,571 10,304 , 45,779 14,941 14,170 55,250 18,033 17,102 59 219 72 
Inland 252 9,918 4,124 14,382 5,980 - 17,357 7,217 - 24 69 29 
252 19,083 7,454 12,042 27,671 10,808 17,460 33,396 13,044 21,073 43 133 52 
Inland 252 4,774 Pate) - 6,923 Ce - 8,355 3,802 - 13 ee) 15) 
Inland 252 4,774 Pate - 6,923 Sil - 8,355 3,802 - 13 ee) 5) 
252 20,342 7,921 14,956 29,496 11,486 21,687 35,599 13,862 26,173 46 55 
252 23,058 7,407 8,813 33,435 10,741 12,779 40,352 12,963 15,423 43 51 
Inland 252 SOs 2,606 - 8,580 aaio) - 10,355 4,561 - i 
252 20,342 8,389 15,539 29,496 12,164 22,532 35,599 14,681 27,193 48 58 
Inland 260 13,224 2,587 - 1975) 3,752 - 23,143 4,528 - 14 17 
Inland 252 3,631 1,739 - 5,265 2,522 - 6,354. 3,044 - 10 12 
252 20,342 8,389 15,539 29,496 12,164 22,532 35,599 14,681 27,193 48 58 
252 19,174 6,573 8,096 27,803 9,531 11,740 33,555 11,503 14,169 38 46 
Inland 252 3,631 itso - 5,265 2,522 - 6,354 3,044 - 10 12 
252 19,083 8,389 11,459 27,671 12,164 16,615 33,396 14,681 20,053 48 58 
Inland i252 3,631 1,739 - 5,265 2,522 - 6,354 3,044 - 14 7 - 10 12 


High Speed Train 666,854 253,631 181,388 | 966,938 367,765 263,013 | 1,166,994 443,854 317,429 ] 2,649 1,008 721 4,379} 3,842 1,462 1,046] 6,349] 4,637 1,764 1,262] 7,663 


Regional Service 
Long Distance Service Note 1: All trains run on the Shore Line via Providence and New London unless noted in the "Route" column 
New England Regional Note 2: Blue shaded trains operate on Inland Route via Framingham, Worcester, Springfield, Hartford, N. Haven 
Note 3: Beige shaded trains with red font indicate new services on Shore Line 
Note 4: Eastbound constructed baseline total riders adjusted to equal westbound total riders 201 BBY= 438 RTE= 383 


Route | Trains | Trains Train # BO Run BOS BBY RTI BOS BBY RTE BOS BBY RTE BOS BBY RTE| Avg. Bos BY RTE 
80 32 3 


October 2014 South Station Expansion 
Page 2 Massachusetts Department of Transportation 


Final SSX Ridership Results 


Base Year (2009-2010) Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


Commuter Rail 


Red Line 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


Red Line 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Base Year (2009-2010) Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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Base Year (2009-2010) Transfer Activities in South Station 


Daily 


From/to 


Commuter Rail 


Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 101,244 
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2025 True No-Build Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


Auto Pick Up/Drop Off 
(Kiss and Ride) de 11 13 0 


Private Shuttle 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


‘Commuter/Intercity 
Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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2025 True No-Build Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


(Kiss and Ride) 


Parking 


Private Shuttle 11 


Walk Access 11,521 6,882 


To Mode Total 16,816 11,121 


Night (6 pm - 6 am) 


From/to 


Private Shuttle 


Walk Access 
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2025 True No-Build Transfer Activities in South Station 


Daily 


MBTA Bus 


(Commuter/Intercity 
Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 18,234 


42,516 


To Mode Total 26,991 | 34,165 
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2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 

Red Line 

Silver Line 

Taxi 

MBTA Bus 
‘Commuter/Intercity Bus 
AMTRAK 

Auto Pick Up/Drop Off 
(Kiss and Ride) 
Parking 

Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


Walk Access 


To Mode Total 
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2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


= \ ¢ & s x / o Fo 

& Sige ge ry & 
From/to an?) & 
‘Commuter Rail 172 670 152 5 33 25 27 5 5 802 1,896 
Red Line 4,327 0 1,237 8 180 553 234 10 30 1,171 7,751 
Silver Line 1,384 2,706 0 0 49 54 51 0 46 392 4,683 
Taxi 4 5 i} ie} i} 49 92 ie} i} 5 154 
MBTA Bus 216 253 35 i} 46 163 i} i} i} 351 1,065 
‘Commuter/Intercity Bus 80 518 15 56 60 30 13 33 2 182 989 
AMTRAK 84 227 23 152 i} 20 i} 16 18 263 803 
Auto Pick Up/Drop Off 
(Kiss and Ride) 33 7 6 i} i} 65 14 i} i} 10 135 
Parking 2 4 i} i} i} i} 3 i} i} 4 13 
Private Shuttle 23 11 i} i} i} 6 6 i?) i} i} 47 
Walk Access 14,827 6,717 644 149 150 1,403 864 32 105 0 24,891 
To Mode Total 21,153 11,118 2,111 369 519 2,368 1,303 97 207 3,179 42,426 


Night (6 pm - 6 am) 


From/to 


October 
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To Mode Total 
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2025 Transportation Improvement Only Alternative Transfer Activities in South Station 


Daily 


From/to 


Commuter Rail 


Red Line 


Silver Line 


Taxi 


MBTA Bus 


‘Commuter/Intercity Bus 


Private Shuttle 


Walk Access 47,605 


To Mode Total 139,880 
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2025 Minimum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter Rail 


Walk Access 


To Mode Total 
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2025 Minimum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


Walk Access 


Night (6 pm - 6 am) 


From/to 
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2025 Minimum Land Use Alternative Transfer Activities in South Station 


Daily 


7 


MBTA Bus 


29 


607 


0 


213 


975 


502 


44 


0 


55 


19 


0 


‘Commuter/Intercity 


Private Shuttle 


Walk Access 23,220 16,528 


48,059 


To Mode Total 33,423 | 35,139 
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2025 Maximum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


MBTA Bus 
‘Commuter/Intercity 


Private Shuttle 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Commuter Rail 


‘Commuter/Intercity 
Bus 


AMTRAK 
Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 
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2025 Maximum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


Private Shuttle 


Walk Access 


To Mode Total 8,153 
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2025 Maximum Land Use Alternative Transfer Activities in South Station 


Daily 


MBTA Bus 
‘Commuter/Intercity 


Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 49,829 


To Mode Total 144,259 
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2035 True No-Build Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


‘Commuter/Intercity Bus 


AMTRAK 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 
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Final SSX Ridership Results 


2035 True No-Build Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


‘Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 
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Final SSX Ridership Results 


2035 True No-Build Transfer Activities in South Station 


Daily 
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N 
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oy 
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Private Shuttle 
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1,694 | 6,730 | 2,749 | 556 | 304 | [ees 
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Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


South Station Expansion October 2014 
Massachusetts Department of Transportation Page 21 


Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Transportation Improvement Only Alternative Transfer Activities in South Station 


Daily 


Auto Pick Up/Drop Off 
(Kiss and Ride) 


25,195 16,666 


fo) 
io) 


To Mode Total 36,628 | 37,201 


South Station Expansion 
Massachusetts Department of Transportation 


1,463 | 1,698 | 6,650 | 4,629 | 596 | 319 | 77 | 48,406 


ge 150,777 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


‘Commuter Rail 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


Walk Access 


To Mode Total 


Night (6 pm - 6 am) 


From/to 


Walk Access 


To Mode Total 
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Final SSX Ridership Results 


2035 Minimum Land Use Alternative Transfer Activities in South Station 


Daily 


From/to 


‘Commuter Rail 

Red Line 

Silver Line 

Taxi 

MBTA Bus 
‘Commuter/Intercity Bus 
AMTRAK 

Auto Pick Up/Drop Off 
(Kiss and Ride) 
Parking 

Private Shuttle 


Walk Access 51,059 


To Mode Total 151,859 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


AM Peak (6 am - 9 am) 


From/to 


Commuter Rail 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 


Midday (9 am - 3 pm) 


From/to 


‘Commuter/Intercity Bus 


AMTRAK 
Auto Pick Up/Drop Off 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 3,178 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


PM Peak (3 pm - 6 pm) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


Night (6 pm - 6 am) 


From/to 


‘Commuter/Intercity Bus 


(Kiss and Ride) 


Parking 


Private Shuttle 


Walk Access 


To Mode Total 8,954 
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Final SSX Ridership Results 


2035 Maximum Land Use Alternative Transfer Activities in South Station 


Daily 


To Mode Total 51,445 | 156,391 
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Final SSX Ridership Results 


Summary of Boardings/Alightings from Nearby TAZ 


1. Base Year (2009) 
Average of Daily Boardings & Alightings at South Station 


Average of AM Boardings & PM Alightings at South Station 


Average of PM Boardings & AM Alightings at South Station 


TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 210 4,700 3,920 8,830 North 0 160 40 200 North 60 3,080 3,060 6,200 
South 90 890 400 1,380 South 50 40 (0) 90 South 30 240 310 580 
East 0 5,460 1,110 6,570 East (¢) 340 60 400 East 0 1,850 800 2,650 
West 200 2,250 2,440 4,890 West 70 100 40 210 West 60 1,220 1,880 3,160 
Totals 500 13,300 7,870 21,670 _—‘Totals 120 640 140 900 ‘Totals 150 6,390 6,050 12,590 
2. 2025 True No Build 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 360 5,390 4,590 10,340 North 10 150 50 210 North 110 3,250 3,420 6,780 
South 350 1,020 710 2,080 South 110 60 20 190 South 100 250 510 860 
East 0 6,260 2,720 8,980 East (0) 570 290 860 East 0 1,940 1,630 3,570 
West 530 2,570 2,880 5,980 West 120 110 60 290 West 190 1,290 2,100 3,580 
Totals 1,240 15,240 10,900 27,380 ‘Totals 240 890 420 1,550 =‘ Totals 400 6,730 7,660 14,790 
3. 2025 Transit Improvements Only 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 400 5,140 5,890 11,430 North 10 140 60 210 North 110 3,060 4,470 7,640 
South 390 1,010 900 2,300 South 100 60 20 180 South 100 260 650 1,010 
East 0 6,220 3,590 9,810 East 0 540 330 870 East 0 2,080 2,200 4,280 
West 610 2,450 3,690 6,750 West 100 100 70 270 West 190 1,200 2,720 4,110 
Totals 1,400 14,820 14,070 30,290 _‘ Totals 210 840 480 1,530 =‘ Totals 400 6,600 10,040 17,040 
4. 2025 Maximum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 410 5,430 6,040 11,880 North 10 150 60 220 North 110 3,160 4,570 7,840 
South 400 1,050 920 2,370 South 120 60 30 210 South 110 260 670 1,040 
East 0 6,610 3,720 10,330 East (0) 610 330 940 East 0 2,170 2,250 4,420 
West 630 2,590 3,780 7,000 West 120 120 70 310 West 210 1,240 2,780 4,230 
Totals 1,440 15,680 14,460 31,580 ‘Totals 250 940 490 1,680 Totals 430 6,830 10,270 17,530 
5. 2025 Minimum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 410 5,400 5,990 11,800 North 10 140 50 200 North 110 3,120 4,530 7,760 
South 390 1,040 910 2,340 South 120 60 30 210 South 110 260 660 1,030 
East 0 6,500 3,680 10,180 East ie) 610 330 940 East 0) 2,150 2,230 4,380 
West 620 2,550 3,750 6,920 West 120 100 70 290 West 220 1,240 2,760 4,220 
Totals 1,420 15,490 14,330 31,240 _—‘ Totals 250 910 480 1,640 =‘ Totals 440 6,770 10,180 17,390 
Notes: 

1. TAZ Group: North: 14,15,55-60,66-8 


South: 20,81-3,115 
East: 135-7, 143-6 
West: 16-8, 64-5,70,76,77 


2. Boardings and alightings include Silver Line Gateway in all 2025 alternatives. 


3. The boardings and alightings include South Coast Rail in the 2025 Build alternatives. 


4. AMTRAK and Intercity Buses are not included in this ridership summary. 


5. Average Boardings & Alightings tables should be doubled to calculate total boardings plus alightings. 


6. Results are rounded to the nearest ten. As an artifact of rounding, column and row totals are +/- 10 the sum of individual column and row elements. 
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Summary of Boardings/Alightings from Nearby TAZ 


1. Base Year (2009) 


Average of Daily Boardings & Alightings at South Station 


Average of AM Boardings & PM Alightings at South Station 


Average of PM Boardings & AM Alightings at South Station 


Final SSX Ridership Results 


TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 210 4,700 3,920 8,830 North (0) 160 40 200 North 60 3,080 3,060 6,200 
South 90 890 400 1,380 South 50 40 (0) 90 South 30 240 310 580 
East 0 5,460 1,110 6,570 East (0) 340 60 400 East 0 1,850 800 2,650 
West 200 2,250 2,440 4,890 West 70 100 40 210 West 60 1,220 1,880 3,160 
Totals 500 13,300 7,870 21,670 _—‘ Totals 120 640 140 900 =‘ Totals 150 6,390 6,050 12,590 
2. 2035 True No Build 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 400 5,580 4,780 10,760 North 10 150 50 210 North 120 3,300 3,520 6,940 
South 420 1,060 800 2,280 South 130 70 30 230 South 120 250 570 940 
East 0 6,480 3,180 9,660 East 0 630 350 980 East 0 1,960 1,870 3,830 
West 620 2,660 3,010 6,290 West 130 110 70 310 West 230 1,310 2,160 3,700 
Totals 1,440 15,780 11,770 28,990 Totals 280 960 500 1,740 ‘Totals 460 6,820 8,120 15,400 
3. 2035 Transit Improvements Only 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 450 5,260 6,450 12,160 North 10 130 60 200 North 120 3,060 4,870 8,050 
South 480 1,040 1,040 2,560 South 110 60 30 200 South 120 260 750 1,130 
East 0 6,440 4,290 10,730 East 0 590 400 990 East 0 2,150 2,590 4,740 
West 730 2,510 4,040 7,280 West 110 100 80 290 West 230 1,200 2,960 4,390 
Totals 1,650 15,250 15,820 32,720 _—‘ Totals 230 880 570 1,680 =‘ Totals 460 6,670 11,170 18,300 
4. 2035 Maximum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals 
North 470 5,640 6,640 12,750 North 10 150 60 220 North 130 3,180 5,000 8,310 
South 490 1,100 1,070 2,660 South 140 70 40 250 South 130 270 770 1,170 
East 0 6,930 4,450 11,380 East (0) 680 410 1,090 East 0 2,260 2,660 4,920 
West 750 2,680 4,160 7,590 West 140 120 80 340 West 250 1,250 3,040 4,540 
Totals 1,710 16,350 16,320 34,380 ‘Totals 300 1,020 590 1,910 Totals 500 6,960 11,470 18,930 
5. 2035 Minimum Land Use 

Average of Daily Boardings & Alightings at South Station Average of AM Boardings & PM Alightings at South Station Average of PM Boardings & AM Alightings at South Station 

TAZ Group Silver Line Red Line CRR Totals TAZ Group Silver Line Red Line CRR Totals TAZGroup Silver Line Red Line CRR Totals 
North 460 5,600 6,580 12,640 North 10 140 50 200 North 130 3,130 4,950 8,210 
South 480 1,080 1,060 2,620 South 140 70 40 250 South 130 270 760 1,160 
East 0 6,790 4,410 11,200 East (¢) 680 410 1,090 East 0 2,230 2,630 4,860 
West 740 2,630 4,120 7,490 West 140 100 80 320 West 260 1,240 3,010 4,510 
Totals 1,680 16,100 16,170 33,950 ‘Totals 300 990 580 1,860 =‘ Totals 510 6,870 11,350 18,740 
Notes: 

1. TAZ Group: North: 14,15,55-60,66-8 


South: 20,81-3,115 
East: 135-7, 143-6 
West: 16-8, 64-5,70,76,77 
2. Boardings and alightings include Silver Line Gateway in all 2035 alternatives. 
3. The boardings and alightings include South Coast Rail in the 2035 Build alternatives. 
4. AMTRAK and Intercity Buses are not included in this ridership summary. 
5. Average Boardings & Alightings tables should be doubled to calculate total boardings plus alightings. 
6. Results are rounded to the nearest ten. As an artifact of rounding, column and row totals are +/- 10 the sum of individual column and row elements. 
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Final SSX Ridership Results 


South Station Expansion 
Summary of Transit Ridership - Part 1 


1. South Side Commuter Rail Ridership - all South Side Commuter Rail Stations 


Scenario AM MD PM NT Daily 
Base Year (2009) 28,720 5,710 26,200 5,200 65,830 
2025 True No-Build 33,780 9,160 32,550 8,190 83,680 
2025 Transportation Improvement Only $ 36,360 9,680 34,910 8,900 89,850 
2025 Maximum Land Use * 37,420 9,930 35,960 9,190 92,500 
2025 Minimum Land Use * 36,920 9,790 35,490 9,010 91,210 
Notes: 


1. The ridership summary includes South Coast Rail in the Transportation Improvement Only alternative, 


the Minimum Land Use alternative and the Maximum Land Use alternative. 
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South Station Expansion 


E. Summary of Transit Ridership - Part 2 


2. Boardings at South Station 
Base Year (2009) 

Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2025 True No-Build 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2025 Transportation Improvement Only 


Transit Mode 
Commuter Rail 
Red Line 
Silver Line 

Bus 


Total 


2025 Maximum Land Use * 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Max LU - TIO) 
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AM 
738 
4,742 
3,080 
401 
8,961 


AM 
1,360 
6,473 
3,946 

531 

12,310 


AM 
1,542 
7,027 
4,055 

537 

13,161 


AM 
1,585 
7,197 
4,125 

561 

13,468 

307 


MD 
1,356 
4,913 
2,330 

353 
8,952 


MD 
2,304 
7,172 
3,992 

353 

13,821 


MD 
2,685 
7,462 
4,016 

348 

14,511 


MD 
2,777 
7,667 
4,102 

354 

14,900 

389 


PM 
14,378 
9,844 
1,113 
335 
25,670 


PM 
16,816 
11,121 

2,104 

516 

30,557 


PM 
21,153 
11,118 

2,111 

519 

34,901 


PM 
21,404 
11,400 

2,140 

581 
35,525 

624 


NT 
5,316 
7,699 

519 
173 
13,707 


NT 
6,510 
9,399 
1,578 

199 
17,686 


NT 
7,982 
9,394 
1,592 

199 
19,167 


NT 
8,153 
9,670 
1,614 

207 
19,644 
477 


Final SSX Ridership Results 


Daily 
21,788 
27,198 

7,042 
1,262 
57,290 


Daily 
26,990 
34,165 
11,620 

1,599 
74,374 


Daily 
33,362 
35,001 
11,774 

1,603 
81,740 


Daily 
33,919 
35,934 
11,981 

1,703 
83,537 

1,797 
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Final SSX Ridership Results 


2025 Minimum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 1,551 2,708 21,156 8,008 33,423 
Red Line 7,050 7,500 11,152 9,438 35,140 
Silver Line 4,063 4,031 2,112 1,592 11,798 
Bus 544 348 568 199 1,659 
Total 13,208 14,587 34,988 19,237 82,020 
Diff. (Min LU - TIO) 47 76 87 70 280 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 
South Station Expansion 


E. Summary of Transit Ridership - Part 2 Continued 


3. Alightings at South Station 
Base Year (2009) 


Transit Mode AM MD PM NT Daily 
Commuter Rail 15,457 3,208 590 701 19,956 
Red Line 10,429 8,428 5,711 2,485 27,053 
Silver Line 398 1,113 2,464 1,678 5,653 
Bus 348 289 938 103 1,678 
Total 26,632 13,038 9,703 4,967 54,340 


2025 True No-Build 


Transit Mode AM MD PM NT Daily 
Commuter Rail 18,272 4,037 1,692 1,538 25,539 
Red Line 11,828 10,699 7,315 4,246 34,088 
Silver Line 1,744 2,293 4,443 2,660 11,140 
Bus 483 348 1,054 120 2,005 
Total 32,327 17,377 14,504 8,564 72,772 


2025 Transportation Improvement Only 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,299 5,029 1,896 1,779 32,003 
Red Line 11,869 10,815 7,751 4,338 34,773 
Silver Line 1,732 2,287 4,683 2,703 11,405 
Bus 479 346 1,065 112 2,002 
Total 37,379 18,477 15,395 8,932 80,183 


2025 Maximum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,698 5,107 1,949 1,858 32,612 
Red Line 12,229 11,087 7,949 4,467 35,732 
Silver Line 1,766 2,334 4,748 2,751 11,599 
Bus 498 363 1,086 119 2,066 
Total 38,191 18,891 15,732 9,195 82,009 
Diff. (Max LU - TIO) 812 414 337 263 1,826 
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Final SSX Ridership Results 


2025 Minimum Land Use 


Transit Mode AM MD PM NT Daily 
Commuter Rail 23,351 5,046 1,911 1,790 32,098 
Red Line 11,927 10,859 7,789 4,361 34,936 
Silver Line 1,743 2,293 4,689 2,706 11,431 
Bus 479 348 1,064 112 2,003 
Total 37,500 18,546 15,453 8,969 80,468 
Diff. (Min LU - TIO) 121 69 58 37 285 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 


South Station Expansion 
Summary of Transit Ridership - Part 1 


1. South Side Commuter Rail Ridership - all South Side Commuter Rail Stations 


Scenario AM MD PM NT Daily 
Base Year (2009) 28,720 5,710 26,200 5,200 65,830 
2035 True No-Build 35,210 10,130 34,340 9,030 88,710 
2035 Transportation Improvement Only : 38,510 10,800 37,370 9,940 96,620 
2035 Maximum Land Use * 39,880 11,120 38,710 10,320 100,030 
2035 Minimum Land Use * 39,230 10,940 38,110 10,090 98,370 
Notes: 


1. The ridership summary includes South Coast Rail in the Transportation Improvement Only alternative, 


the Minimum Land Use alternative and the Maximum Land Use alternative. 
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Final SSX Ridership Results 


South Station Expansion 


E. Summary of Transit Ridership - Part 2 


2. Boardings at South Station 
Base Year (2009) 

Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 True No-Build 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 Transportation Improvement Only 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 


Total 


2035 Maximum Land Use * 
Transit Mode 

Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Max LU - TIO) 
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AM 
738 
4,742 
3,080 
401 
8,961 


AM 
1,536 
6,961 
4,190 

568 

13,255 


AM 
1,769 
7,671 
4,330 

576 

14,346 


AM 
1,824 
7,889 
4,420 

606 

14,739 

393 


MD 
1,356 
4,913 
2,330 

353 
8,952 


MD 
2,572 
7,809 
4,461 

353 

15,195 


MD 
3,060 
8,181 
4,491 

347 

16,079 


MD 
3,178 
8,443 
4,602 

354 

16,577 

498 


PM 
14,378 
9,844 
1,113 
335 
25,670 


PM 
17,504 
11,481 

2,384 

568 

31,937 


PM 
23,064 
11,477 

2,393 

570 

37,504 


PM 
23,385 
11,839 

2,430 

650 
38,304 

800 


NT 
5,316 
7,699 

519 
173 
13,707 


NT 
6,847 
9,878 
1,877 

206 
18,808 


NT 
8,734 
9,872 
1,895 

206 
20,707 


NT 
8,954 
10,226 
1,922 
217 
21,319 
612 
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Daily 
21,788 
27,198 

7,042 
1,262 
57,290 


Daily 
28,459 
36,129 
12,912 

1,695 
79,195 


Daily 
36,627 
37,201 
13,109 

1,699 
88,636 


Daily 
37,341 
38,397 
13,374 

1,827 
90,939 

2,303 


Final SSX Ridership Results 


2035 Minimum Land Use 


Transit Mode AM MD PM NT Daily 
Commuter Rail 1,780 3,090 23,068 8,768 36,706 
Red Line 7,701 8,229 11,520 9,929 37,379 
Silver Line 4,340 4,510 2,394 1,894 13,138 
Bus 584 347 634 207 1,772 
Total 14,405 16,176 37,616 20,798 88,995 
Diff. (Min LU - TIO) 59 97 112 91 359 
Notes: 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 
the Maximum Land Use alternative, and the Minimum Land Use alternative. 

2. AMTRAK and Intercity Buses are not included in this ridership summary. 

3. All future year scenarios include the Fairmount Service improvements. 

4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Final SSX Ridership Results 


South Station Expansion 
E. Summary of Transit Ridership - Part 2 Continued 


3. Alightings at South Station 
Base Year (2009) 


Transit Mode AM MD PM NT Daily 
Commuter Rail 15,457 3,208 590 701 19,956 
Red Line 10,429 8,428 5,711 2,485 27,053 
Silver Line 398 1,113 2,464 1,678 5,653 
Bus 348 289 938 103 1,678 
Total 26,632 13,038 9,703 4,967 54,340 


2035 True No-Build 


Transit Mode AM MD PM NT Daily 
Commuter Rail 19,065 4,271 2,003 1,774 27,113 
Red Line 12,222 11,340 7,767 4,743 36,072 
Silver Line 2,124 2,626 5,001 2,937 12,688 
Bus 521 364 1,087 124 2,096 
Total 33,932 18,601 15,858 9,578 77,969 


2035 Transportation Improvement Only 


Transit Mode AM MD PM NT Daily 
Commuter Rail 25,511 5,543 2,264 2,083 35,401 
Red Line 12,275 11,488 8,327 4,861 36,951 
Silver Line 2,108 2,617 5,309 2,992 13,026 
Bus 515 362 1,100 115 2,092 
Total 40,409 20,010 17,000 10,051 87,470 


2035 Maximum Land Use * 


Transit Mode AM MD PM NT Daily 
Commuter Rail 26,022 5,643 2,332 2,185 36,182 
Red Line 12,737 11,836 8,581 5,026 38,180 
Silver Line 2,152 2,678 5,392 3,054 13,276 
Bus 540 384 1,128 124 2,176 
Total 41,451 20,541 17,433 10,389 89,814 
Diff. (Max LU - TIO) 1,042 531 433 338 2,344 
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2035 Minimum Land Use 
Transit Mode 
Commuter Rail 

Red Line 

Silver Line 

Bus 

Total 

Diff. (Min LU - TIO) 


Notes: 


AM 
25,578 
12,350 

2,122 

515 
40,565 

156 


MD PM 
5,564 2,284 
11,545 8,376 
2,626 5,317 
365 1,100 
20,100 17,077 
90 77 


Final SSX Ridership Results 


NT 
2,097 
4,890 
2,996 

115 
10,098 
47 


1. The boardings and alightings includes SCR in the Transportation Improvement Only alternative, 


the Maximum Land Use alternative, and the Minimum Land Use alternative. 


2. AMTRAK and Intercity Buses are not included in this ridership summary. 


3. All future year scenarios include the Fairmount Service improvements. 


4. Due to rounding, the daily totals in the summary tables above are +/- 1 the values in the Daily 


Pedestrian Transfer Matrices. 
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Daily 
35,523 
37,161 
13,061 

2,095 
87,840 
370 
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Attachment K CTPS Transit Vehicle Crowding Analysis 


2035 Build Year Analysis Tables: 


October 2014 


Commuter Rail 

Rapid Transit: Red Line, Blue Line, Orange Line, and Silver Line 
Rapid Transit: Green Line 

Local Bus 
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South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info 


AM Peak 1 Hour Service Info_3-hour Data 


Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model. (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 45 8 185 204 1,480 1,628 2 2,960 3,256 578 0.20 0.18 850 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
lWorcester/Framingham Line IB Newtonville - Yawkey 26 8 185 204 1,480 1,628 3 4,440 4,884 1,918 0.43 0.39 2,950 0.65 
IWorcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 26 8 185 204 1,480 1,628 3 4,440 4,884 1,566 0.35 0.32 2,700 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 26 8 185 204 1,480 1,628 3 4,440 4,884 1,534 0.35 0.31 2,840 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
(Canton/Stoughton Line IB Hyde Park - Ruggles 60 8 185 204 1,480 1,628 1 1,480 1,628 1,165 0.79 0.72 1,820 0.64 
(Canton/Stoughton Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,761 0.93 0.85 4,930 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
|Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 30 0.02 0.02 30 1.00 
2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info_3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 36 8 185 204 1,480 1,628 2 2,960 3,256 639 0.22 0.20 940 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
Worcester/Framingham Line IB Newtonville - Yawkey 23 8 185 204 1,480 1,628 3 4,440 4,884 2,015 0.45 0.41 3,100 0.65 
Worcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,618 0.36 0.33 2,790 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,620 0.36 0.33 3,000 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
(Canton/Stoughton/South Coast Rail Line IB Ruggles - Back Bay 23 8 185 204 1,480 1,628 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 4 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
|Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 40 0.03 0.02 40 1.00 


South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy| Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 8 2 2,960 3,256 653 0.22 0.20 960 0.68 
Needham Line OB South Station - Back Bay 8 1 1,480 1,628 292 0.20 0.18 540 0.54 
'Worcester/Framingham Line IB Newtonville - Yawkey 8 3 4,440 4,884 2,054 0.46 0.42 3,160 0.65 
Worcester/Framingham Line OB South Station - Back Bay 8 1 1,480 1,628 449 0.30 0.28 670 0.67 
Franklin Line IB Hyde Park - Ruggles 8 3 4,440 4,884 1,647 0.37 0.34 2,840 0.58 
Franklin Line OB South Station - Back Bay 8 1 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 8 3 4,440 4,884 1,690 0.38 0.35 3,130 0.54 
Providence/Attleboro Line OB South Station - Back Bay 8 2 2,960 3,256 499 0.17 0.15 640 0.78 
Canton/Stoughton/South Coast Rail Line IB Ruggles - Back Bay 8 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 8 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 8 4 5,920 6,512 1,135 0.19 O17 1,830 0.62 
Fairmount Line OB Talbot Ave - Morton St 8 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 8 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 8 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 8 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 8 1 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 8 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
Greenbush Line OB South Station - JFK/Umass 8 1 1,480 1,628 40 0.03 0.02 40 1.00 
2035 Minimum Land Use 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy| Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Forest Hills - Ruggles 36 8 185 204 1,480 1,628 2 2,960 3,256 646 0.22 0.20 950 0.68 
Needham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 530 0.54 
'Worcester/Framingham Line IB Newtonville - Yawkey 23 8 185 204 1,480 1,628 3 4,440 4,884 2,028 0.46 0.42 3,120 0.65 
Worcester/Framingham Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 442 0.30 0.27 660 0.67 
Franklin Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,624 0.37 0.33 2,800 0.58 
Franklin Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 | 1,480 1,628 199 0.13 0.12 280 0.71 
Providence/Attleboro Line IB Hyde Park - Ruggles 23 8 185 204 1,480 1,628 3 4,440 4,884 1,669 0.38 0.34 3,090 0.54 
Providence/Attleboro Line OB South Station - Back Bay 45 8 185 204 1,480 1,628 2 2,960 3,256 491 0.17 0.15 630 0.78 
Canton/Stoughton/South Coast Rail Line IB Ruggles-Back Bay 23 8 185 204 1,480 1,628 3 4,440 4,884 3,558 0.80 0.73 5,560 0.64 
(Canton/Stoughton/South Coast Rail Line OB South Station - Back Bay 60 8 185 204 1,480 1,628 1 1,480 1,628 203 0.14 0.12 390 0.52 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 1,128 0.19 0.17 1,820 0.62 
Fairmount Line OB Talbot Ave - Morton St 15 8 185 204 1,480 1,628 4 5,920 6,512 166 0.03 0.03 200 0.83 
Middleborough Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 2,778 0.94 0.85 4,960 0.56 
Middleborough Line OB Montello - Brockton 90 8 185 204 1,480 1,628 1 1,480 1,628 68 0.05 0.04 120 0.57 
Plymouth/Kingston Line IB S Weymouth - Braintree 45 8 185 204 1,480 1,628 2 2,960 3,256 2,355 0.80 0.72 3,680 0.64 
Plymouth/Kingston Line OB South Station - JFK/Umass 90 8 185 204 1,480 1,628 at 1,480 1,628 12 0.01 0.01 20 0.58 
Greenbush Line IB JFK/Umass - South Station 45 8 185 204 1,480 1,628 2 2,960 3,256 1,110 0.38 0.34 1,850 0.60 
Greenbush Line OB South Station - JFK/Umass 180 8 185 204 1,480 1,628 1 1,480 1,628 40 0.03 0.02 40 1.00 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 
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Results for Transit Crowding Analysis 
South Side Commuter Rail - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/} Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 1 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 36 8 185 204 1,480 1,628 2 2,960 3,256 678 0.23 0.21 1,130 0.60 
|Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185 204 1,480 1,628 1 1,480 1,628 281 0.19 0.17 550 0.51 
|Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,446 0.33 0.30 2,450 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 1 1,480 1,628 204 0.14 0.13 300 0.68 
Franklin Line OB Ruggles - Hyde Park 36 8 185 204 1,480 1,628 2 2,960 3,256 1,227 0.41 0.38 2,080 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 36 8 185 204 1,480 1,628 2 2,960 3,256 514 0.17 0.16 1,070 0.48 
Canton/Stoughton Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 382 0.26 0.23 670 0.57 
(Canton/Stoughton Line OB Ruggles - Hyde Park 45 8 185 204 1,480 1,628 2 2,960 3,256 1,665 0.56 0.51 2,220 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 227 0.04 0.03 420 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15. 8 185 204 1,480 1,628 4 5,920 6,512 1,190 0.20 0.18 1,750 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 430 0.29 0.26 430 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 102 0.07 0.06 150 0.68 
|Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 
2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Commuter Rail Line Service Model) (min.) Train Set Capacity MaxLoad Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 al 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 744 0.25 0.23 1,240 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,499 0.34 0.31 2,540 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 1 1,480 1,628 204 0.14 0.13 300 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,304 0.44 0.40 2,210 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 571 0.19 0.18 1,190 0.48 
ICanton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 382 0.26 0.23 670 0.57 
ICanton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 4354 1.37 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 227 0.04 0.03 420 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 102 0.07 0.06 150 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2: 2,960 3,256 1,272 0.43 0.39 1,570 0.81 


South Station Expansion Project 


Results for Transit Crowding Analysis 
South Side Commuter Rail - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
‘Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 Al 1,480 1,628 348 0.24 0.21 520 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 756 0.26 0.23 1,260 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185, 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 +Si6 0.34 0.31 2,570 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 al 1,480 1,628 201 0.14 0.13 310 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,328 0.45 0.41 2,250 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 | 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 590 0.20 0.18 1,230 0.48 
(Canton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 393 0.27 0.24 690 0.57 
|Canton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 4:54 1:37; 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 238 0.04 0.04 440 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27) 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 | 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
(Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 109 0.07 0.07 160 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
‘Commuter Rail Line Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Needham Line IB Back Bay - South Station 60 8 185 204 1,480 1,628 1 1,480 1,628 342 0.23 0.21 510 0.67 
Needham Line OB Ruggles - Forest Hills 30 8 185 204 1,480 1,628 2 2,960 3,256 744 0.25 0.23 1,240 0.60 
Worcester/Framingham Line IB Wellesley Hills - Wellesley Farms 90 8 185, 204 1,480 1,628 1 1,480 1,628 286 0.19 0.18 560 0.51 
Worcester/Framingham Line OB Yawkey - Newtonville 26 8 185 204 1,480 1,628 3 4,440 4,884 1,499 0.34 0.31 2,540 0.59 
Franklin Line IB Uphams Corner - Newmarket 90 8 185 204 1,480 1,628 Al 1,480 1,628 211 0.14 0.13 310 0.68 
Franklin Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 1,310 0.44 0.40 2,220 0.59 
Providence/Attleboro Line IB Back Bay - South Station 180 8 185 204 1,480 1,628 al 1,480 1,628 290 0.20 0.18 290 1.00 
Providence/Attleboro Line OB Ruggles - Hyde Park 30 8 185 204 1,480 1,628 2 2,960 3,256 581 0.20 0.18 1,210 0.48 
Canton/Stoughton/South Coast Rail Line IB Back Bay - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 388 0.26 0.24 680 0.57 
\Canton/Stoughton/South Coast Rail Line OB Back Bay - Ruggles 30 8 185 204 1,480 1,628 2 2,960 3,256 4,470 1.51 1.37 5,960 0.75 
Fairmount Line IB Uphams Corner - Newmarket 15 8 185 204 1,480 1,628 4 5,920 6,512 232 0.04 0.04 430 0.54 
Fairmount Line OB Newmarket - Uphams Corner 15 8 185 204 1,480 1,628 4 5,920 6,512 1,224 0.21 0.19 1,800 0.68 
Middleborough Line IB JFK/Umass - South Station 180 8 185 204 1,480 1,628 1 1,480 1,628 440 0.30 0.27 440 1.00 
Middleborough Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 2,632 0.89 0.81 4,700 0.56 
Plymouth/Kingston Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 il 1,480 1,628 45 0.03 0.03 90 0.50 
Plymouth/Kingston Line OB Braintree - South Weymouth 60 8 185 204 1,480 1,628 1 1,480 1,628 1,537 1.04 0.94 2,520 0.61 
(Greenbush Line IB JFK/Umass - South Station 90 8 185 204 1,480 1,628 1 1,480 1,628 109 0.07 0.07 160 0.68 
Greenbush Line OB South Station - JFK/Umass 45 8 185 204 1,480 1,628 2 2,960 3,256 1,272 0.43 0.39 1,570 0.81 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 43 6 62 167 372 1,002 15 5,580 15,030 8,880 1.59 0.59 22,200 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse urs 1 45 65 45 65 36 1,620 2,340 1,676 1.03 0.72 4,190 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Silver Line 5 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 4,960 1.02 0.45 12,400 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 

2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars / Seated Policy Seated Policy| Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 43 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 43 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 187 1 45 65 45 65 36 1,620 2,340 1,732 1.07 0.74 4,330 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station ek 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Silver Line 5 NB Herald-NEMC. 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 856 2.50 1.81 2,140 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /} Volume - Hour / 

Peak Load Point Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 4.3 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,840 0.87 0.32 12,100 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse A? 1 45 65 45 65 36 1,620 2,340 1,768 1.09 0.76 4,420 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station A? 1 45 65 45 65 36 1,620 2,340 860 0.53 0.37 2,150 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 

2035 Minimum Land Use 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 

Peak Load Point Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service (From CTPS Travel Demand Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB Broadway - South Station 4.3 6 62 167 372 1,002 15 5,580 15,030 8,920 1.60 0.59 22,300 0.40 
Red Line SB Kendall Square - MGH 4.3 6 62 167 372 1,002 15 5,580 15,030 4,800 0.86 0.32 12,000 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse Ash 1 45 65 45 65 36 1,620 2,340 1,736 1.07 0.74 4,340 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station Ash 1 45 65 45 65 36 1,620 2,340 848 0.52 0.36 2,120 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Silver Line 5 NB Herald-NEMC 10.0 | 57 79 57 79 6 342 474 508 1.49 1.07 1,270 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 | 57 79 57 79 6 342 474 852 2.49 1.80 2,130 0.40 
Orange NB NEMC - Chinatown 45 6 58 131 348 786 14 4,872 11,004 5,000 1.03 0.45 12,500 0.40 
Orange SB Community College - North Station 45 6 58 131 348 786 14 4,872 11,004 5,280 1.08 0.48 13,200 0.40 
Blue NB State - Aquarium 45 6 35 95 210 570 14 2,940 7,980 1,040 0.35 0.13 2,600 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 6,960 2.37 0.87 17,400 0.40 


Note: Silver Line WFL service includes Silver Line Gateway service to Chelsea 
Note: Seated capacities for vehicles were calculated from a weighted average of the current vehicle fleet (2014 Bluebook) 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 

(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

apid Transit Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
‘ed Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,520 0.81 0.30 11,300 0.40 
‘ed Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,040 1.44 0.53 20,100 0.40 
ilver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 952 0.59 0.41 2,380 0.40 
ilver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,000 1.23 0.85 5,000 0.40 
ilver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
toe Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
(range NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,360 0.89 0.40 10,900 0.40 
Prange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,880 0.80 0.35 9,700 0.40 
lue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
ce SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 2,000 0.68 0.25 5,000 0.40 

2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 

Modeled Modeled Peak 

Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume/| Volume - Hour / 

(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
ed Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,520 0.81 0.30 11,300 0.40 
‘ed Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,040 1.44 0.53 20,100 0.40 
ilver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 956 0.59 0.41 2,390 0.40 
ilver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,124 1.31 0.91 5,310 0.40 
ilver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
ilver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
ilver Line 5 NB Herald-NEMC 10.0 f 57 79 57 79 6 342 474 612 1.79 1.29 1,530 0.40 
Bilver Line 5 SB Herald-E Berkley 10.0 Al 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Prange NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,360 0.89 0.40 10,900 0.40 
range SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
lue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
lue SB Maverick - Aquarium 45 6 35 95 210 570 14 2,940 7,980 2,000 0.68 0.25 5,000 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Rapid Transit - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Rapid Transit Service Model) (min.) Train Set_Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,640 0.83 0.31 11,600 0.40 
Red Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,080 1.45 0.54 20,200 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 972 0.60 0.42 2,430 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station ach 1 45 65 45 65 36 1,620 2,340 2,156 1.33 0.92 5,390 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Orange NB State - Haymarket 45 6 58 131 348 786 14 4,872 11,004 4,400 0.90 0.40 11,000 0.40 
Orange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
Blue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
Blue SB Maverick - Aquarium 4.5 6 35 95 210 570 14 2,940 7,980 2,040 0.69 0.26 5,100 0.40 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
(From CTPS Travel Demand | Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Rapid Transit Service Model) (min.) Train Set_Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Red Line NB South Station - DTX 4.0 6 62 167 372 1,002 15 5,580 15,030 4,600 0.82 0.31 11,500 0.40 
Red Line SB South Station - Broadway 4.0 6 62 167 372 1,002 15 5,580 15,030 8,080 1.45 0.54 20,200 0.40 
Silver Line WFL/Gateway EB South Station - Courthouse 1.7 1 45 65 45 65 36 1,620 2,340 956 0.59 0.41 2,390 0.40 
Silver Line WFL/Gateway WB Courthouse - South Station 1.7 1 45 65 45 65 36 1,620 2,340 2,128 1.31 0.91 5,320 0.40 
Silver Line 4 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 4 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Silver Line 5 NB Herald-NEMC 10.0 1 57 79 57 79 6 342 474 616 1.80 1.30 1,540 0.40 
Silver Line 5 SB Herald-E Berkley 10.0 1 57 79 57 79 6 342 474 628 1.84 1.32 1,570 0.40 
Orange NB State - Haymarket 4.5 6 58 131 348 786 14 4,872 11,004 4,400 0.90 0.40 11,000 0.40 
Orange SB Chinatown - NEMC 45 6 58 131 348 786 14 4,872 11,004 3,920 0.80 0.36 9,800 0.40 
Blue NB Aquarium - Maverick 45 6 35 95 210 570 14 2,940 7,980 4,440 1.51 0.56 11,100 0.40 
Blue SB Maverick - Aquarium 45 6 35 95 210 570 14 2,940 7,980 2,040 0.69 0.26 5,100 0.40 


Note: Silver Line WFL service includes Silver Line Gateway service to Chelsea 
Note: Seated capacities for vehicles were calculated from a weighted average of the current vehicle fleet (2014 Bluebook) 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Green Line - AM Peak Period (6am - 9am) 


2035 True No-Build 


AM Peak Train Set Info 


AM Peak 1 Hour Service Info 


3-hour Data 


Car Train Set Service Modeled Volume /| Modeled Peak 
Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Max = Seated Max Train Seated Max Peak Seated Max Peak Peak 
Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
(Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 104 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 2,480 0.78 0.35 6,200 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 3,800 1.20 0.53 9,500 0.40 
BEB BU West - BU Central 5.0 3 46 104 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 104 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB St Marys-Hawes 6.5 3 46 104 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,200 1.45 0.64 5,500 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 
2035 Transit Improvement Only 
AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 
Car Train Set Service Modeled Volume /| Modeled Peak 
Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 
(From CTPS Travel Demand Headway Cars/ Seated Max = Seated Max Train Seated Max Peak Seated Max Peak Peak 
Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
(Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 104 38 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 27 3 46 104 138 312 23 3,174 7,176 2,480 0.78 0.35 6,200 0.40 
North SB Science Park - North Station oer 3 46 104 138 312 23 3,174 7,176 3,800 1.20 0.53 9,500 0.40 
BEB BU West - BU Central 5.0 3 46 104 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 38 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 104 38 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 38 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 38 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 38 312 11 1,518 3,432 2,200 1.45 0.64 5,500 0.40 
EEB Prudential - Copley 5.0 3 46 104 38 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


South Station Expansion Project 
Results for Transit Crowding Analysis 
Green Line - AM Peak Period (6am - 9am) 


2035 Maximum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Car Train Set Service Modeled Volume /| Modeled Peak 

Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy} Volume - Hour / 

(From CTPS Travel Demand Headway Cars/ Seated Max Seated Max Train Seated Max Peak Seated Max Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 04 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.7 3 46 04 138 312 23 3,174 7,176 2,520 0.79 0.35 6,300 0.40 
North SB Science Park - North Station 2.7 3 46 04 138 312 23 3,174 7,176 3,840 1.21 0.54 9,600 0.40 
BEB BU West - BU Central 5.0 3 46 04 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 04 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 04 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 04 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 04 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 04 138 312 11 1,518 3,432 2,240 1.48 0.65 5,600 0.40 
EEB Prudential - Copley 5.0 3 46 04 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 04 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


2035 Minimum Land Use 


AM Peak Train Set Info AM Peak 1 Hour Service Info 3-hour Data 

Car Train Set Service Modeled Volume /| Modeled Peak 

Peak Load Point Car Policy Train Set Policy Policy Volume- Volume / Policy| Volume - Hour / 

(From CTPS Travel Demand Headway Cars/ Seated Max Seated Max Train Seated Max Peak Seated Max Peak Peak 

Rapid Transit Service Model) (min.) Train Set Capacity Load Capacity Load Sets Capacity Load Point Capacity Load Point Period 
Central Subway EB Copley-Arlington 1.3 3 46 104 138 312 46 6,348 14,352 7,160 1.13 0.50 17,900 0.40 
Central Subway WB Park St - Boylston 1.3 3 46 04 138 312 46 6,348 14,352 11,200 1.76 0.78 28,000 0.40 
North NB North Station - Science Park 2.0 3 46 04 138 312 23 3,174 7,176 2,520 0.79 0.35 6,300 0.40 
North SB Science Park - North Station 2.0 3 46 04 138 312 23 3,174 7,176 3,840 1.21 0.54 9,600 0.40 
BEB BU West - BU Central 5.0 3 46 04 138 312 12 1,656 3,744 2,680 1.62 0.72 6,700 0.40 
BWB Kenmore - Blanford 5.0 3 46 04 138 312 12 1,656 3,744 1,360 0.82 0.36 3,400 0.40 
CEB Hawes-St Marys 6.5 3 46 04 138 312 10 1,380 3,120 800 0.58 0.26 2,000 0.40 
CWB Kenmore - St Marys 6.5 3 46 04 138 312 10 1,380 3,120 480 0.35 0.15 1,200 0.40 
DEB Fenway - Kenmore 5.7 3 46 04 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
DWB Kenmore - Fenway 5.7 3 46 04 138 312 11 1,518 3,432 2,240 1.48 0.65 5,600 0.40 
EEB Prudential - Copley 5.0 3 46 04 138 312 12 1,656 3,744 1,520 0.92 0.41 3,800 0.40 
E WB Copley - Prudential 5.0 3 46 104 138 312 12 1,656 3,744 2,480 1.50 0.66 6,200 0.40 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 


Results for Transit Crowding Analysis 
Green Line - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB_ Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,080 0.97 0.43 7,700 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,760 0.87 0.38 6,900 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1:37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 
2035 Transit Improvement Only 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB_ Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 20 3 46 104 138 312 23 3,174 7,176 3,080 0.97 0.43 7,700 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,760 0.87 0.38 6,900 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5. 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 = 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 


South Station Expansion Project 


Results for Transit Crowding Analysis 
Green Line - PM Peak Period (3pm - 6pm) 


2035 Maximum Land Use 


PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,120 0.98 0.43 7,800 0.40 
North SB Science Park - North Station 2.7 3 46 104 138 312 23 3,174 7,176 2,800 0.88 0.39 7,000 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 
2035 Minimum Land Use 
PM Peak Train Set Info PM Peak 1 Hour Service Info 3-hour Data 
Modeled Modeled Peak 
Peak Load Point Car Car Train Set Train Set Service Volume- Volume/ Volume /| Volume - Hour / 
Rapid Transit (From CTPS Travel Demand Headway Cars/ Seated Policy Seated Policy Train Seated Policy Peak Seated Policy Peak Peak 
Service Model) (min.) Train Set Capacity Max Load Capacity Max Load Sets Capacity Max Load Point Capacity Max Load Point Period 
Central Subway EB Boylston - Park St 1.3 3 46 104 138 312 46 6,348 14,352 7,920 1.25 0.55 19,800 0.40 
Central Subway WB Arlington - Copley 1.3 3 46 104 138 312 46 6,348 14,352 7,600 1.20 0.53 19,000 0.40 
North NB North Station - Science Park 2.7 3 46 104 138 312 23 3,174 7,176 3,120 0.98 0.43 7,800 0.40 
North SB Science Park - North Station 27 3 46 104 138 312 23 3,174 7,176 2,800 0.88 0.39 7,000 0.40 
BEB BU Central - BU East 5.0 3 46 104 138 312 12 1,656 3,744 1,680 1.01 0.45 4,200 0.40 
BWB Kenmore - Blanford 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
CEB Hawes - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 360 0.26 0.12 900 0.40 
CWB Kenmore - St Marys 6.5 3 46 104 138 312 10 1,380 3,120 1,160 0.84 0.37 2,900 0.40 
DEB Fenway - Kenmore 5.7 3 46 104 138 312 11 1,518 3,432 1,960 1.29 0.57 4,900 0.40 
DWB Kenmore - Fenway 5.7 3 46 104 138 312 11 1,518 3,432 2,080 1.37 0.61 5,200 0.40 
EEB Prudential - Copley 5.0 3 46 104 138 312 12 1,656 3,744 2,000 1.21 0.53 5,000 0.40 
EWB Prudential - Symphony 5.0 3 46 104 138 312 12 1,656 3,744 1,640 0.99 0.44 4,100 0.40 


Note: Fractional train sets are rounded up for the peak hour to reflect the peak number of trains in a 60 minute period during the peak 180 minute period 


South Station Expansion Project 
Transit Vehicle Crowding Analysis 
South Station area (Summer Street) MBTA buses - AM Peak Period (6am - 9am) 


2035 True No-Build 
AM Peak Bus Info AM Peak 1 Hour Service Info 3-hour Data 
South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)} Capacity Capacity} Max Load] Volume] Capacity 
16.0} 39 156 216 1 0.01 

90.0 39 39 54) 14 0.35 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 13 0.33 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 0.83 

36.0 39 78 0.08 

5.0 39 0.82 

6.4] 39 0.18 

10.0} 0.58 

10.0} 0.82 


0.56 
0.12 


2035 Transit Improvement Only 


AM Peak Bus Info AM Peak 1 Hour Service Info 3-hou: 
South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity} Max Load] Volume] Capacity] 
16.0} 39 156 216 1 0.01 

90.0 39 39 54) 14 0.35 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 13 0.33 

180.0 39 39 54) 1 0.03 

60.0 39 39 54) 0.83 

36.0 39 78 0.08 

5.0 39 0.82 

6.4 39 0.18 

10.0} 0.58 

10.0} 0.82 


2035 Maximum Land Use 
AM Peak Bus Info AM Peak 1 Hour Service Info 


South South 
Bus Service| Station] Volume /| Station 
Headway Seated i Seated Policy| Modeled Seated 

(min.)} Capacity Capacity} Max Load] Volume] Capacity] 


16.0 39 156} 216 1 0.01 
90.0 39 39 54 14 0.35 
180.0 39 39 54 1 0.03 
60.0 39 39 54 13 0.33 
180.0 39 39 54 1 0.03 
60.0 39 39 54 0.86 
36.0 39 78 0.08 
5.0} 39 0.83 
6.4] 39 0.21 
10.0 0.58 
10.0 0.82 


2035 Minimum Land Use 
AM Peak Bus Info AM Peak 1 Hour Service Info 


South ‘South 
Bus Service| Station] Volume /| Station 
Headway| Seated i Seated Policy| Modeled Seated 
(min.)} Capacity Capacity} Max Load] Volume] Capacity] 
16.0} 39 156 216 1 0.01 
90.0 39 39 54) 14 0.35 
180.0 39 39 54) 1 0.03 
60.0 39 39 54) 13 0.33 


180.0 39 39 54] 1 0.03 


60.0 39 39 54 0.85 
36.0 39 78 0.08 
5.0} 39 0.83 
6.4] 39 0.24 
10.0 0.58 
10.0 0.81 


South Station Summer St WB Bus Stop 0.57] 

South Station Summer St EB Bus Stop i 0.16 

Note: South Station Modeled Volumes are the greater of the arriving or departing loads at the MBTA bus stops located proximate to South Station along 
Summer Street at Dorchester Avenue and adjacent to the existing station headhouse. 


South Station Expansion Project 
Transit Vehicle Crowding Analysis 
South Station area (Summer Street) MBTA buses - PM Peak Period (3pm - 6pm) 


2035 True No-Build 


PM Peak Bus Info PM Peak 1 Hour Service Info 3-hour Data 
South South e 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled} Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.37 
90.0 39 0.37 
25.7 39 0.29 
60.0 39 0.08 
12.0 39 0.54 
8.0 39 0.50 
10.0 57 0.44 
10.0 57 0.79 


2035 Transit Improvement Only 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.37 
90.0 39 0.37 
25.7 39 0.29 
60.0 39 0.08 
12.0 39 0.54 
8.0 39 0.50 
10.0 57 0.44 
10.0 57 0.79 


2035 Maximum Land Use 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load| Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.38 
90.0 39 0.38 
25.7 39 0.31 
60.0 39 0.08 
12.0 39 0.58 
8.0 39 0.52 
10.0 57 0.44 
10.0 57 0.80 


2035 Minimum Land Use 
PM Peak Bus Info Peak 1 Hour Service Info 


Bus Service| Station) Volume/ 
Headway Seated i Seated Policy| Modeled Seated 
Bus Service (min.)| Capacity Capacity|Max Load] Volume] Capacity 
12.0 39 195 270 0.05 
26.0 39 117 162 0.01 
90.0 39 0.38 
90.0 39 0.38 
25.7 39 0.30 
60.0 39 0.08 
12.0 39 0.57 
8.0 39 0.51 
10.0 57 0.44 
10.0 57 0.79 


‘South Station Summer St WB Bus Stop 
‘South Station Summer St EB Bus Stop 


Note: South Station Modeled Volumes are the greater of the arriving or departing loads at the MBTA bus stops located proximate to South Station along 
Summer Street at Dorchester Avenue and adjacent to the existing station headhouse. 
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2035 Build Year Platform Activity Summary: 


October 2014 


South Station Red Line Platforms 

South Station Silver Line Platforms 

Park Street Red Line Platforms 

Park Street Green Line Platforms 
Downtown Crossing Red Line Platforms 
Downtown Crossing Orange Line Platforms 
Government Center Blue Line Platforms 
Government Center Green Line Platforms 
State Street Blue Line Platforms 

State Street Orange Line Platforms 


South Station Expansion 
Massachusetts Department of Transportation 


Transit Capacity Analysis Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Page 2 Massachusetts Department of Transportation 


Transit Capacity Analysis Technical Report 


Table 44—2035 Build Year South Station Red Line Platform Activity Summary 
AM Peak Period PM Peak Period Daily 


; Biaedings % Increase Boarding % Increase Boardings % Increase 
Alternative g from No 8 from No 8 from No 
uly Build aud Build and Build 
IES | Nt | EMSS | Ose ntfe, | Alternative 
No Build 
Alternative ee : ree ; aes : 
Alternative 1 — 
Transportation 19,950 4.0% 19,800 2.9% 74,150 2.7% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
20,050 4.5% 19,900 3.4% 74,540 3.2% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 20,630 16% 20,420 6.1% 76,580 6.1% 
Development 
Maximum Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 45—2035 Build Year South Station Silver Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
é % Increase é % Increase ; % Increase 
Alternative Boardings tEoaNG Boardings train No Boardings fiom NO 
Ghat Build aud Build an Build 
alenene Alternative puehunes Alternative eliehune: Alternative 

No Build 
Miicmatios 6,310 - 7,390 - 25,600 - 
Alternative 1 — 
ea 6,440 2.1% 7,700 4.2% 26,140 2.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

6,460 2.4% 7,710 4.3% 26,200 2.3% 
Development 
Minimum Build 
Alternative 3 — 
deals 6,570 4.1% 7,820 5.8% 26,650 4.1% 
Development 
Maximum Build 


Source: Final SSX Ridership Results provided in Appendix 9 - Ridership Forecasting Technical Report. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Transit Capacity Analysis Technical Report 


Table 46—2035 Build Year Park Street Red Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
: % Increase : % Increase : % Increase 
Alternative UTES from No Boarities from No Boargines from No 
ane Build and Build aud Build 
SLES |) peri. | SHSM pire. || MUS | eae 
No Build 
Alternative peeree j geet ee 
Alternative 1 — 
Aegan en 19,520 0.3% 22,870 0.3% 91,080 0.2% 
Improvements 
Only 
Alternative 2 — 
aah aca 19,570 0.6% 22,950 0.6% 91,270 0.4% 
Development 
Minimum Build 
Alternative 3 — 
dou Enivale 19,690 1.2% 23,080 1.2% 91,650 0.8% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 47—2035 Build Year Park Street Green Line Platform Activity Summa 


AM Peak Period PM Peak Period 
: ~ Boardines Imerease op ging, Imerease «pings 0 Increase | 

Alternative aera from No ards from No 8 from No 

ane Build aug Build and Build 

ES pete. |e AESEES ope | UU | Spear 

No Build 
Alternative peore i renee i cater 
Alternative 1 — 
Transportation 19,350 0.2% 22,060 0.1% 92,900 0.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 19,430 0.6% 22,130 0.5% 93,120 0.3% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 19,560 1.3% 22,230 0.9% 93,460 0.7% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Transit Capacity Analysis Technical Report 


Table 48—2035 Build Year Downtown Crossing Red Line Platform Activity Summary 
AM Peak Period PM Peak Period Daily 


; Roardines % Increase Boardines % Increase Biardines % Increase 
Alternative & from No 8 from No 8 from No 
aud Build ane Build gud Build 
BALLETS | psig || PLEAS | pei || AUS | peshie 
penne 18,530 : 20,470 : 78,750 : 
Alternative 
Alternative 1 — 
Be 18,580 0.3% 20,510 0.2% 78,890 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
D 18,600 0.4% 20,530 0.3% 78,930 0.2% 
evelopment 
Minimum Build 
Alternative 3 — 
dor ral 18,650 0.6% 20,550 0.4% 79,000 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 49—2035 Build Year Downtown Crossing Orange Line Platform Activity Summary 


AM Peak Period PM Peak Period 
; Boarding % Increase Boarding % Increase Boarding % Increase 
Alternative 8 from No 8 from No 8 from No 
am Build els Build SLs Build 
EIN Alternative lenane. Alternative elenene. Alternative 

No Build 
emus 18,550 - 21,440 - 81,150 : 
Alternative 1 — 
demspereuen 18,600 0.3% 21,500 0.3% 81,310 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

18,630 0.4% 21,570 0.6% 81,520 0.5% 
Development 
Minimum Build 
Alternative 3 — 
ua Ee 18,690 0.8% 21,660 1.0% 81,810 0.8% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Table 50—2035 Build Year Government Center Blue Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
; % Increase 5 % Increase i % Increase 
Alternative Boardings Kou NG Boardings from No Boardings from No 
am Build aud Build and Build 
aenune Alternative elehunes Alternative alenunes Alternative 

No Build 
Wife aioe 6,720 - 9,150 - 34,020 - 
Alternative 1 — 
Aas peuaucn 6,730 0.1% 9,150 0.0% 34,040 0.1% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

6,730 0.1% 9,160 0.1% 34,080 0.2% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 

6,730 0.1% 9,170 0.2% 34,110 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 


Table 51—2035 Build Year Government Center Green Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
2 % Increase : % Increase ‘i % Increase 
Alternative Boardings from No Boardings fram No Boardings franiNo 
bs Build and Build aud Build 
eens Alternative UEC Alternative SUE Alternative 

No Build 
Aiternaeue 10,120 - 12,480 - 51,320 - 
Alternative 1 — 
deat p nen 10,130 0.1% 12,480 0.0% 51,330 0.0% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

10,130 0.1% 12,490 0.1% 51,460 0.3% 
Development 
Minimum Build 
Alternative 3 — 
Joint/Private 

10,130 0.1% 12,490 0.1% 51,570 0.5% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
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Table 52—2035 Build Year State Street Blue Line Platform Activity Summary 


Transit Capacity Analysis Technical Report 


AM Peak Period PM Peak Period Daily 
: % Increase : % Increase ; % Increase 
Alternative ees from No Cae ues from No Bose iies from No 
ane Build ane Build aud Build 
ULES | reer | ASML pei iaen ) AUUSS | apenas 

No Build 
Alternative ai : nies : ae 
Alternative 1 — 
erp an 7,630 0.0% 8,420 0.0% 34,420 0.0% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 

7,630 0.0% 8,440 0.2% 34,460 0.1% 
Development 
Minimum Build 
Alternative 3 — 
dou Ervale 7,630 0.0% 8,460 0.5% 34,500 0.3% 
Development 
Maximum Build 


Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 


Note: Boardings and alightings results rounded to the nearest ten. 


Table 53—2035 Build Year State Street Orange Line Platform Activity Summary 


AM Peak Period PM Peak Period Daily 
; % Increase : % Increase A % Increase 
Alternative Boardings ireatNO Boardings from No Boardings iraatNG 
ad Build Bul Build Bly Build 
ee Alternative eee Alternative eee Alternative 
Nope 10,350 : 10,820 : 40,730 : 
Alternative 
Alternative 1 — 
Ue 10,380 0.3% 10,870 0.5% 40,810 0.2% 
Improvements 
Only 
Alternative 2 — 
Joint/Private 
10,380 0.3% 10,880 0.6% 40,880 0.4% 
Development 
Minimum Build 
Alternative 3 — 
doin E Nate 10,380 0.3% 10,890 0.6% 40,940 0.5% 
Development 
Maximum Build 
Source: Ridership data from CTPS, Results of Station Activities at Downtown Stations. 
Note: Boardings and alightings results rounded to the nearest ten. 
South Station Expansion October 2014 


Massachusetts Department of Transportation 


Page 7 


Transit Capacity Analysis Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Page 8 Massachusetts Department of Transportation 


Air Quality Technical Report 


Attachment M SSX Project Air Quality Analysis Protocol 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Air Quality Protocol 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


STOTT SEhanOM SSX Project Air Quality Analysis Protocol 


EXPANSION 
5/16/14 


1. Introduction 


The Massachusetts Department of Transportation (MassDOT), with funding support from the Federal 
Railroad Administration (FRA), is preparing an Environmental Impact Report and Environmental 
Assessment (EIR and EA) for the proposed expansion of South Station in Boston, Massachusetts. South 
Station is one of the busiest transportation hubs in New England and is the largest train station and bus 
terminal in Boston. South Station is located at the northern terminus of the Northeast Corridor (NEC) and 
is the city terminus of the Massachusetts Bay Transportation Authority (MBTA) commuter rail western 
and southern routes. Red Line subway, Silver Line buses, and other privately operated buses also service 
the Station. This major intermodal terminal is a gateway to Boston’s Financial District, situated at the 
intersection of Atlantic Avenue and Summer Street in Dewey Square. 


The South Station Expansion (SSX) project is being undertaken to improve intercity passenger rail 
service on the NEC and support high-speed rail initiatives. It will expand South Station to meet planned 
2035 capacity requirements for Amtrak High Speed Intercity Passenger Rail Program (HSIPR), as well as 
MBTA commuter rail service. The project will include the following elements: 


e Expanding the South Station terminal facilities, including the addition of tracks and platforms, 
extension of some existing platforms, reconstruction of approach interlockings, and construction 
of a new passenger concourse onto the site of the USPS General Mail Facility. 


e Acquiring and demolishing the existing USPS General Mail Facility located on Dorchester 
Avenue adjacent to South Station, which will provide an approximate 16-acre site onto which to 
expand South Station. The USPS facility will be relocated by the USPS. The relocation of the 
USPS facility is undergoing a separate environmental review process by others. ' 


e Restoring Dorchester Avenue for public and station access along the harborside edge of the 
expanded terminal, including constructing an extension of the Harborwalk. 


e Providing for the possibility of future joint/private development at an expanded South Station. 


e Constructing mid-day layover facilities to accommodate existing needs and to facilitate future 
Amtrak and MBTA service expansions and other planned improvements. 


Figure 1 shows the SSX Project Area Map. The SSX project includes South Station and three layover 
facility sites: Widett Circle in the South Boston neighborhood of Boston, Beacon Park Yard in the Allston 
neighborhood of Boston, and Readville — Yard 2 in the Readville section of Hyde Park in Boston. Figure 
2 shows an aerial view of the South Station site. 


MassDOT is conducting the following alternatives analyses for the SSX project elements: terminal 
expansion alternatives at the South Station site, including rail configuration alternatives; layover facility 
site alternatives, consisting of three potential layover sites; and joint/private development alternatives at 
the South Station site. The joint/private development alternatives are distinguished by the degree to 
which private development would or would not be accommodated at South Station. Alternative 1 would 
include transportation improvements only, but would not provide for potential private development at 
South Station. Alternatives 2 and 3 represent the lower and upper bounds, respectively, of potential 
private development at South Station. 


1 


As directed by FRA for the EA, the demolition of the USPS facility will be addressed as a direct impact of the SSX project, and the 
relocation of the USPS facility will be addressed as an indirect impact of the SSX project. 
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Figure 1 — Map of SSX Project Area 
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Figure 2 - Aerial View of the South Station Site. 

At the South Station site, the air quality analysis will address air quality impacts resulting from traffic 
associated with the joint/private development alternatives. There will be essentially no difference 
between the rail configuration alternatives at the South Station site with respect to air quality impacts. 


The EIR and EA will be developed in accordance with the National Environmental Policy Act of 1969 
(NEPA) and its implementing regulations (40 Code of Federal Regulations (CFR) Parts 1500-1508); 
FRA’s Procedures for Considering Environmental Impacts, 64 Federal Register (FR) 28545, and 23 CFR 
Part 7710; the Massachusetts Environmental Policy Act (MEPA) and its implementing regulations (301 
Code of Massachusetts Regulations (CMR) 11.00), U.S. Environmental Protection Agency (U.S. EPA) 
technical guidance documents, and technical guidance from the Massachusetts Department of 
Environmental Protection (MassDEP) and MassDOT. Additionally, the EIR and EA will be prepared in 
accordance with the Certificate of the Secretary of the Office of Energy and Environmental Affairs (EEA) 
on the Environmental Notification Form (ENF) for the SSX project (April 19, 2013). 


2. Scope of the Air Quality Analysis 


The air quality study will consist of the following components: a regional emissions inventory 
(mesoscale) analysis to estimate project-related emission burdens for the study area; an ambient 
concentrations (microscale) analysis to estimate ambient carbon monoxide (CO) concentrations at 
selected roadway intersections; a qualitative Mobile Source Air Toxics (MSATs) assessment; a 
quantitative particulate matter (PM) with an aerodynamic diameter of 2.5 micrometers and less (PM>5) 
hotspot analysis; and a dispersion modeling analysis for nitrogen dioxide (NO,) concentrations. 


For the South Station site, the air quality analysis will assess three joint/private development alternatives 
for the opening year of 2025 and the design year of 2035. These alternatives include the No Build 
Alternative; Alternative 1, Transportation Improvements Only; and Alternative 3, Joint/Private 
Development Maximum Build. Alternative 1 would include transportation improvements only, but 
would not provide for potential private development at South Station. Alternative 3 represents the upper 
bounds of potential private development at South Station, and would be the worst case scenario with 
respect to air quality. 


For the layover facility sites, the air quality analysis will evaluate the No Build and Build alternatives for 
the opening year of 2025 and the design year of 2035. 


Under authority of the Clean Air Act, U.S. EPA has established National Ambient Air Quality Standards 
(NAAQS) for criteria pollutants to protect the public health and welfare. The criteria pollutants which are 
of significance to the transportation sector include CO, NO:, ozone (O3), PMj ) and PM,.. The criteria 
pollutants which are not of significance to the transportation sector include sulfur dioxide (SO2) and lead 
(Pb). The ambient air quality standards for Massachusetts are identical to the NAAQS. 


Since the implementation of the U.S. EPA’s Ultra-Low Sulfur Diesel Fuel Requirements that were 
promulgated in 2006, SO, emissions from transportation projects have been greatly reduced. For MEPA 
and NEPA compliance purposes, SO, will be addressed in the SSX project EIR and EA. Lead is no 
longer considered to be a pollutant of concern for transportation projects. The major source of Pb 
emissions to the atmosphere had been from motor vehicles burning gasoline with Pb-containing additives. 
Lead emissions from motor vehicle sources have been nearly eliminated, however, as unleaded gasoline 
has replaced leaded gasoline nationwide. Further, there is almost no Pb in diesel engine emissions. 
Therefore, Pb emissions are no longer required to be assessed. 
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EPA promulgated final General Conformity regulations at 40 CFR Part 93 Subpart B for all federal 
activities except those covered under Transportation Conformity. FRA activities are not covered under 
Transportation Conformity; therefore General Conformity regulations apply to the SSX project. 


South Station is located in Suffolk County, MA, which has been designated by U.S. EPA as a moderate 
nonattainment area with respect to the 8-hour O; NAAQS. Massachusetts, through its State 
Implementation Plan (SIP), specifies target dates for achieving compliance with the NAAQS, and 
identifies specific emission reduction goals for nonattainment or maintenance areas. It has been 
determined that the SSX project is not explicitly included in a conforming Regional Transportation Plan 
(RTP) or a Transportation Improvement Program (TIP). Therefore, a regional analysis of project 
emissions will be conducted for purposes of demonstrating compliance with the General Conformity 
tules. Emissions inventories also will be prepared for the purpose of NEPA disclosure of impacts from 
project alternatives. 


The Boston area is also designated as a Maintenance Area for CO, having achieved attainment in 1995 
after being designated as a Moderate Nonattainment area. Therefore, a CO Hot Spot (Intersection) 
modeling analysis will be performed for the purpose of demonstrating compliance with the National and 
Massachusetts CO air quality standards. 


3. Emissions Inventory Analysis 


Mesoscale air quality impacts are defined as the incremental change in regional emissions of criteria 
pollutants due to the proposed project alternatives relative to the No Build Alternative, for a given year. 
The emissions inventory will be developed for motor vehicles and buses on affected roadways within the 
project study area, and railroad locomotives entering, idling, and leaving the station. Differences in 
vehicular emissions are a direct function of the changes in daily vehicle-miles traveled (VMT) and their 
associated pollutant emission rates. Differences in train locomotive emissions are a direct function in the 
number of locomotives idling in the station and the emissions from locomotives entering and leaving the 
station, and their associated pollutant emission rates. The motor vehicle emissions inventory will be 
developed using the roadway network and traffic data defined in the project traffic studies, along with 
appropriate year-dependent and speed-dependent emission factors. A preliminary list of the roadway 
links to be used in the analysis is presented for MassDEP’s concurrence in Table 1. The train emissions 
will be developed based on the current and future train schedules and the appropriate U.S. EPA year- 
specific (i.e., Tier) emission factors for locomotives. The emission inventories will be prepared in 
accordance with EPA guidelines.” Emissions will be calculated for volatile organic compounds (VOC), 
nitrogen oxides (NOx), CO, PMjo, PM2.5, and SO). 


3.1. Motor Vehicle and Bus Emission Factors 


The motor vehicle emission factors (expressed as grams of pollutant per vehicle mile) that will be used to 
estimate the motor vehicle emissions will be calculated using the most recently approved version of the 
U.S. EPA MOVES program (currently MOVES2010b). Emission factors will be provided for all vehicle 
categories combined (the composite emission factor) and for heavy duty diesel vehicles (buses) 
separately. 


? Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources. U.S. Environmental Protection Agency, Office of 


Mobile Sources (now Office of Transportation and Air Quality). Report number EPA-450/4-81-026d (Revised). Ann Arbor, MI. 
1992. 
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3.2. Locomotive Emission Factors 


U.S. EPA’s Locomotives Exhaust Emission Standards will be used to calculate locomotive emissions and 
emission rates. The standards, which are codified at 40 CFR Part 1033.101, include several sets of 
emission standards based on the date a locomotive is first manufactured or remanufactured. The 
standards used for this analysis are presented in Table 2. The duty cycle for all locomotives at South 
Station is assumed to be “Line-haul” only, no “switch” engine activities occur at South Station. 


Table 1 
Preliminary List of Roadway Links to be Used in the Emissions Inventory Analysis 
Link 
ID No. Link Description 


Atlantic Avenue - Kneeland Street to Essex Street 

Atlantic Avenue - Essex Street to Summer Street 

Atlantic Avenue - Summer Street to Congress Street 

Atlantic Avenue - Congress Street to Northern Avenue/Seaport Blvd 
Summer Street - Atlantic Avenue to Purchase Street 

Summer Street - Atlantic Avenue to Dorchester Avenue 
Summer Street - Dorchester Avenue to Haul Road 

Essex Street - Chauncy Street to Lincoln Street 

Essex Street - Lincoln Street to Atlantic Avenue 

A Street - Congress Street to Dorchester Avenue 

Dorchester Avenue - West 4th St to Old Colony Avenue 
Dorchester Avenue - West 4th Street to West Broadway 
Dorchester Avenue - West Broadway to West 2nd Street 
Dorchester Avenue - Summer Street to West 2nd Street 
Congress Street - Atlantic Avenue to Purchase Street 
Congress Street - Atlantic Avenue to Dorchester Avenue 
Congress Street - A Street to Dorchester Avenue 

Purchase Street - Seaport Blvd/Northern Avenue to Congress Street 
Purchase Street - Congress Street to Summer Street 

Surface Road - Summer Street to Lincoln Street/Essex Street 
Surface Road - Lincoln Street/Essex Street to Kneeland Street 


NTN] Rl Rel Rel Rte] Rel RetRelRe|Re 
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22 Surface Road - Kneeland Street to I-90 Ramp 

23 Lincoln Street - Essex Street to Kneeland Street 

24 Lincoln Street - Kneeland Street to Hwy Ramps 

25 South Station Connector - Surface Road to Lincoln Street 

26 South Station Connector - Lincoln Street to Bus Terminal 
Entrance/HOV Parking Ramp 

27 Kneeland Street - Washington Street to Surface Road 

28 Kneeland Street - Surface Road to Lincoln Street 

29 Kneeland Street - Lincoln Street to Atlantic Avenue 


30 Beach Street - Atlantic Avenue to Surface Road 
Source: KM Chng Environmental Inc. January 2014. 


All existing MBTA locomotives will be assumed to comply with the U.S. EPA’s Tier-1 emission 
standards, based on the date of sale or remanufacture of the engines. The more stringent Tier-4 emission 
standards will be used for MBTA locomotives in the future 2025 and 2035 scenarios. The F40PH-2C 
locomotive with a 3,000 horsepower (hp) EMD 16-645E3B engine was chosen as the representative 


May 2014 South Station Expansion 
Page 6 Massachusetts Department of Transportation 


engine for all existing MBTA locomotives. 


Air Quality Protocol - Draft 


Throttle notch and fuel consumption rates taken from 
Appendix B of the Locomotive Emission Standards, EPA-420-R-98-101, April, 1998, as shown in Table 
3, will be used for the MBTA locomotives. 


Table 2 
U.S. EPA Line Haul Locomotives Exhaust Emission Standards 
Tier Year HC NOx PM CO 
(g/hp-hr) (g/bhp-hr) (g/bhp-hr) (g/bhp-hr) 

Tier 0 1973-1992 1.00 9.5 0.22 5.0 
Tier 1 1993-2004 0.55 7.4 0.22 2.2, 
Tier 2 | 2005-2011 0.30 55 0.10 1.5 | 
Tier 3 2012-2014 0.30 5.5 0.10 1.5 
Tier 4 2015+ 0.14 1.3 0.03 1.5 


Source: http://www.epa.gov/otag/standards/nonroad/locomotives.htm 


The P42-DC locomotive with a 3,200 hp GE 7FDL engine was chosen to be the representative 
locomotive for the Amtrak diesel locomotives and the engine throttle data was taken from Appendix A-2 
of Emissions Summary for Other Diesel Emission Sources in and Adjacent to the West Oakland 
Community, as shown in Table 3. Because there were no fuel consumption data available for the 7FDL 
engine, the fuel consumption rate for the GE16 engine (an engine with operational characteristics similar 
to the 7FDL) will be used for Amtrak engines. All existing Amtrak locomotives are assumed to be 
compliant with the U.S. EPA’s Tier-0 emission standards, based on the date of sale or remanufacture of 
the engines. The more stringent Tier-4 emission standards will be used for Amtrak locomotives in the 
future 2025 and 2035 scenarios. 


The existing and future daily South Station train schedules will be used to calculate locomotive idling and 
traveling times in the study area. 


Table 3 
Throttle Notch Data and Fuel Consumption Rate 
Throttle Power in Fuel Power in Fuel 
Notch Notch Rate Notch Rate* 
Setting (bhp) (lb/hr) (bhp) (lb/hr) 
EMD 16-645E3B Engine GE 7FDL Engine 
(Rated Power = 3,000 bhp) (Rated Power = 3,200 bhp) 
Dynamic 
Brake 138 126 109 - 
Idling 17 279 11 17 
1 105 296 179 50 
2 363 361 388 86 
3 721 432 787 273 
4 1030 528 919 368 
5 1438 657 1413 532 
6 1821 827 2014 680 
7 2492 1066 2699 858 
8 3070 1186 3200 1082 


Source of EMD Data: Appendix B, Locomotive Emission Standards. U.S. EPA, Office of Transportation and Air Quality, EPA- 
420-R-98-101, April 1998. Attp://www.epa.gov/otag/documents/420r98101.pdf 
Source of 7FDL Data: Table 1 of the Brunswick Rail Maintenance Facility, Potential Air Quality Impacts of Proposed Facility 
on Nearby Sensitive Land Uses, Parsons Brinckerhoff, August 2011. 
http://www.amtrakdowneaster.com/sites/default/files/Potential%20Air%20Quality%20Impacts.pdf 


* Fuel Rate for GE12 Engine from Appendix B, Locomotive Emission Standards. EP A-420-R-98-101, April 1998. 
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Hydrocarbons (HC), PM, NOx and CO emissions will be calculated by the following equation: 
Emissions (g) = Emission Factor (g/bhp-hr) * brake horsepower at a particular notch setting * time (hr) 


SO, and CO, emissions are dependent on fuel consumption rates and the following assumptions taken 
from Emission Factors for Locomotives, U.S. EPA, Office of Transportation and Air Quality, EPA-420- 
F-09-025, April 2009 will be used in these calculations: 


Diesel fuel density of 3,200 grams per gallon (g/gal) 
Fraction of fuel sulfur converted to SO, of 98 percent 
Diesel fuel sulfur content of 15 parts per million (ppm) 
Carbon content of fuel of 87 percent by mass 


SO, and CO, emissions will be estimated by the methodology outlined on Page 5 of U.S. EPA’s Emission 
Factors for Locomotives, EPA-420-F-09-025, April 2009. Emission factors for the existing and future 
years are presented in Table 4 in units of grams per hour (g/hr). 


Table 4 
Locomotive Emission Rates 
| | MBTA Locomotives AMTRAK Locomotives 
Existing 2012 Future Years Existing 2012 Future Years 
(Tier-1 Standards) | (Tier-4 Standards) (Tier-3 (Tier-4 Standards) 
Standards) 
| | Emission Rate Emission Rate Emission Rate Emission Rate 
| Pollutant _| (g/hr) (g/hr) (g/hr) (g/hr) 
Idling Notch 1 Idling | Notch 1 | Idling | Notch’ | Idling | Notch1 
HC 9.4 57.8 2.4 14.7 11.0 179.0 1.5 25.1 
NOx 125.8 777.0 22.1 136.5 104.5 | 1700.5 14.3 232.7 
PMio 3.7 23.1 0.5 3.2 2.4 39.4 0.3 5.4 
PM25 2.8 17.3 0.4 2.4 1.8 29.5 0.2 4.0 
CO 37.4 231.0 29.9 157.5 55.0 895.0 16.5 268.5 
Emission Rate Emission Rate Emission Rate Emission Rate 
(g/gal of fuel) (g/gal of fuel) (g/gal of fuel) (g/gal of fuel) 
SO2 0.094 0.094 0.094 0.094 
CO, 10,217.0 10,217.0 10,217.0 10,217.0 


Source: KM Chng Environmental Inc. January 2014. 


The South Station average weekday train schedules will be used to calculate the annual PMj9, PMs, HC, 
NOx, CO, SO2, and CO, emissions. VOC emissions will be assumed to be equal to 1.053 times the HC 
emissions. PM emissions will be expressed as PMj9. PM>,.5 emissions will be estimated as 0.97 times the 
PM emissions.° 


Emissions from the Amtrak Acela trains will not be assessed as the electric locomotives do not have 
direct air emissions. 


All locomotives in the study area are assumed to be either in Idling Mode or Notch-1 setting. 


5 Emission Factors for Locomotives, U.S. Environmental Protection Agency, Office of Transportation and Air Quality. EPA-420-F-09- 


025. April 2009. 


May 2014 South Station Expansion 
Page 8 Massachusetts Department of Transportation 


Air Quality Protocol - Draft 


3.3. Calculation of Annual Emissions 


Emissions from each identified roadway segment (i.e., each link included in the SSX project’s traffic 
study) will be calculated by multiplying the average daily traffic (ADT) volume on the link by the 
roadway link length to calculate VMT. The VMT will then be multiplied by the MOVES pollutant- 
specific emission factor for the parameter values (e.g., average vehicle speed, vehicle types, other 
operating conditions, and roadway functional class) applicable to that roadway segment. The emissions 
from each roadway segment will be summed to provide the average 24-hour emissions on each link. The 
average daily emissions will be multiplied by 365 to calculate annual emissions from motor vehicles and 
buses in tons per year. 


Emissions from each train (including up to two locomotives each) for the typical daily schedule will be 
calculated by multiplying the number of operating hours each locomotive is at idle in the station by the 
appropriate idling emission factor and adding to it the emissions from each locomotive entering and 
leaving the station using the appropriate emission factors. The emissions from each train will be summed 
to provide the average 24-hour emissions. The average daily emissions will be multiplied by 365 to 
calculate annual emissions from trains in tons per year. 


The results from the emission inventory analysis will consist of the total emissions in tons per year of 
VOC, NOx, CO, PMjo, PM2.s, and SO, for the study area, presented in tabular form. 


4. Greenhouse Gas Analysis 


CO, emissions will be estimated from transportation sources for the 2012 existing condition and the two 
SSX project No Build and Build alternatives in the opening year of 2025 and the design year of 2035. 
The U.S. EPA’s MOVES program will be used to determine CO, emission factors from motor vehicles 
(all vehicles combined and buses separately). Emission factors will be combined with motor vehicle 
generated VMTs to estimate GHG emissions. 


GHG emissions from each train (locomotive) will be calculated by multiplying the number of operating 
hours the locomotive is at idle in the station by the appropriate idling emission factor and adding to it the 
emissions from each locomotive entering and leaving the station using the appropriate emission factor. 


5. CO Hot-Spot Analysis 


The dispersion modeling analysis will estimate ambient CO concentrations and demonstrate the air 
quality impacts of the SSX project at four selected signalized roadway intersections in the vicinity of 
South Station and one intersection in the vicinity of each of the three layover sites for the same years and 
project alternatives as described for the Emission Inventory Analysis. 


5.1. Intersection Analysis 


The roadway intersections that will be included in the air quality analysis will be selected based on 
criteria given in U.S. EPA guidelines.* In order to determine which candidate intersections should be 
analyzed for air quality impacts, each intersection will be screened based on the Level of Service (LOS) 
and approach volume and delay data from the SSX project traffic studies. The traffic study has identified 
21 intersections in the vicinity of the South Station site study area to be evaluated and these intersections 
are listed in Table 5. 


ss Guideline for Modeling Carbon Monoxide From Roadway Intersections. Report number EPA-454/R-92-005. U.S. Environmental 
Protection Agency, Office of Air Quality Planning and Standards. Research Triangle Park, NC. November 1992. 
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The traffic study also identified two intersections in the vicinity of the Widett Circle layover site, one 
intersection in the vicinity of the Beacon Park layover site, and two intersections in the vicinity of the 
Readville - Yard 2 layover site to be evaluated and these intersections are listed in Table 6. 


Table 5 
List of Intersections Analyzed in the South Station Site Traffic Study Area 
Intersection 


ID No. Description 
1 Congress Street at Dorchester Avenue 
2 Summer Street at Dorchester Avenue 
3 Atlantic Avenue at Seaport Boulevard 
4 Atlantic Avenue at Congress Street 
2 Purchase Street at Congress Street 
6 Atlantic Avenue at Summer Street 
a Purchase Street at Summer Street 
8 Atlantic Avenue at Essex Street 
9 Surface Road at Essex Street & Lincoln Street 
10 Atlantic Avenue at East Street 
1] Atlantic Avenue at Beach Street 
12 Atlantic Avenue at Kneeland Street 
13 Kneeland Street at Lincoln Street 
14 Surface Road at Kneeland Street 
15 Lincoln Street at South Station Connector 
16 Surface Road at South Station Connector 
17 Dorchester Avenue at West 2nd Street 
18 Dorchester Avenue at West Broadway / Traveler Street 
19 Dorchester Ave at West 4th Street 
20 Purchase Street at I-93 Off-Ramp, & Seaport Boulevard 
Z1 Congress Street at A Street / Thompson Place 


Source: KM Chng Environmental Inc. January 2014. 


Table 6 
List of Intersections Analyzed in the Layover Sites’ Vicinities 

Traffic 
Study Intersection Name 
ID No. 
Beacon Park Yard 

1 Cambridge Street / Lincoln Street 
Widett Circle 


2 Frontage Road / Widett Circle Access Road 
3 Widett Circle / Widett Circle Access Road 
Readville — Yard 2 
4 Hyde Park Avenue/Neponset Valley 
Pkwy/Wolcott Ct/Wolcott Square 


5 Wolcott Ct / Layover Driveway 
Source: KM Chng Environmental Inc. January 2014. 
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Based on the preliminary LOS, delay, and total volume data, the four intersections in the vicinity of the 
South Station site that were selected to be assessed in the detailed air quality analysis for all calendar 
years and alternatives are listed in Table 7. Table 7 also lists the intersections in the vicinity of each 
Layover site selected to be assessed in the detailed air quality analysis for all calendar years. 


Table 7 
Traffic Intersections Selected for the SSX Detailed Air Quality Analysis 
ID Intersection Name 


South Station Site Vicinity 
3 | Atlantic Avenue at Seaport Boulevard 
6 | Atlantic Avenue at Summer Street 
14 | Surface Road at Kneeland Street 
18 | Dorchester Avenue at West Broadway / Traveler Street 


Widett Circle Layover Site Vicinity 
3 | Widett Circle / Widett Circle Access Road 


Beacon Park Yard Layover Site Vicinity 
1_ | Cambridge Street / Lincoln Street 


Readville - Yard 2 Layover Vicinity Site 


4 | Hyde Park Avenue/Neponset Valley Pkwy/Wolcott Ct/Wolcott Square 
Source: KM Chng Environmental Inc. January 2014. 


5.2. Receptor Locations 


At each of the intersections selected for the detailed dispersion modeling analysis, maximum 1|-hour and 
8-hour CO concentrations will be estimated at a number of receptor locations. In accordance with U.S. 
EPA guidelines,” “sidewalk” receptors will be placed on both sides of each approach of each intersection, 
outside of the mixing zones of the free-flow links being modeled. These receptors will be located on the 
sidewalk, at least 3 meters from the edge of the nearest travel lane, at distances of 3 meters, 25 meters, 
and 50 meters from the cross street. These sidewalk receptors will be supplemented with other receptors, 
to the extent applicable, and will be placed at sensitive locations such as residences, schools, health care 
facilities, businesses, and other areas where the public has access. 


5.3. Emission Factor Development 


Emission factors for CO will be developed using MOVES in the same way as proposed for the Emission 
Inventory Analysis. The winter emission factors for CO will be used in the CO hot-spot analysis, based 
on the same MassDEP guidance as proposed for the Emission Inventory Analysis. Idle CO emission 
factors for the dispersion modeling analysis will be developed using U.S. EPA’s recommended 
procedure.° 


5.4. Background CO Concentrations 


Total CO concentrations will be determined by adding the appropriate 1-hour and 8-hour background 
levels to the predicted CO concentrations. The background values represent worst-case ambient CO 


Guideline for Modeling Carbon Monoxide From Roadway Intersections. Report number EPA-454/R-92-005. U.S. Environmental 
Protection Agency, Office of Air Quality Planning and Standards. Research Triangle Park, NC. November 1992. 

Technical Guidance on the Use of MOBILE6.2 for Emission Inventory Preparation, Section 4.4.4, Transportation and Regional 
Programs Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA420-R-04-013. August 
2004. 
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levels that are assumed to occur independently of the project-related emissions being analyzed. 
Background CO concentrations will either be provided by MassDEP or will be based on MassDEP’s 
recommended procedure ’ of using the highest second-highest measured 1-hour or 8-hour CO 
concentrations from the nearest representative CO monitoring location for the most recent three full years 
of monitoring data (2010 — 2012).**'° These background levels are intended to represent worst-case 
urban conditions and will be conservatively held constant for all analysis years and project alternatives. 


The nearest representative MassDEP monitoring site to South Station that measures CO is the Kenmore 
Square Site (ID 25-025-0002). Carbon monoxide data for the most recent three years of data available are 
presented in Table 8 below. Based on this data, we will use 1.8 ppm for the 1-hour background 
concentration and 1.2 ppm for the 8-hour background concentration. 


Table 8 
Highest and Second-Highest 1-hour and 8-Hour CO Concentrations for Most Recent Three Years 
of Data from at the Kenmore Square Site 


Monitoring Max 1-hr 2™ Max 1-hr Max 8-hr 2™7 Max 8-hr 
Year (ppm) (ppm) (ppm) (ppm) 
2010 1.9 1.8 1.5 0.9 
2011 1.5 15 1.3 1.2 
2012 1.4 1.3 1.1 0.9 
Background -- 1.8 -- 1.2 


Source: KM Chng Environmental Inc. January 2014. 
5.5. Dispersion Modeling Analysis for CO 


Maximum 1|-hour CO concentrations will be estimated with U.S. EPA's CAL3QHC Version 2.0 model.'! 
The 1-hour modeled CO concentrations (without a background CO concentration) will be multiplied by a 
scale (persistence) factor to determine the estimated 8-hour CO concentrations. Based on EPA® and 
MDEP guidelines’, the proposed value of the scale factor is 0.70. 


The results from the dispersion modeling analysis will consist of maximum 1-hour and 8-hour CO 
concentrations (including an appropriate background CO concentration) at each receptor location at each 
intersection analyzed, presented in tabular form. The results will be compared to the Massachusetts and 
National Ambient Air Quality Standards for CO. 


When executing the CAL3QHC model, the site and traffic input assumptions given in Table 9 will be 
used. These values are consistent with U.S. EPA guidance.’ 


Table 10 provides the CAL3QHC meteorological parameters that will be used in the dispersion modeling 
analysis. 


Recommended Compliance Demonstrations for Sources of Air Pollution in Massachusetts, Massachusetts Department of 
Environmental Protection, Division of Air Quality Control, January 2012. 

Commonwealth of Massachusetts 2010 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, June 2011 

Commonwealth of Massachusetts 2011 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, August 2012 

Commonwealth of Massachusetts 2012 Air Quality Report, Department of Environmental Protection, Bureau of Waste Prevention, 
Division of Planning and Evaluation, Air Assessment Branch, Wall Experiment Station, July 2013 

m User's Guide to CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant Concentrations Near Roadway 
Intersections. U.S. Environmental Protection Agency. Report number EPA-454/R-92-006. Research Triangle Park, NC. 1992. 
Revised June 1993. 
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Table 9 
CAL3QHC Site and Traffic Input Assumptions 
Parameter Assumed Value 
Surface roughness coefficient (Zo) 321 cm (central business district/high-rise buildings) 
Design saturation flow rate (SFR) 1600 vehicles/hour (urban default value) 
Arrival rate (AT) 3 (random arrivals) 
Signal type (ST) 1 (pre-timed; worst-case assumption) 
Averaging Time 60 minutes 
Link Height 0.0 meters (at-grade) 
Receptor Height 1.8 meters 
Source: KM Chng Environmental Inc. January 2014. 
Table 10 
CAL3QHC Meteorological Input Assumptions 
| Parameter Assumed Value 
Wind speed 1 meter/second 
Pasquill-Gifford stability class D (Neutral; urban land use) 
Mixing height 1000 meters 
Wind directions 10° - 360° scanned at 10° increments 


Source: KM Chng Environmental Inc. January 2014 


6. Mobile Source Air Toxics Assessment 


The qualitative MSATs assessment will follow FHWA’s “Interim Guidance on Air Toxic Analysis in 
NEPA Documents,” dated February 3, 2006 (and updated September 30, 2009). A description of 
MSATs, the U.S. EPA-defined priority MSATs, and their effects on health will be included. The 
discussion will also include measures undertaken by U.S. EPA to reduce MSAT emissions and will 
present national trend data from Appendix C of the FHWA guidance document. 


The MSATs assessment will qualitatively compare the differences in MSAT emissions between the No 
Build and the two Build Alternatives in the opening year of 2025 and the design year of 2035° The 
description of the differences will be based on changes in VMT, vehicle mix, and speeds. In compliance 
with CEQ regulations, a discussion regarding incomplete and unavailable data that would be required for 
an accurate assessment of human health impacts will be included. 


7. PM25Hot Spot Analysis 


Massachusetts has been designated as being unclassifiable/attainment for PM25. For NEPA disclosure 
purposes and to make the localized impact assessment more comprehensive, a PM); Hot Spot dispersion 
modeling analysis will be performed using U.S. EPA’s November 2013 guidance.'” The analysis will be 
conducted for the existing condition and the No Build and two Build Alternatives at the South Station site 
in project opening year of 2025 and in the project’s design year of 2035. 


7.1. Model Selection 


The AERMOD model (version 12345) will be used to determine predicted impacts from the SSX project 
at the South Station site. AERMOD is identified by U.S. EPA in the “Guideline on Air Quality Models” 
(40 CFR 51, Appendix W) as a recommended refined model for a wide range of regulatory applications in 


2 Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas, 


Transportation and Climate Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA-420-B- 
13-053. November 2013. 
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all types of terrain and in cases where aerodynamic downwash is important. AERMOD includes the 
PRIME downwash algorithm which accounts for potential building wake and cavity effects on stack 
emissions. While the terrain in the vicinity of the South Station is relatively flat, AERMOD also includes 
a refined complex terrain algorithm and can provide predicted impacts in all terrain regimes. However, 
the flat terrain option in AERMOD will be used. 


The locomotive stack heights are likely to be below the maximum GEP formula height calculated based 
on the proposed station improvements and nearby structures, so building downwash may affect stack 
emissions. In addition, locomotive stack heights are short enough relative to nearby structures that 
building cavity effects on stack emissions may be important. As previously noted, AERMOD can 
account for building wake and cavity effects on stack emissions. For these reasons, AERMOD is an 
appropriate and recommended model to use for estimating impacts from the SSX project emissions. 
Therefore, AERMOD with regulatory default model options is proposed for use for this modeling 
analysis. 


7.2. Meteorological Data 


AERMOD will be executed using five years of preprocessed meteorological data provided by the 
MassDEP. Surface data will be from Boston Logan Airport for calendar years 2007 through 2011 (the 
latest years of processed data available); upper air data will be from Gray, ME for the same years. 


7.3. Motor Vehicle Roadway Network 


A preliminary network of 30 roadway links will be used in the PM»; modeling analysis. The network 
links are the same links used in the Emissions Inventory Analysis and are described in Table 1. The 
PM. 5 speed-dependent emission factors for the motor vehicles and buses will be the same as used in the 
Emissions Inventory Analysis. The roadway links will be treated as narrow area sources with a release 
height of 0.0 meters. 


7.4. Locomotive Source Inputs 


Locomotive stack parameters to be used in the modeling analyses were taken from a 2007 Sierra 
Research, Inc. Report!’ and are presented in Table 11. 


Table 11 
Locomotive Modeling Input Parameters 
Parameter Assumed Value 

Stack Height (m) 4.76 
Stack Diameter (m) 0.625 
Exit Velocity — Idle (m/s) 3.1 
Exit Velocity — Moving (m/s) 8.0 
Exit Temperature - Idle (° K) 364 
Exit Temperature - Moving (° K) 420 
Locomotive Length (m) 17.1 
Locomotive Width (m) 3.2 

| Locomotive Height (m) 4.6 


Source: KM Chng Environmental Inc. January 2014. 


8 Toxic Air Contaminant Emissions Inventory and Air Dispersion Modeling Report for the Stockton Rail Yard, Stockton, California, 


Final Report-2/23/07, Sierra Research, Inc. January 2007. 
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Stationary, idling trains will be treated as point sources, and moving trains will be treated as volume 
sources with the sources stretching along the tracks from the parking locations at South Station until they 
reach the Tower | interlocking. The PM. emission factors for the locomotives will be the same as were 
used in the Emissions Inventory Analysis as presented previously in Table 4. 


7.5. Receptor Network 


A preliminary network of discrete receptors using simple terrain is provided in Table 12 for concurrence 
by MassDEP. The preliminary network of discrete receptors includes fence line receptors surrounding 
South Station, as well as sensitive locations such as residences, office buildings, schools, parks, 
playgrounds, businesses, and other areas where the public has access. 


Table 12 
Preliminary list of Discrete Receptors for PM2.5 Modeling Analysis 
Receptor Receptor Receptor Receptor 
No. Description No. Description 
Rl South Station Parking Center R24 Federal Reserve Building 
R2 South Station Parking South R25 Federal Reserve Building - sitting area 
R3 South Station Parking West R26 280 Congress Street 
R4 South Station Parking North R27 Park near Harbor Walk 
R5 Kneeland Street & Atlantic Avenue R28 Restaurant at Pearl Street Extension 
R6 183 Beach Street R29 John Joseph Moakley Federal Courthouse 
R7 Dunkin Donuts on Atlantic Avenue R30 Fan Pier Public Green 
R8 200 Essex Street R31 MetroLacrosse, 25 Thomson Place, Boston 
R9 Financial Center, Boston R32 Factory 63, 63 Melcher Street, South Boston 
R10 Dewey Square Elazaar the RAuers R33 Wormwood Park, South Boston 
Market) 
Ril 201 South St #614, Boston R34 Binford Street Park, South Boston 
R12 143 South St #6, Boston R35 Gillette Park, South Boston 
R13 89 South St, Boston R36 Restaurant at 98 A Street, South Boston 
R14 Leather District Park, Essex St R37 Diner at 75 W Broadway, South Boston 
R15 Boston-Fiduciary Trust Building R38 Flaherty Park, W 3" and B Streets, South 
Boston 
R16 Robe i ccrald Reunedy Steennny R39 Tai Tung Park, Tai-Tung Street 
Conservancy 
R17 Reggie Mong Memorial Park, R40 Eliot Norton Park, Tremont Street 
Lincoln Street 
R18 150 Lincoln Street (office building) R41 Millicent Way Park, Millicent Way 
R19 1 Lincoln Street (office building) R42 Peters Park, 230 Shawmut Avenue 
R20 loa Summer Se Boson RB eis Ave, 150 feet south of Summer 
R21 Dewey Square Park R44 rus Ave, 800 feet south of Summer 
Park St at Congress Street and Dorchester Ave, 1500 feet south of Summer 
R22 ; R45 
Atlantic Avenue Street 
R23 Fort Point Center Park, Pearl Street R46 Dorchester Ave, 2100 feet south of Summer 
& Atlantic Avenue Street 
Source: KM Chng Environmental Inc. January 2014. 
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7.6. Background PM, Concentrations 


Total PM,,5 concentrations will be determined by adding the appropriate 24-hour and annual background 
levels to the predicted PM, concentrations. The background values represent worst-case ambient PM); 
levels that are assumed to occur independently of the project emissions being analyzed. Background 
PM,.; concentrations will either be provided by MassDEP or will be based on MassDEP’s recommended 
procedure''. For the 24-hour background PM,; concentration, the three-year average of the gg™ 
percentile 24-hour values recorded at the nearest representative PM,; monitoring location for the most 
recent three full years of monitoring data available (2010 — 2012) will be used. For the annual PM); 
background concentration, the three year average of the annual average values recorded at the nearest 
representative PM, 5 monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012)'* '* '* will be used. These background levels are intended to represent worst-case urban 
conditions and will be conservatively held constant for all analysis years and project alternatives. 


The nearest representative MassDEP monitoring site to South Station that measures PM, ; is the Kenmore 
Square Site ID 25-025-0002). Annual and 24-hour data for the most recent three years (2010 — 2012) are 
presented in Table 13. Based on this data, we will use 21.7 ug/m’ for the 24-hour PM); background 
concentration and 9.2 ug/m* for the annual PM, ,; background concentration. 


Table 13 
98" Percentile 24-hour and Annual PM, Concentrations 
For Most Recent Three Years of Data from at the Kenmore Square Site 


Monitoring 98™ Percentile | Annual Mean 
Vear 24-hr Sone: One: 
(ug/m") (ug/m") 
2010 22 9.3 
2011 21 9.4 
2012 22 9.0 
|Background | 21.7 &2| £92 ~~ ~«*'| 


Source: KM Chng Environmental Inc. January 2014. 
8. NQOz2 Dispersion Modeling Analysis 


Massachusetts has been in compliance with the annual NO; standard of 53 ppb for at least the past two 
decades. In 2010, U.S. EPA promulgated a new one-hour NO, standard of 100 parts per billion (ppb). 
For NEPA disclosure and to make the localized impact assessment more comprehensive, a dispersion 
modeling analysis of NO, concentrations will be performed for one worst case Build Alternative in the 
SSX project’s design year of 2035. 


The same dispersion model (AERMOD), locomotive source inputs, motor vehicle inputs, and receptor 
network as described for the PM,.; Hot Spot analysis in Section 7 will be used in this analysis. 


8.1. Background NO, Concentrations 


As in the CO intersection and PM, Hot Spot modeling, total concentrations will be determined by adding 
the appropriate l-hour and annual background levels to the predicted NO, concentrations. The 
background values represent worst-case ambient NO, levels that are assumed to occur independently of 
the project emissions being analyzed. Background NO, concentrations will either be provided by 
MassDEP or will be based on MassDEP’s recommended procedure.'! For the 1-hour background NO, 
concentration, the three year average of the 98" percentile 1-hour values recorded at the nearest 
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representative NO, monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012) will be used and are presented in Table 14. 


Table 14 
98" Percentile 1-hour and Annual NO, Concentrations 
For Most Recent Three Years of Data from at the Kenmore Square Site 


ae 98" Percentile | Annual Mean 
Monitoring 
Year 1-hr Conc. Conc. 
(ppb) (ppb) 
2010 51.5 19.1 
2011 52.9 20.4 
2012 49.0 19.1 
Background 51.1 19.5 


Source: KM Chng Environmental Inc. January 2014. 


For the annual NO, background concentration, the highest annual average value recorded at the nearest 
representative NO, monitoring location for the most recent three full years of monitoring data available 
(2010 — 2012)'*'*:'* will be used. These background levels are intended to represent worst-case urban 
conditions and will be conservatively held constant for all analysis years and project alternatives. 


Based on this data, the SSX team will use 51.1 ppb for the 24-hour NO, background concentration and 
19.5 ppb for the annual NO, background concentration. 


9. Assessment and Mitigation 
9.1. Assessments 


Annual emissions of each pollutant for the No Build Alternative will be compared to the corresponding 
emissions for each of the three Build Alternatives in the opening year of 2025 and the design year of 
2035. The results of these assessments will be presented in the EIR and EA in tabular form. The 
emission inventory results will be discussed for purposes of disclosure and public information under 
NEPA. 


The modeled 1-hour and 8-hour CO concentrations for each of the three Build Alternatives in the opening 
year of 2025 and the design year of 2035 will be compared to their respective Massachusetts and National 
Ambient Air Quality Standards. In order to demonstrate compliance with the ambient CO standards, 
predicted CO concentrations (including an appropriate background concentration) must not equal or 
exceed the NAAQS. 


The modeled 24-hour and annual PM,; concentrations for the No Build and each of the three Build 
Alternatives in the project’s opening year of 2025 and the project’s design year of 2035 will be compared 
to their respective Massachusetts and National Ambient Air Quality Standards. To demonstrate 
compliance with the ambient PM, standards, predicted PM, concentrations (including an appropriate 
background concentration) must not equal or exceed the NAAQS. 


The modeled 1-hour and annual NO, concentrations for the worst-case Build Alternative in the SSX 
project’s design year of 2035 will be compared to their respective Massachusetts and National Ambient 
Air Quality Standards. In order to demonstrate compliance with the ambient NO, standards, predicted 
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NO, concentrations (including an appropriate background concentration) must not equal or exceed the 
NAAQS. 


The project’s transportation-related GHG emissions for each of the Build alternatives will be included in 
the overall GHG analysis. Potential GHG mitigation measures will be discussed in the overall GHG 
analysis. 


A General Conformity evaluation is required for the project with respect to emissions of VOC and NOx, 
and concentrations of CO. Direct project-related emission plus indirect emissions will be compared to the 
pollutant specific emission rates for maintenance areas. The results of the air quality analysis are 
expected to provide the information necessary to support any necessary project-level conformity 
determination for the project. If conformity cannot be demonstrated for any project alternative, then 
candidate mitigation measures will be identified for further evaluation. The effects of selected candidate 
mitigation measures will be described qualitatively. 


9.2. Mitigation 


If adverse air quality impacts during routine SSX project operations are anticipated, mitigation measures 
will be identified and their potential benefits will be described qualitatively. The focus of this assessment 
will be on mitigation measures that can be implemented to prevent potential adverse impacts. 


Control measures that have direct impacts on GHG emissions from transportation sources will be 
identified, and their benefits will be described qualitatively. 


10. Construction Impacts 


Air quality impacts anticipated during SSX project construction will be described in a qualitative manner. 
If adverse air quality impacts during construction are anticipated, mitigation measures will be identified 
and their potential benefits will be described qualitatively. The focus of this assessment will be on 
mitigation measures that can be implemented to prevent potential adverse impacts, such as dust emissions 
and elevated CO and PM,)/PM,5 concentrations, at sensitive receptor locations within the project area. 
Administrative Consent Order (ACO-BO-00-7001), and its amendments, agreed to by MassDEP and the 
Massachusetts Executive Office of Transportation on January 26, 2005, requires Massachusetts Executive 
Office of Transportation to implement a construction equipment retrofit program and retrofit equipment 
with emission control technologies such as oxidation catalysts and particulate filters for large projects. 
Accordingly, it is assumed that contractors will be required to have retrofitted their diesel-powered 
equipment with emission controls, and that low sulfur fuel will be used. 
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6/5/2014 alang oldman@knchng .com - 06/05/2014 10:25:15 am -0400 - iso-8859-1 - Open WebMail (z) 


Date: Wed, 4 Jun 2014 13:35:51 -0400 

From: "Grafe, Jerome (DEP)" <jerome.grafe@state.ma.us> 

To: Alan Goldman <alangoldman@kmchng.com> 

CC: "epetrie@hntb.com" <epetrie@hntb.com>, “snwalker@hntb.com” <s ..... 
Subject: SSX Project AQ Analysis 


Hi Alan, 


lam writing to confirm we met today to discuss the attached Air Quality Analysis Protocol 
submitted by Km Chng Environmental on the May 7, 2014. Mr. Blanchet and | reviewed the 
Protocol and concur in principle with the methodology as described for use in the upcoming 
environmental review. 


Thank you, 


Jerome 


: s Pr toc ol for c IE 5-1 5 4. 
Type: application/pdf 
Encoding: base64 Download 
Description: AQAnalysis Protocol for DEIR5-16-14.pdf 


http://webmail.kmchng .com/cgi-bin/openwebmail/openwebmail-read.p!?sessionid=alang oldman*webmail.kmchng .com-session-0.2770635672650358folder=INB... 1/4 
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Discussion of Project-related Diesel Particulates 


MEPA requested that diesel particulates be analyzed in the DEIR. Diesel particulate matter (DPM) is part 
of a complex mixture that makes up diesel exhaust. Diesel exhaust is composed of two phases, the gas 
phase and the particle phase, and both phases can contribute to the potential health risk. The gas phase is 
composed of many of the urban hazardous air pollutants, such as acetaldehyde, acrolein, benzene, 1,3- 
butadiene, formaldehyde and polycyclic aromatic hydrocarbons. The particle phase also has many 
different types of particles that can be classified by size or composition. The size of diesel particulates 
that are of greatest health concern are those that are in the categories of fine, and ultrafine particles. The 
composition of these fine and ultrafine particles may be composed of elemental carbon with adsorbed 
compounds such as organic compounds, sulfate, nitrate, metals and other trace elements. Diesel exhaust 
is emitted from a broad range of diesel engines; the on road diesel engines of trucks, buses and cars and 
the off-road diesel engines that include railroad locomotives. 


1. Health Effects of Diesel Particulates 


Short-term exposure to high concentrations of DPM can cause headache, dizziness, and irritation of the 
eye, nose and throat. Prolonged DPM exposure can increase the risk of cardiovascular, cardiopulmonary 
and respiratory disease and lung cancer. In June, 2012, the International Agency for Cancer Research 
classified DPM as a known human carcinogen. As described in Section 2.3.2 of the Air Quality 
Technical Report (Appendix 10 of the DEIR), emissions of toxic pollutants would increase by from 2 to 4 
percent. Thus, impacts due to the SSX project are expected to be minimal and no impacts to health are 
anticipated. 


2. Existing Regulations of Diesel Particulates 


At present, there are no regulations at the federal or state levels to which contain air quality standards for 
diesel particulates. EPA's National Scale Assessment uses several types of health hazard information to 
provide a quantitative "threshold of concern" or a health benchmark concentration at which it is expected 
that no adverse health effects occur at exposures to that level. Health effects information on carcinogenic, 
short and long-term noncarcinogenic end points are used to establish selective protective health levels to 
compare to the modeled exposures levels. Unfortunately the exposure response data in human studies are 
considered too uncertain to develop a carcinogenic unit risk for EPA's use. There is a Reference 
Concentration (RFC) that is used as a health benchmark protective of chronic noncarcinogenic health 
effects, but it is for diesel exhaust and not specifically set for diesel particulate matter. 


3. Diesel Particulate Emission Factors for Transportation Sources 


The state of understanding of the formation and fate of diesel particles in the atmosphere is still too 
elementary to develop quantitative emission factors for various types of transportation sources. At 
present, there are no emission factors for diesel particulates from transportation sources. 


4. Available Controls and Mitigation Measures 


Over the past 15 years, considerable research has taken place to develop suitable control technologies, 
especially for vehicles operating in confined areas (e.g., underground mining). Proven control 
technologies include: low emission engines, low emission fuels, ventilation of enclosed areas, engine 
maintenance, exhaust filtration systems, driver and workforce education, and personal protective 
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equipment. Experience has shown that no one single simple solution exists and that individual activities 
need to explore which of the previously discussed control technologies best fit their circumstances. 


5. Potential Impacts of Diesel Particulate Emissions from the SSX 
Project 


At the present time, sufficient data are not available to accurately achieve a quantitative assessment of 
diesel particulate emissions from various project alternatives. However, a general qualitative assessment 
can be made by assuming that the emissions of diesel particulate in the vicinity of South Station will 
follow the emissions trends of PM,,; emissions from diesel fueled sources. The diesel fueled sources 
include locomotives and intercity buses (which are all assumed to be diesel fueled). 


Using PM); emissions from diesel fueled sources as a surrogate, diesel particulate emissions are expected 
to increase with the growth in diesel powered vehicles. For the same calendar year, Alternative 1 would 
produce more diesel particulate emissions than the No Build Alternative, and Alternative 3 would 
produce more Diesel Particulate emissions than either Alternative 1 or the No Build Alternatives. 
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Ultrafine Particles 


MEPA requested that ultrafine particulates be analyzed in the DEIR. Ultrafine particulates (UFPs) refer 
to particulate matter that is generally less than 100 nanometers in size. Compared with PM,;, the 
ultrafine particles would be 0.1 microns and smaller or roughly 25 times smaller than the regulated PM). 


1. Sources of Ultrafine Particles 


Ultrafine particles can come from natural sources, or be artificially created by humans. The natural 
sources include volcanic eruptions, sprays from ocean waves, and smoke from wildfires. Man-made 
sources include combustion of all petroleum products, which include all non-electrical transportation 
sources, home heating, and power generation. Man-made sources also include cooking, tobacco smoke, 
and the use of office machines such as laser printers and copiers. With rapidly growing applications of 
nano structures in both the medical and technology fields, emissions of ultrafine particulates are expected 
to increase. 


2. Health Effects of Ultrafine Particles 


Compared with bigger particles of the same mass concentration, ultrafine particles will have much higher 
numbers and surface areas to carry other toxic agents and penetrate deeper into the lungs. Once inside the 
lungs, the ultrafine particles could penetrate the tissues, and be absorbed into the blood stream. The 
medical and pharmaceutical professions recognize this and use this process as another mechanism to 
deliver drugs to their patients. In theory, therefore, ultrafines have the capacity to cause respiratory and 
cardiovascular effects. 


Although there have been many studies focusing on the ultrafine particles and their health effects, there is 
still insufficient evidence to isolate the effects of ultrafine particles from the other co-pollutants that are 
either adsorbed on the ultrafine particle surfaces or inhaled into the lungs at the same time. Also, there is 
no current agreement on the metric to measure ultrafine particles for the purpose of assessing health 
effects. There is postulation that a number count may be a better measure than a mass count. But there is 
no generally agreed upon protocol on how to measure the count of ultrafine particles. 


3. Existing Regulations of Ultrafine Particles 


At present, there is no progress at the federal or state levels to regulate air quality standards for ultrafine 
particles. As the nanotechnology sector grows, the need to regulate exposure to ultrafine particles in the 
work place will also increase. But the research that must precede the proposed regulation for outdoor 
exposure has not been completed. 


4. Ultrafine Particle Emission Factors for Transportation Sources 


The state of understanding of the formation and fate of ultrafine particles in the atmosphere is still too 
elementary to develop quantitative emission factors for various types of transportation sources. Because 
ultrafine particles do not have a lot of mass, it is generally agreed that the better metric might be a count 
of the number of particles in a unit volume. Ultrafine particles are formed during combustion inside the 
engine. But even outside of the exhaust pipe, ultrafine particles are lost through coalescence, while new 
particles are formed by nucleation of the exhaust products. A generally agreed upon measuring protocol 
needs to be in place before a data base of emission factors of ultrafine particles for transportation sources 
can be developed. 
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5. Potential Impacts of Ultrafine Particles from the South Station 
Expansion Project 


At the present time, sufficient data are not available to achieve a quantitative assessment of various 
project alternatives on ultrafine particles in the atmosphere. However, a general qualitative assessment 
can be made as follows. UFP emissions in the vicinity of South Station are similar to UFP emissions 
from highways because they both include diesel and gasoline burning transportation sources. 


The half-life of primary UFPs is short, and a sharp drop-off UFPs near a highway has been shown to 
occur from 2.5 to 4 times the width of the highway. Translating these results loosely, a similar drop of 
UFPs could be expected between 1,100 and 1,800 feet (or about 0.34 miles) from the center track of 
South Station. 


Using fuel consumption as a surrogate, UFPs are expected to increase with time, with any alternative. For 
the same calendar year, Alternative 1 would produce more UFPs than the No Build Alternative, and 
Alternative 3 would produce more UFPs than either Alternative 1 or the No Build Alternatives. 


Control technologies to reduce UFPs without increasing PM, ; or other size fractions of particulate matter 
are still in developmental stages. A combination of particulate filtration and specially formulated 
oxidation catalyst technology appear to show promise in reducing the number count of UFPs and limiting 
the mass emissions of some particulate matter at the same time. 
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Control Technologies for Locomotive Emissions 


MEPA requested that new locomotive technologies be discussed in the DEIR. Control technologies for 
locomotive emissions are presented below with respect to compliance with federal standards, alternative 
power sources, retrofit devices, alternative fuels, and operational strategies. 


1. Compliance with Locomotive Emission Standards 


U.S. EPA’s Locomotives Exhaust Emission Standards which are codified at 40 CFR Part 1033.101, 
include several sets of emission standards based on the date a locomotive is first manufactured or 
remanufactured. These standards for locomotives set upper limits for pollutant emissions per unit fuel 
burned or per unit of work expended. These limits are organized into tiers (Tier 0 through Tier 4), based 
on the years of implementation. For example, Tier 0 standards apply to locomotive engines manufactured 
or remanufactured between 1973 and 1992; Tier 1 standards are for engines manufactured or 
remanufactured between 1993 and 2004; and Tier 4 standards are for engines manufactured or 
remanufactured in 2015 or later. 


The air quality analysis for the South Station Expansion project assumed that, for the 2012 Existing 
Conditions, the typical MBTA locomotive (represented by the F40PH-2C locomotive) would be in 
compliance with the Tier 1 standards because it would have been manufactured or remanufacture between 
1993 and 2004. The analysis also assumed that the typical Amtrak locomotive would be in compliance 
with the Tier 0 standards because it would have been manufactured or remanufactured prior to 1992. For 
the No Build and all Build Conditions in both 2025 and 2035, it was assumed that all locomotives would 
be in compliance with the Tier 4 standards. Between Tier | and Tier 4, there is a very large reduction in 
emission limits: 82% for NOx, 86% for PM, and 75% for HC. 


2. Alternative Power Sources 


Emissions from locomotives using South Station could be eliminated if all of the trains were electrified. 
Full electrification would mean new equipment and new infrastructure. 


A Diesel Multiple Unit or DMU is a diesel-powered, self-propelled passenger railcar that can respond to 
local or remote throttle and brake commands. MassDOT and the MBTA are contemplating the use of 
Diesel Multiple Units (DMUs) on the MBTA’s commuter rail system. Initial plans are under 
development for acquisition of a DMU fleet and implementation of service on the Fairmount Line. 
Therefore, there would potentially be no decrease in emissions. Further study of DMU impacts on 
emissions has not been evaluated as part of this project. 


The use of battery storage technology to power the trains has not been fully developed for such heavy- 
duty applications. The needs and costs of the associated infrastructures to support such technologies are 
also not developed at the present time. 


3. Retrofit Devices 


All new or re-manufactured engines will have to comply with emission limits described previously. 
Retrofit devices are products that may be added to locomotive engines to further reduce emissions from 
engines that have already been certified to meet the mandated limits. Table E.1 shows typical emission 
reductions for PM, NOx, and HC for various types of retrofit devices. 
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Oxidation catalysts work better with fuel with low sulfur content. They are intended to lower both PM 
and HC emissions. However, their effectiveness on ultrafines is still not well defined. 


Diesel particulates filter (DPF) can reduce baseline PM emissions by as much as 95%. But size fraction 
data are currently unavailable. DPFs can have passive or active regeneration systems to oxidize the PM 
that may have accumulated in the filter. 


Table 1 - Typical Emissions Reductions (in Percent)* for PM, NOx, and HC for Various Types of 
Retrofit Devices 
Retrofit Device PM NOx HC 
Diesel Oxidation Catalyst 20 - 40 ND? 40 - 70 
Diesel Particulate Filter 85 - 95 ND 85 - 95 
Selective Catalytic Reduction ND <75 ND 
Exhaust Gas Recirculation ND 25 - 40 ND 
Lean NOx Catalyst ND 5 - 40 ND 


a Reduction is expressed in percent (versus the un-retrofitted baseline). 
b ND means no data or not applicable. 


Selective catalytic reduction (SCR) systems use a reducing agent (often referred to as a diesel exhaust 
fluid or DEF) to convert NOx in the exhaust to N, (nitrogen gas). Reduction of NOx with this system can 
be as high as 75%. 


Exhaust gas recirculation (EGR) redirects some of the exhaust gas back into the engine to cool the peak 
combustion temperature, thereby reducing the production of NOx. With proper engine integration, EGR 
systems could potentially reduce NOx between 25 and 40%. 


Lean NOx Catalyst (LNC) injects diesel fuel into the exhaust stream to achieve a catalytic reaction and 
reduce NOx formation. LNC is not as popular as EGR because it is not as effective and there is an 
increased fuel penalty as well. 


4. Alternative Fuels 


A number of other fossil fuels could be substituted for diesel fuel to achieve a cleaner exhaust from the 
locomotive. 


Use of ultra-low sulfur diesel (ULSD) can generally lead to lower PM emissions. The amount of 
emission reduction will vary with sulfur content and other fuel properties such as the number and 
concentration of specific aromatics. ULSD is required for all locomotives in use as of 2012. 


Biodiesel fuel is manufactured from new or used vegetable oil and animal fats can be used instead of 
diesel fuel. Typically, blends of 20% biodiesel and 80% petroleum diesel can be used without engine 
modification. This so called B20 fuel could reduce PM and HC emissions, but could actually lead to 
increased NOx emissions. 


Natural gas, in its compressed form (CNG) or liquefied form (LNG), can also be used as an alternative 
fuel for diesel locomotives. Emissions from natural gas combustion should generally be cleaner than 
baseline diesel engines before being retrofitted with exhaust cleaning devices. However, fueling 
infrastructure is currently not as well developed as for diesel. 


5. Operational Strategies 
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Operational strategies refer to ways of reducing fuel consumption and associated emissions by reducing 
engine idling times or engine running times to accomplish the same function. 


There are currently limits in place to limit train idling at the platforms at South Station and these will be 
continued in the expanded South Station. Bus idling at South Station is already limited by regulations to 
no more than 5 minutes at a time. 


Shore power exists today at South Station and is proposed at the expanded South Station and at the 
layover facilities, as part of the SSX project. 
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1. Introduction 


A quantitative PM,.; Hot Spot Analysis is only required for those projects which are located in a PM, 5 
Nonattainment area. This area of Boston, and the entire state of Massachusetts, is in attainment of the 
PM, ,; standards; and therefore a PM, Hot Spot analysis is not required for this Project. However, this 
analysis was prepared as requested by the Secretary’s Certificate. This analysis was conducted to provide 
disclosure of potential harmful health effects of “diesel particulate” (a known carcinogen) emitted by the 
increase in rail operations due to the increase in the number of railroad tracks at South Station. Even 
though this analysis is not required by any regulations, this quantitative PM25 Hot Spot analysis was 
conducted following U.S. EPA’s November 2013 guidance’. The PM); Hot Spot analysis was prepared 
in accordance with the methodology as described in the SSX Air Quality Analysis Protocol approved by 
Massachusetts Department of Environmental Protection (MassDEP) on June 4, 2014. 


The analysis focused only on the emissions from the diesel trains operating at South Station, the motor 
vehicles on roadways in the vicinity of South Station, and intercity buses operating at the South Station 
Bus Terminal. The U.S. EPA’s Locomotives Exhaust Emission Standards were used to determine the 
emission rates for the MBTA and Amtrak locomotives in 2012, 2025, and 2035. The U.S. EPA’s 
MOVES emission factors program was used to determine emission rates from motor vehicles and 
intercity buses for the same calendar years. Background PM); concentration levels (approved by 
MassDEP) were used to estimate 24-hour and annual PM, 5 impacts and were assumed to remain constant 
for all years analyzed. Individual modeling analyses were prepared for the 2012 Existing Conditions, 
2025 No Build Alternative, 2025 Alternative 1, 2025 Alternative 3, 2035 No Build Alternative, 2035 
Alternative 1, and the 2035 Alternative 3. The results of the analyses were compared to the National and 
Massachusetts 24-hour and annual PM, ; standards. 


2. PMz25 Modeling Results for the 2012 Existing Conditions 


The eighth highest modeled 24-hour PM, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are presented in Table 1. The maximum modeled PM, 24-hour concentration was 
estimated to be 25.7 g/m’ and included a background concentration of 21.7 ug/m*. This maximum 24- 
hour PM, concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,,; concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
24-hour PM, 5 National and Massachusetts standard of 35 g/m? ; 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are also presented in Table 1. The maximum modeled PM, Annual concentration 
was estimated to be 10.2 ug/m? and included a background concentration of 9.2 ug/m*. This maximum 
annual concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
Annual PM, ; National and Massachusetts standard of 12 g/m’, 


Table 1 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2012 Existing 
Conditions 
24-Hour PM) 5 Annual PM) 5 
Receptor Receptor Concentration* Concentration? 
ID No. Description (wg/m”) (ug/m*) 


mes ransportation Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas, 
Transportation and Climate Division, Office of Transportation and Air Quality, U.S. Environmental Protection Agency. EPA-420-B-13-053. 
November 2013. 
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24-Hour PM) ; Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 
RI 800 Atlantic Avenue 25.7 10.2 
R2 800 Atlantic Avenue-ROOF 21.8 9.2 
R3 183 Beach Street 23.6 9.9 
R4 183 Beach Street-ROOF 21.8 9.2 
R5 711 Atlantic Ave 23.0 9.7 
R6 711 Atlantic Ave-ROOF 22.0 9.3 
R7 200 Essex Street 22.9 9.7 
R8 200 Essex Street-ROOF 21.8 92 
R9 1 Financial Center, Boston 22:7 9.7 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.6 9.6 
R12 201 South Street, Boston 23.8 9.8 
R13 143 South Street, Boston 22.8 9.6 
R14 89 South Street, Boston 22.4 9.5 
R15 Leather District Park, Essex Street, Boston. 22.4 9.6 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.4 9.5 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 25.0 10.1 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 23.1 9.8 
R19 150 Lincoln Street (office Bldg.) 23.0 9.9 
R20 1 Lincoln Street (office Bldg.) 22.6 9.6 
R21 100 Summer St, Boston, 22.1 9.3 
R22 Dewey Square Park 22.5 9.6 
R23 Park at Congress Street and Atlantic Avenue 22.5 9.6 
R24 Fort Point Channel Parks 22.4 9.5 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.5 9.6 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.4 9.5 
R28 280 Congress Street 22.4 9.6 
R29 Park near Harbor Walk near Pearl Street Extension 22.2 9.4 
R30 Restaurant at Pearl Street Extension 22.2 9.4 
R31 Moakley Federal Courthouse, | Courthouse Way 21.9 9.3 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 22.0 9.3 
R34 Restaurant at 63 Melcher Street 22.1 9.4 
R35 Wormwood Park, A Street, Boston 22.3 9.5 
R36 Binford Street Park 22.4 9.4 
R37 Gillette Park, Boston 22.1 9.3 
R38 Restaurant at 98 A Street, Boston 22.2 9.4 
R39 Diner at 75 W Broadway, Boston 22.1 9.4 
R40 Flaherty Park, W. 3“ Street 22.0 9.3 
R41 Tai Tung Park, Tyler Street 22.5 9.4 
R42 Eliot Norton Park, Tremont Street 21.9 9.2 
R43 Millicent Way Park 21.9 9.2 
R44 Peters Park 21.9 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.5 9.5 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 

R46 Dorchester Ave, 800 feet south of Summer Street 23.0 9.6 
R47 Dorchester Ave, 1500 feet south of Summer Street 23.1 9.6 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.6 9.4 
R49 Fidelity Building at 245 Summer Street 22.5 9.6 
R50 Fidelity Building at 245 Summer Street-ROOF 21.8 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 


> _ Concentrations include an Annual PM; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


3. PM25 Modeling Results for the 2025 No Build Alternative 


The eighth highest modeled 24-hour PM; concentrations at each of the receptors analyzed for the 2025 
No Build Alternative are presented in Table 2. The maximum modeled PM; 24-hour concentration was 
estimated to be 22.6 g/m? and included a background concentration of 21.7 pg/m*. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below 
the 24-hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are also presented in Table 2. The maximum modeled PM,,; Annual concentration was 
estimated to be 9.5 g/m? and included a background concentration of 9.2 g/m*. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the 
Annual PM, 5; National and Massachusetts standard of 12 g/m’, 


Table 2 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2025 No Build 


Alternative 
24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.6 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street--ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.4 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.0 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.4 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.2 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 22.0 9.3 
R40__| Flaherty Park, W. 3” Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 21.9 9.3 
R46 Dorchester Ave, 800 feet south of Summer Street 22.0 9.3 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.0 9.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 21.9 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 
> _ Concentrations include an Annual PM); background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


4. PM,5 Modeling Results for Alternative 1 in 2025 


The eighth highest modeled 24-hour PM,5 concentrations at each of the receptors analyzed for Alternative 
1 in 2025 are presented in Table 3. The maximum modeled PM, 5 24-hour concentration was estimated to 
be 22.7 g/m” and included a background concentration of 21.7 ug/m*. This maximum 24-hour PM); 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour PM); 
concentrations at all of the receptors modeled for Alternative 1 in 2025 were well below the 24-hour PM); 
National and Massachusetts standard of 35 ug/m?. The 24-hour PM,.5 concentrations due to the 2025 
Alternative | are slightly higher than the 2025 No Build Alternative concentrations. This is due 
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to the very slight increase in traffic volumes and rail operations occurring in the 2025 Alternative | 
compared to the 2025 No Build Alternative. 


The maximum modeled Annual PM)>.5 concentrations at each of the receptors analyzed for Alternative | in 
2025 are also presented in Table 3. The maximum modeled PM, Annual concentration was estimated to 
be 9.5 g/m? and included a background concentration of 9.2 ug/m*. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the Annual PM,; National and 


Massachusetts standard of 12 ug/m?. The annual PM, 5; concentrations due to the 2025 Alternative | are 


nearly identical to the 2025 No Build Alternative concentrations. This is due to the very slight increase in 
traffic volumes and rail operations occurring in the 2025 Alternative | having almost no impact on local 
PM,.; concentrations compared to the 2025 No Build Alternative. 


Table 3 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 1 in 2025 


24-Hour PM); Annual PM); 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m’) (ug/m?*) 
R1 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 2137 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.3 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 9.4 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m?*) (ug/m?) 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40__| Flaherty Park, W. 3” Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.1 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*. Concentrations include a 24-hour PM); background concentration of 21.7 g/m’. 
> - Concentrations include an Annual PM, ; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


5. PM25 Modeling Results for Alternative 3 in 2025 


The eighth highest modeled 24-hour PM, 5 concentrations at each of the receptors analyzed for Alternative 
3 in 2025 are presented in Table 4. The maximum modeled PM,,; 24-hour concentration was estimated to 
be 22.7 g/m’ and included a background concentration of 21.7 ug/m*. This maximum 24-hour PM); 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled 24-hour PM); 
concentrations at all of the receptors modeled for Alternative 3 in 2025 were well below the 24-hour PM); 
National and Massachusetts standard of 35 ug/m?. The 24-hour PM,,; concentrations due to the 2025 
Alternative 3 are slightly higher than the 2025 No Build Alternative concentrations and nearly identical to 
the 2025 Alternative 1 concentrations. This is due to the very slight increase in traffic volumes and rail 
operations occurring in the 2025 Alternative 3 compared to the 2025 No Build Alternative and the 2025 
Alternative 1. 


The maximum modeled Annual PM>.5 concentrations at each of the receptors analyzed for Alternative 3 in 
2025 are also presented in Table 4. The maximum modeled PM, Annual concentration was estimated to 
be 9.5 g/m? and included a background concentration of 9.2 ug/m*. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual PM, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the Annual PM>>5 National and 
Massachusetts standard of 12 g/m’. The annual PM,,; concentrations due to the 2025 Alternative 3 are 
nearly identical to the 2025 No Build Alternative and to the 2025 Alternative 1 concentrations. This is 
due to the very slight increase in traffic volumes and rail operations occurring in the 2025 Alternative 3 
having almost no impact on local PM25 concentrations compared to the 2025 No Build Alternative or the 
2025 Alternative 1. 


Table 4 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 3 in 2025 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22:3 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.6 9.5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 0.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.9 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40 Flaherty Park, W. 3“ Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 oD 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m?*) (ug/m?) 

R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.2 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 jg/m”. 


> _ Concentrations include an Annual PM>; background concentration of 9.2 yg/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


6. PM25 Modeling Results for the 2035 No Build Alternative 


The eighth highest modeled 24-hour PM; concentrations at each of the receptors analyzed for the 2035 
No Build Alternative are presented in Table 5. The maximum modeled PM, 5 24-hour concentration was 
estimated to be 22.6 g/m’ and included a background concentration of 21.7 pg/m*. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM, 5 concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below 
the 24-hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are also presented in Table 5. The maximum modeled PM>,; Annual concentration was 
estimated to be 9.5 g/m? and included a background concentration of 9.2 g/m*. This maximum annual 
concentration occurred at receptor Rl — 800 Atlantic Avenue. All of the modeled Annual PM, ; 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 
Annual PM, 5; National and Massachusetts standard of 12 g/m’, 


Table 5 - Maximum Modeled 24-Hour and Annual PM, Concentrations for the 2035 No Build 


Alternative 
24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.6 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street--ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.2 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.2 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.1 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.4 9.4 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration” 
ID No. Description (ug/m*) (ug/m?) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.4 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.2 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 22.0 9.3 
R40 _| Flaherty Park, W. 3 Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 21.9 9.3 
R46 Dorchester Ave, 800 feet south of Summer Street 22.0 9.3 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.0 9.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 21.9 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*- Concentrations include a 24-hour PM2 5 background concentration of 21.7 g/m”. 
> _ Concentrations include an Annual PM; background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


7. PM25 Modeling Results for Alternative 1 in 2035 


The eighth highest modeled 24-hour PM>25 concentrations at each of the receptors analyzed for 
Alternative 1 in 2035 are presented in Table 6. The maximum modeled PM>.5 24-hour concentration was 
estimated to be 22.7 g/m’ and included a background concentration of 21.7 g/m’. This maximum 24- 
hour PM, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for Alternative 1 in 2035 were well below the 24- 
hour PM, ; National and Massachusetts standard of 35 g/m’, 
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The maximum modeled Annual PM, concentrations at each of the receptors analyzed for Alternative | 
in 2035 are also presented in Table 6. The maximum modeled PM,.; Annual concentration was estimated 


to be 9.5 ug/m® and included a background concentration of 9.2 g/m’. 
concentration occurred at receptor Rl — 800 Atlantic Avenue. 


This maximum annual 
All of the modeled Annual PM, 5; 


concentrations at all of the receptors modeled for Alternative 1 in 2035 were well below the Annual PM, ; 
National and Massachusetts standard of 12 ug/m’. 


Table 6 - Maximum Modeled 24-Hour and Annual PM,, Concentrations for Alternative 1 in 2035 


24-Hour PM, ; Annual PM, ; 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m’) (ug/m?*) 
RI 800 Atlantic Avenue 2257 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street 22.2 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.3 
R6 711 Atlantic Ave-ROOF 21.8 92 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.1 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.2 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.0 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 9.4 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.1 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, | Courthouse Way 21.8 9.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.8 9.3 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?) 

R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40__| Flaherty Park, W. 3 Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.1 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.3 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


* - Concentrations include a 24-hour PM); background concentration of 21.7 g/m’. 
®_ Concentrations include an Annual PM> 5 background concentration of 9.2 ug/m’. 
The National Ambient Air Quality Standards for PM»; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


8. PM25 Modeling Results for Alternative 3 in 2035 


The eighth highest modeled 24-hour PM,5 concentrations at each of the receptors analyzed for 
Alternative 3 in 2035 are presented in Table 7. The maximum modeled PM, 24-hour concentration was 
estimated to be 22.7 tg/m’ and included a background concentration of 21.7 g/m’. This maximum 24- 
hour PM>.; concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 24-hour 
PM,.; concentrations at all of the receptors modeled for Alternative 3 in 2035 were well below the 24- 
hour PM, ; National and Massachusetts standard of 35 g/m’, 


The maximum modeled Annual PM, concentrations at each of the receptors analyzed for Alternative 3 
in 2035 are also presented in Table 7. The maximum modeled PM; Annual concentration was estimated 
to be 9.5 ug/m® and included a background concentration of 9.2 pg/m*. This maximum annual 
concentration occurred at receptor RI — 800 Atlantic Avenue. All of the modeled Annual PM>>; 
concentrations at all of the receptors modeled for Alternative 3 in 2035 were well below the Annual PM, 5 
National and Massachusetts standard of 12 ug/m’. 


Table 7 - Maximum Modeled 24-Hour and Annual PM, Concentrations for Alternative 3 in 2035 


24-Hour PM) 5 Annual PM) 5 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
RI 800 Atlantic Avenue 22.7 9.5 
R2 800 Atlantic Avenue-ROOF 21.7 9.2 
R3 183 Beach Street ee) 9.4 
R4 183 Beach Street-ROOF 21.7 9.2 
R5 711 Atlantic Ave 22.1 9.4 
R6 711 Atlantic Ave-ROOF 21.8 9.2 
R7 200 Essex Street 22.1 9.4 
R8 200 Essex Street-ROOF 21.7 9.2 
R9 1 Financial Center, Boston 22.2 9.4 
R10 1 Financial Center, Boston-ROOF 21.7 9.2 
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24-Hour PM); Annual PM, ; 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ug/m*) (ug/m?*) 
R11 Dewey Square Plaza Farmer's Market 22.1 9.4 
R12 201 South Street, Boston 22.3 9.4 
R13 143 South Street, Boston 22.0 9.3 
R14 89 South Street, Boston 21.9 9.3 
R15 Leather District Park, Essex Street, Boston. 22.0 9.4 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 22.1 9.3 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 22.5 o5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 22.1 9.4 
R19 150 Lincoln Street (office Bldg.) 22.1 9.4 
R20 1 Lincoln Street (office Bldg.) 22.2 9.4 
R21 100 Summer St, Boston, 21.9 9.3 
R22 Dewey Square Park 22.1 9.4 
R23 Park at Congress Street and Atlantic Avenue 22.1 9.4 
R24 Fort Point Channel Parks 22.1 9.4 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 22.0 9.4 
R26 Federal Reserve Bldg.-ROOF 21.7 9.2 
R27 Federal Reserve Bldg. (sitting area) 22.0 9.3 
R28 280 Congress Street 22.1 9.4 
R29 Park near Harbor Walk near Pearl Street Extension 21.9 9.3 
R30 Restaurant at Pearl Street Extension 21.9 9.3 
R31 Moakley Federal Courthouse, 1 Courthouse Way 21.8 0.2 
R32 Fan Pier Public Green 21.8 9.2 
R33 Business at 25 Thomson Place, Boston 21.8 9.2 
R34 Restaurant at 63 Melcher Street 21.9 9.3 
R35 Wormwood Park, A Street, Boston 22.0 9.3 
R36 Binford Street Park 21.9 9.3 
R37 Gillette Park, Boston 21.9 9.3 
R38 Restaurant at 98 A Street, Boston 22.0 9.3 
R39 Diner at 75 W Broadway, Boston 21.9 9.3 
R40 Flaherty Park, W. 3™ Street 21.8 9.2 
R41 Tai Tung Park, Tyler Street 22.0 9.3 
R42 Eliot Norton Park, Tremont Street 21.8 9.2 
R43 Millicent Way Park 21.8 9.2 
R44 Peters Park 21.8 9.2 
R45 Dorchester Ave, 150 feet south of Summer Street 22.0 9.4 
R46 Dorchester Ave, 800 feet south of Summer Street 22.1 9.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 22.2 9.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 22.0 9.3 
R49 Fidelity Building at 245 Summer Street 22.0 9.4 
R50 Fidelity Building at 245 Summer Street-ROOF 21.7 9.2 


*~ Concentrations include a 24-hour PM>; background concentration of 21.7 g/m”. 
> _ Concentrations include an Annual PM) ; background concentration of 9.2 g/m’. 
The National Ambient Air Quality Standards for PM2; are: 24-hour = 35 jg/m* and Annual = 12 pg/m’. 


9. Conclusion 
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All of the modeled 24-hour and Annual PM,; concentrations were well below the National and 
Massachusetts PM, 5 standards for all years and alternatives evaluated. 
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1. Introduction 


A quantitative NO, modeling analysis is required by MDEP for projects located in NO, Nonattainment 
areas. This area of Boston, and the entire state of Massachusetts, is in attainment of the NO, standards; 
and therefore a modeling analysis for NO, is not required for this project. However, this analysis was 
prepared to provide disclosure of potential harmful health effects of transportation-related pollutants 
emitted by the increase in rail operations due to the increase in the number of railroad tracks at South 
Station. NO, was chosen as the pollutant to be analyzed because the 1-hour NO, standard is the most 
stringent to meet and if the NO, standards are met, then the standards for all other criteria pollutants will 
be met. Even though this analysis is not required by any regulations, this quantitative NO, modeling 
analysis was prepared in accordance with the methodology described in the SSX Air Quality Analysis 
Protocol approved by Massachusetts Department of Environmental Protection (MassDEP) on June 4, 
2014. 


Emission factors for all sources evaluated in this analysis are given as oxides of nitrogen (NOx) and the 
modeled concentrations produced by AERMOD are generated as ug/m* of NOx. However, the ambient 
standards are for NO». Appendix W of 40 CFR Part 51 “Guideline on Air Quality Models” identifies a 
method that can be used to estimate NO, concentrations from modeled NOx concentrations. In this 
approach, an empirical ratio of NO» to NOx is derived and is then applied to the modeled 1-hour NOx 
concentrations. For this project, one full year of concurrent hourly NO, and NOx data measured at the 
MassDEP’s Kenmore Square site for calendar year 2012 (the Existing Conditions year for the Project) 
was collected. For each hour of valid data, the NO, to NOx ratio was calculated and then averaged over 
the entire year. The average NO. to NOx ratio for the entire year was then multiplied by the modeled 1- 
hour NOx concentrations to compute the NO, concentrations. 


The analysis focused on the emissions from the diesel trains operating at South Station, the motor 
vehicles on roadways in the vicinity of South Station, and intercity buses operating at the South Station 
Bus Terminal. The U.S. EPA’s Locomotives Exhaust Emission Standards were used to determine the 
emission rates for the MBTA and Amtrak locomotives in 2012, 2025, and 2035. The U.S. EPA’s 
MOVES emission factors program was used to determine emission rates from motor vehicles and 
intercity buses for the same calendar years. Background NO, concentration levels (approved by 
MassDEP) were used to estimate 1-hour and annual NO, impacts and were assumed to remain constant 
for all years analyzed. Individual modeling analyses were prepared for the 2012 Existing Conditions, 
2025 No Build Alternative, 2025 Alternative 1, 2025 Alternative 3, 2035 No Build Alternative, 2035 
Alternative 1, and the 2035 Alternative 3. The results of the analyses were compared to the National and 
Massachusetts 1-hour and annual NO, standards. 


2. NO, Modeling Results for the 2012 Existing Conditions 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are presented in Table 1. The maximum modeled NO, 1-hour concentration was 
estimated to be 166.6 ppb and included a background concentration of 51.1 ppb. This maximum 1|-hour 
NO, concentration occurred at receptor R1 — 800 Atlantic Avenue. While there are exceedances of the 1- 
hour NO) standard at receptors RI, R3, R12, and R17, there are no exceedances of the 1-hour standard in 
any of the 2025 or 2035 analyses. 


The maximum modeled annual NO, concentrations at each of the receptors analyzed for the 2012 
Existing Conditions are also presented in Table 1. The maximum modeled NO, Annual concentration 
was estimated to be 23.8 ppb and included a background concentration of 19.5 ppb. This maximum 
annual concentration occurred at receptor RI — 800 Atlantic Avenue. All of the modeled annual NO, 
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concentrations at all of the receptors modeled for the 2012 Existing Conditions were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 1 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2012 Existing 


Conditions 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
Rl 800 Atlantic Avenue 166.6 23.8 
R2 800 Atlantic Avenue-ROOF 56.4 20.3 
R3 183 Beach Street 109.3 22.4 
R4 183 Beach Street-ROOF 60.2 20.1 
R5 711 Atlantic Ave 91.5 21.5 
R6 711 Atlantic Ave-ROOF 65.6 20.3 
R7 200 Essex Street 86.0 21.3 
R8 200 Essex Street-ROOF 57.0 20.0 
R9 1 Financial Center, Boston 81.4 21.3 
R10 1 Financial Center, Boston-ROOF 51.6 19.9 
R11 Dewey Square Plaza Farmer's Market 76.5 21.8 
R12 201 South Street, Boston 117.3 22.6 
R13 143 South Street, Boston 88.3 21.4 
R14 89 South Street, Boston 78.3 21.1 
R15 Leather District Park, Essex Street, Boston. 73.7 21.2 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 71.5 21.6 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 134.1 24.0 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 91.4 22.7 
R19 150 Lincoln Street (office Bldg.) 87.3 22.5 
R20 1 Lincoln Street (office Bldg.) 75.9 21.0 
R21 100 Summer St, Boston, 67.8 20.5 
R22 Dewey Square Park 71.5 21.5 
R23 Park at Congress Street and Atlantic Avenue 67.5 21.3 
R24 Fort Point Channel Parks 67.3 21.0 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue *73.4 21.0 
R26 Federal Reserve Bldg.-ROOF 51.8 19.8 
R27 Federal Reserve Bldg. (sitting area) 71.7 21.1 
R28 280 Congress Street 68.0 21.1 
R29 Park near Harbor Walk near Pearl Street Extension 64.6 20.5 
R30 Restaurant at Pearl Street Extension 64.5 20.5 
R31 Moakley Federal Courthouse, 1 Courthouse Way 58.2 19.8 
R32 Fan Pier Public Green 56.2 19.8 
R33 Business at 25 Thomson Place, Boston 59.1 20.1 
R34 Restaurant at 63 Melcher Street 61.8 20.7 
R35 Wormwood Park, A Street, Boston 65.0 21.0 
R36 Binford Street Park 72.4 20.8 
R37 Gillette Park, Boston 67.8 20.2 
R38 Restaurant at 98 A Street, Boston 61.4 20.6 
R39 Diner at 75 W Broadway, Boston 60.7 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R40 __| Flaherty Park, W. 3“ Street 59.8 20.0 
R41 Tai Tung Park, Tyler Street 76.8 20.4 
R42 Eliot Norton Park, Tremont Street 61.9 19.8 
R43 Millicent Way Park 60.1 19.7 
R44 Peters Park 58.3 20.0 
R45 Dorchester Ave, 150 feet south of Summer Street 7321 21.4 
R46 Dorchester Ave, 800 feet south of Summer Street 83.7 22.0 
R47 Dorchester Ave, 1500 feet south of Summer Street 83.7 21.9 
R48 Dorchester Ave, 2100 feet south of Summer Street 79.3 20.9 
R49 Fidelity Building at 245 Summer Street 73.6 21.1 
R50 Fidelity Building at 245 Summer Street-ROOF 55.4 20.4 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


3. NO, Modeling Results for the 2025 No Build Alternative 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are presented in Table 2. The maximum modeled NO, 1-hour concentration was 
estimated to be 80.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour 
NO) concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the I- 
hour NO, National and Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for the 2025 No 
Build Alternative are also presented in Table 2. The maximum modeled NO, Annual concentration was 
estimated to be 9.5 ppb and included a background concentration of 21.0 ppb. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, 
concentrations at all of the receptors modeled for the 2025 No Build Alternative were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 2 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2025 No Build 


Alternative 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 

ID No. Description (ppb) (ppb) 

RI 800 Atlantic Avenue 80.7 21.0 

R2 800 Atlantic Avenue-ROOF 522 19.5 

R3 183 Beach Street 66.4 20.4 

R4 183 Beach Street-ROOF 52.9 19.6 

RS 711 Atlantic Ave 61.5 20.3 

R6 711 Atlantic Ave-ROOF 54.4 19.6 

R7 200 Essex Street 61.0 20.3 

R8 200 Essex Street-ROOF 52.5 19.6 

R9 1 Financial Center, Boston 60.1 20.4 

R10 1 Financial Center, Boston-ROOF 51.2 19.5 

R11 Dewey Square Plaza Farmer's Market 58.7 20.4 
October2014 tt sti—(<i‘“‘<‘<‘i‘ OO uth Station Expansion 
Page 4 Massachusetts Department of Transportation 


Air Quality Technical Report 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R12 201 South Street, Boston 67.4 20.5 
R13 143 South Street, Boston 59.6 20.1 
R14 89 South Street, Boston 57.6 20.1 
R15 Leather District Park, Essex Street, Boston. 57.1 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 57.0 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 71.0 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.6 20.5 
R19 150 Lincoln Street (office Bldg.) 59.8 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.2 
R21 100 Summer St, Boston, D933 19.8 
R22 Dewey Square Park 57.5 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.6 20.5 
R24 Fort Point Channel Parks 56.6 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.7 20.3 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 56.3 20.1 
R28 280 Congress Street 56.6 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.6 19.9 
R30 Restaurant at Pearl Street Extension 54.7 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.6 19.7 
R34 Restaurant at 63 Melcher Street 54.4 20.0 
R35 Wormwood Park, A Street, Boston 56.1 20.2 
R36 Binford Street Park 56.1 19.9 
R37 Gillette Park, Boston 55.0 19.7 
R38 Restaurant at 98 A Street, Boston 55.6 20.1 
R39 Diner at 75 W Broadway, Boston 54.9 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.4 19.7 
R41 Tai Tung Park, Tyler Street 57.6 19.9 
R42 Eliot Norton Park, Tremont Street 53.8 19.6 
R43 Millicent Way Park 53.5 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.4 20.1 
R46 Dorchester Ave, 800 feet south of Summer Street 58.7 20.2 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.8 20.2 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.8 19.9 
R49 Fidelity Building at 245 Summer Street 56.2 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 52.0 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


4. NO, Modeling Results for Alternative 1 in 2025 
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The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 1 
in 2025 are presented in Table 3. The maximum modeled NO, 1|-hour concentration was estimated to be 
80.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative | in 
2025 are also presented in Table 3. The maximum modeled NO, Annual concentration was estimated to 
be 21.0 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2025 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 3 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 1 in 2025 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 80.7 21.0 
R2 800 Atlantic Avenue-ROOF 52.1 19.5 
R3 183 Beach Street 65.4 20.4 
R4 183 Beach Street-ROOF 52.8 19.6 
RS 711 Atlantic Ave 60.5 20.2 
R6 711 Atlantic Ave-ROOF 54.0 19.6 
R7 200 Essex Street 59.9 20.3 
R8 200 Essex Street-ROOF 52.4 19.6 
R9 1 Financial Center, Boston 29:3 20.4 
R10 1 Financial Center, Boston-ROOF 51.3 19.5 
R11 Dewey Square Plaza Farmer's Market 58.1 20.4 
R12 201 South Street, Boston 67.4 20.5 
R13 143 South Street, Boston 59.1 20.1 
R14 89 South Street, Boston 57.2 20.1 
R15 Leather District Park, Essex Street, Boston. 56.7 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.6 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 70.9 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.6 20.6 
R19 150 Lincoln Street (office Bldg.) 59.6 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.3 
R21 100 Summer St, Boston, 55.1 19.8 
R22 Dewey Square Park 57.2 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.5 20.5 
R24 Fort Point Channel Parks 56.5 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.3 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.9 20.1 
R28 280 Congress Street 56.6 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.4 19.9 
R30 Restaurant at Pearl Street Extension 54.6 20.0 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 53.9 20.0 
R35 Wormwood Park, A Street, Boston 55.5 20.1 
R36 Binford Street Park 56.3 19.9 
R37 Gillette Park, Boston 55.0 19.8 
R38 Restaurant at 98 A Street, Boston 54.9 20.0 
R39 Diner at 75 W Broadway, Boston 54.4 20.0 
R40 ___| Flaherty Park, W. 3“ Street 53.3 19.7 
R41 Tai Tung Park, Tyler Street 58.3 19.9 
R42 Eliot Norton Park, Tremont Street 54.0 19.6 
R43 Millicent Way Park 53.5 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.6 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 59.1 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.9 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 58.3 20.1 
R49 Fidelity Building at 245 Summer Street 55.7 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF od 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> _ Concentrations include an Annual NO; background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


5. NO, Modeling Results for Alternative 3 in 2025 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 3 
in 2025 are presented in Table 4. The maximum modeled NO, 1|-hour concentration was estimated to be 
77.7 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO), concentrations at each of the receptors analyzed for Alternative 3 in 
2025 are also presented in Table 4. The maximum modeled NO, Annual concentration was estimated to 
be 21.0 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2025 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 4 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 3 in 2025 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration” 

ID No. Description (ppb) (ppb) 

RI 800 Atlantic Avenue 77.7 21.0 

R2 800 Atlantic Avenue-ROOF 52.2 19.5 

R3 183 Beach Street 65.3 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R4 183 Beach Street-ROOF 52.9 19.6 
RS 711 Atlantic Ave 60.6 20.3 
R6 711 Atlantic Ave-ROOF 54.1 19.6 
R7 200 Essex Street 60.0 20.3 
R8 200 Essex Street-ROOF 52.4 19.6 
R9 1 Financial Center, Boston 59.3 20.4 
R10 1 Financial Center, Boston-ROOF 51.3 19.5 
R11 Dewey Square Plaza Farmer's Market 58.2 20.4 
R12 201 South Street, Boston 66.4 20.5 
R13 143 South Street, Boston 58.9 20.1 
R14 89 South Street, Boston 57.1 20.1 
R15 Leather District Park, Essex Street, Boston. 56.7 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.8 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 69.3 20.8 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 60.0 20.5 
R19 150 Lincoln Street (office Bldg.) 59.3 20.4 
R20 1 Lincoln Street (office Bldg.) 58.1 20.3 
R21 100 Summer St, Boston, 55.1 19.8 
R22 Dewey Square Park 57.3 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.6 20.5 
R24 Fort Point Channel Parks 56.7 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 56.3 20.3 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.9 20.1 
R28 280 Congress Street 56.8 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.4 19.9 
R30 Restaurant at Pearl Street Extension 54.6 20.1 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.9 19.6 
R32 Fan Pier Public Green 52.5 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 53.9 20.0 
R35 Wormwood Park, A Street, Boston 55.5 20.1 
R36 Binford Street Park 56.1 19.9 
R37 Gillette Park, Boston 55.0 19.8 
R38 Restaurant at 98 A Street, Boston 55.0 20.0 
R39 Diner at 75 W Broadway, Boston 54.5 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.4 19.7 
R41 Tai Tung Park, Tyler Street 57.6 19.9 
R42 Eliot Norton Park, Tremont Street 53.8 19.6 
R43 Millicent Way Park 53.4 19.6 
R44 Peters Park 53.0 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.6 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 58.9 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R47 Dorchester Ave, 1500 feet south of Summer Street 59.1 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 58.4 20.1 
R49 Fidelity Building at 245 Summer Street 55.8 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 52.0 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


6. NO, Modeling Results for the 2035 No Build Alternative 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are presented in Table 5. The maximum modeled NO, 1-hour concentration was 
estimated to be 73.06 ppb and included a background concentration of 51.1 ppb. This maximum 1|-hour 
NO, concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 1- 
hour NO, National and Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for the 2035 No 
Build Alternative are also presented in Table 5. The maximum modeled NO, Annual concentration was 
estimated to be 20.9 ppb and included a background concentration of 19.5 ppb. This maximum annual 
concentration occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, 
concentrations at all of the receptors modeled for the 2035 No Build Alternative were well below the 
Annual NO, National and Massachusetts standard of 53 ppb. 


Table 5 - Maximum Modeled 1-Hour and Annual NO, Concentrations for the 2035 No Build 


Alternative 
1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 73.0 20.9 
R2 800 Atlantic Avenue-ROOF 52.1 19.5 
R3 183 Beach Street 63.5 20.4 
R4 183 Beach Street-ROOF 52.7 19.6 
RS 711 Atlantic Ave 60.3 20.2 
R6 711 Atlantic Ave-ROOF 53.8 19.6 
R7 200 Essex Street 60.2 20.3 
R8 200 Essex Street-ROOF 52.3 19.6 
R9 1 Financial Center, Boston 59.7 20.4 
R10 1 Financial Center, Boston-ROOF 51.2 19.5 
R11 Dewey Square Plaza Farmer's Market 58.1 20.4 
R12 201 South Street, Boston 63.5 20.4 
R13 143 South Street, Boston 58.0 20.0 
R14 89 South Street, Boston 56.7 20.0 
R15 Leather District Park, Essex Street, Boston. 56.4 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.5 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 65.8 20.5 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.7 20.4 
R19 150 Lincoln Street (office Bldg.) 58.1 20.3 
R20 1 Lincoln Street (office Bldg.) DD 20.2 
R21 100 Summer St, Boston, 54.8 19.8 
R22 Dewey Square Park 57.3 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.4 20.4 
R24 Fort Point Channel Parks 56.3 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.8 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.3 20.0 
R28 280 Congress Street 56.3 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.1 19.9 
R30 Restaurant at Pearl Street Extension 54.3 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.7 19.6 
R32 Fan Pier Public Green 52.4 19.6 
R33 Business at 25 Thomson Place, Boston 53.4 19.7 
R34 Restaurant at 63 Melcher Street 54.1 20.0 
R35 Wormwood Park, A Street, Boston 55.8 20.2 
R36 Binford Street Park 55.3 19.9 
R37 Gillette Park, Boston 54.5 19.7 
R38 Restaurant at 98 A Street, Boston 55.4 20.1 
R39 Diner at 75 W Broadway, Boston 54.6 20.0 
R40 __ | Flaherty Park, W. 3“ Street 53.2 19.7 
R41 Tai Tung Park, Tyler Street 56.7 19.8 
R42 Eliot Norton Park, Tremont Street 53.5 19.6 
R43 Millicent Way Park 53.2 19.6 
R44 Peters Park 52.8 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 55.6 20.1 
R46 Dorchester Ave, 800 feet south of Summer Street 57.4 20.1 
R47 Dorchester Ave, 1500 feet south of Summer Street 57.4 20.1 
R48 Dorchester Ave, 2100 feet south of Summer Street 56.9 19.9 
R49 Fidelity Building at 245 Summer Street 55.3 20.1 
R50 Fidelity Building at 245 Summer Street-ROOF 51.9 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO, background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


7. NO, Modeling Results for Alternative 1 in 2035 


The eighth highest modeled 1-hour NO concentrations at each of the receptors analyzed for Alternative 1 
in 2035 are presented in Table 6. The maximum modeled NO, 1|-hour concentration was estimated to be 
72.5 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor RI — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2035 were well below the 1-hour NO, National and 


Massachusetts standard of 100 ppb. 
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The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative 1 in 
2035 are also presented in Table 6. The maximum modeled NO, Annual concentration was estimated to 
be 20.8 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 
the receptors modeled for Alternative 1 in 2035 were well below the Annual NO, National and 
Massachusetts standard of 53 ppb. 


Table 6 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 1 in 2035 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
R1 800 Atlantic Avenue 72.5 20.8 
R2 800 Atlantic Avenue-ROOF 52.0 19.5 
R3 183 Beach Street 62.2 20.3 
R4 183 Beach Street-ROOF 52.6 19.6 
RS 711 Atlantic Ave 59.0 20.2 
R6 711 Atlantic Ave-ROOF 53.5 19.6 
R7 200 Essex Street 58.9 20.3 
R8 200 Essex Street-ROOF 522 19.5 
R9 1 Financial Center, Boston 58.3 20.3 
R10 1 Financial Center, Boston-ROOF 51.2 19.5 
R11 Dewey Square Plaza Farmer's Market 57.4 20.3 
R12 201 South Street, Boston 63.5 20.3 
R13 143 South Street, Boston 57.4 20.0 
R14 89 South Street, Boston 56.1 20.0 
R15 Leather District Park, Essex Street, Boston. 56.1 20.2 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.2 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 65.8 20.5 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.6 20.4 
R19 150 Lincoln Street (office Bldg.) 57.8 20.3 
R20 1 Lincoln Street (office Bldg.) 57.4 20.2 
R21 100 Summer St, Boston, 54.6 19.8 
R22 Dewey Square Park 56.7 20.4 
R23 Park at Congress Street and Atlantic Avenue 56.2 20.4 
R24 Fort Point Channel Parks 56.3 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.6 20.2 
R26 Federal Reserve Bldg.-ROOF 51.2 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.1 20.1 
R28 280 Congress Street 56.3 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.0 19.9 
R30 Restaurant at Pearl Street Extension 54.2 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.7 19.6 
R32 Fan Pier Public Green 52.3 19.6 
R33 Business at 25 Thomson Place, Boston 53.2 19.7 
R34 Restaurant at 63 Melcher Street 53.8 20.0 
R35 Wormwood Park, A Street, Boston 55.2 20.1 
R36 Binford Street Park 55.5 19.9 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R37 Gillette Park, Boston 54.5 19.8 
R38 Restaurant at 98 A Street, Boston 54.6 20.0 
R39 Diner at 75 W Broadway, Boston 54.1 20.0 
R40 | Flaherty Park, W. 3“ Street 53.1 19.7 
R41 Tai Tung Park, Tyler Street 56.3 19.8 
R42 Eliot Norton Park, Tremont Street 53.4 19.6 
R43 Millicent Way Park 53.1 19.6 
R44 Peters Park 52.7 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 55.8 20.2 
R46 Dorchester Ave, 800 feet south of Summer Street 57.6 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street Deo 20.3 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.5 20.1 
R49 Fidelity Building at 245 Summer Street 55.1 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 51.8 19.5 


*“- Concentrations include a 1-hour NO background concentration of 51.1 ppb. 
> Concentrations include an Annual NO background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 


8. NO, Modeling Results for Alternative 3 in 2035 


The eighth highest modeled 1-hour NO, concentrations at each of the receptors analyzed for Alternative 3 
in 2035 are presented in Table 7. The maximum modeled NO, 1-hour concentration was estimated to be 
74.2 ppb and included a background concentration of 51.1 ppb. This maximum 1-hour NO, concentration 
occurred at receptor R1 — 800 Atlantic Avenue. All of the modeled 1-hour NO, concentrations at all of 
the receptors modeled for Alternative 3 in 2035 were well below the 1-hour NO, National and 
Massachusetts standard of 100 ppb. 


The maximum modeled Annual NO, concentrations at each of the receptors analyzed for Alternative 3 in 


2035 are also presented in Table 7. The maximum modeled NO, Annual concentration was estimated to 


be 20.8 ppb and included a background concentration of 19.5 ppb. This maximum annual concentration 


occurred at receptor RI — 800 Atlantic Avenue. All of the modeled Annual NO, concentrations at all of 


the receptors modeled for Alternative 3 in 2035 were well below the Annual NO, National and 


Massachusetts standard of 53 ppb. 


Table 7 - Maximum Modeled 1-Hour and Annual NO, Concentrations for Alternative 3 in 2035 


1-Hour NO, Annual NO, 
Receptor Receptor Concentration® Concentration? 
ID No. Description (ppb) (ppb) 
RI 800 Atlantic Avenue 74.2 20.8 
R2 800 Atlantic Avenue-ROOF 52.0 19.5 
R3 183 Beach Street 63.2 20.3 
R4 183 Beach Street-ROOF 52.6 19.6 
R5 711 Atlantic Ave 59.6 20.2 
R6 711 Atlantic Ave-ROOF 53.7 19.6 
R7 200 Essex Street 59.3 20.3 
R8 200 Essex Street-ROOF 52.2 19.6 
R9 1 Financial Center, Boston 58.7 20.4 
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1-Hour NO, Annual NO, 
Receptor Receptor Concentration* Concentration? 
ID No. Description (ppb) (ppb) 
R10 1 Financial Center, Boston-ROOF 51.2 19.5, 
R11 Dewey Square Plaza Farmer's Market ST 20.4 
R12 201 South Street, Boston 64.2 20.4 
R13 143 South Street, Boston 57.8 20.0 
R14 89 South Street, Boston 56.4 20.1 
R15 Leather District Park, Essex Street, Boston. 56.3 20.3 
R16 Boston Fiduciary Trust Bldg. at 175 Federal St, Boston 56.4 20.1 
Rose Fitzgerald Kennedy Greenway Conservancy Bldg. 
R17 at 185 Kneeland Street 67.0 20.6 
R18 Reggie Wong Memorial Park, Kneeland Street, Boston 58.9 20.4 
R19 150 Lincoln Street (office Bldg.) 58.2 20.3 
R20 1 Lincoln Street (office Bldg.) 57.6 20.3 
R21 100 Summer St, Boston, 54.7 19.8 
R22 Dewey Square Park 56.9 20.5 
R23 Park at Congress Street and Atlantic Avenue 56.4 20.5 
R24 Fort Point Channel Parks 56.4 20.2 
R25 Federal Reserve Bldg. at 600 Atlantic Avenue 55.8 20.2 
R26 Federal Reserve Bldg.-ROOF 51.3 19.5 
R27 Federal Reserve Bldg. (sitting area) 55.4 20.1 
R28 280 Congress Street 56.5 20.4 
R29 Park near Harbor Walk near Pearl Street Extension 54.1 19.9 
R30 Restaurant at Pearl Street Extension 54.3 20.0 
R31 Moakley Federal Courthouse, 1 Courthouse Way 52.8 19.6 
R32 Fan Pier Public Green 52.4 19.6 
R33 Business at 25 Thomson Place, Boston 53.3 19.7 
R34 Restaurant at 63 Melcher Street 53.8 20.0 
R35 Wormwood Park, A Street, Boston 55.3 20.1 
R36 Binford Street Park 55.6 19.9 
R37 Gillette Park, Boston 54.7 19.8 
R38 Restaurant at 98 A Street, Boston 54.9 20.0 
R39 Diner at 75 W Broadway, Boston 54.4 20.0 
R40 | Flaherty Park, W. 3“ Street 53.2 19.7 
R41 Tai Tung Park, Tyler Street 56.9 19.9 
R42 Eliot Norton Park, Tremont Street 53.5 19.6 
R43 Millicent Way Park 53.2 19.6 
R44 Peters Park 52.8 19.6 
R45 Dorchester Ave, 150 feet south of Summer Street 56.1 20.3 
R46 Dorchester Ave, 800 feet south of Summer Street 58.0 20.4 
R47 Dorchester Ave, 1500 feet south of Summer Street 58.1 20.4 
R48 Dorchester Ave, 2100 feet south of Summer Street 57.8 20.1 
R49 Fidelity Building at 245 Summer Street 55.4 20.2 
R50 Fidelity Building at 245 Summer Street-ROOF 51.8 19.5 


*- Concentrations include a 1-hour NO> background concentration of 51.1 ppb. 
> - Concentrations include an Annual NO; background concentration of 19.5 ppb. 
The National Ambient Air Quality Standards for NO; are: 1-hour = 100 ppb and Annual = 53 ppb. 
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9. Conclusion 


All of the modeled 1-hour and Annual NO, concentrations were well below the National and 
Massachusetts PM, 5 standards for all future years and alternatives evaluated. 
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Hotel GHG Baseline 


Hotel GHG Mitigated 


Residential GHG Baseline 


Residential 


Office/Retail GHG 


Office/Retail 


Terminal 


Expansion, 


Terminal 


Expansion 


Mitigated Baseline GHG Mitigated |GHG Baseline GHG Mitigated 
bail Areal 89.000 280,000 280,000 280,000 440,000 440,000 205,000 205,000 
Unconditioned J g00 21,800 21,800 21,800 le B 200,000 200,000 
Area (sf) 
EUT (kBwWst) EUI (kBuwsf) EUI (kB EUI (kBuws EUI (kBuw/sf) EUI (kBuw/sf) 
Interior Lighting 10.43 8.35 6.26 5.01 7.18 491 18.81 15.05 
Exterior Lighting 1.95 1.95 1.95 1.95 0.54 0.54 5.76 461 
Process Loads 8.07 8.07 18.16 15.13 11.13 11.13 53.15 53.15 
Space Heating 25.52 1931 8.89 5.53 31.76 22.56] 18.25 10.5 
Space Cooling 7.05 1.63 927 2.27 2.82 2.34 7.49 6.65 
Heat Rejection ; 0.42 , 0.47 0.38 0.34 0.98 1 
Pumps 0.19 251 0.1 371 131 137 3. 6.44 
Fans 5.25 5.88 12 72 5.7 5.39 7.59 7.25 
Service Hot Water 2.84 12.48 2.84 12.48 147 147 2.73 2.73 
‘Total EUI 13 60.6 58.7 53.7 623 50.1 119.9) 107.4 
End Use GHG Baseline Case | GHG Mitigated Case | CBECS/RECS Comparison }CBECS/RECS 
Category EUL, kBtu/sf EUL, kBtu/sf EUL, kBtu/sf Category 
Hotel 71.3 60.6 132.1 Lodging 
Residential 58.7 53.7 62.4 Apartments 5+ units 
73.5 ai 
Office/Retail 62.3 50.1 a 
132.1 Office 
Terminal 2 
a 119.9 107.4 90.8 Public Assembly 


Expansion. 


Project Related Stationary Source CO2 Emissions 


Emissions Factors: 


Natural Gas CO2 Emissions (lbs/therm) 
Natural Gas CO2 Emissions (lbs/MBtu) 


Electricity CO2 Emissions (lbs/MWh) 
Electricity CO2 Emissions (lbs/MBtu) 


11.69 
116.900 


719 
210.739 


Source 
EIA voluntary Reporting of Greenhouse Gasses Program 
http://www.eia.gov/oiaf/1605/reporting_tools.html 


ISO New England Electric Generator Air Emissions Report 
http://www.iso-ne.com/genrtion_resrcs/reports/emission/2012_em 


Gas CO2 Electric CO2 Total CO2 
Gas Use (MBtu) Electric Use (MBtu) [Emissions (Ibs) |Emissions (Ibs) _|Emissions (tons) 
Hotel Baseline (JD1) 1255798 1943476 
Hotel Proposed (JD1) 1040340 1700010 
Residential Baseline 
(JD2&3) 711114 2180073 
Residential Proposed 
(JD2&3) 589562 2108422 
Office/Retail Baseline 
(JD4-6) 1709277 2693601 
Office/Retail Proposed 
(JD4-6) 1236194 2412981 
SSX Baseline 502717 4271593 
SSX Proposed 317033 4066966 
Baseline 4178906 11088744 
Proposed 3183129 10288378 


Water Wastewater 
Alternative 3 use, gpd 453,090 411,900 
Energy use, kWh/year 33,076 195,447 
CO, Emissions, tons/year 11.9 70.3 


TOTAL ENERGY USE (MBTU) 
INTERIOR LIGHTING] MISC. EQUIPMENT | SPACEHEATING | SPACE COOLING | HEAT REJECTION PUMPS FANS DHW SB EROR TOTAL percent 
LIGHTING Reduction 
Hotel Baseline 2920 2259 7146 1975 0 53 1470 3596 546 19965 
Hotel Proposed 2337 2259 5405 456 117 704 1647 3494 546 16966 
SEAR ERHENEESCIGG 1752 5084 2488 2597 0 32 336 3595 546 16428 
Residential 
proposed 1402 4236 1550 634 131 1039 2017 3494 546 15048 
Office/Retail 
Baseline 3160 4895 13975 1241 165 575 2506 647 240 27403 
Office/Retail 
Proposed 2159 4895 9928 1030 151 604 2372 647 240 22025 
SSX Baseline 3856 10896 3741 1535 200 1045 1557 559 1180 24570 
SSX Proposed 3085 10896 2153 1363 204 1320 1487 559 945 22011 16% 


Hotel Baseline 


Run Date/Time: 


08/08/14 @ 18:55 


Electric Consumption (kWh) 


200 +; 
100 + 
0- 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


(000) 49 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


Gas Consumption (Btu) 


Mh. 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


(x000, 900,000) 


ME Pumps & Aux. |_| 
[) Ventilation Fans ial 
©) water Heating |_| 
mit Pump Supp. |_| 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.0 0.3 2.1 SES! 56.0 112.0 157.2 139.5 88.4 PAIRS) 1.0 0.4 583.4 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 e = = = = = = = = - 
Hot Water = = - = - = - - - - - - - 
Vent. Fans 45.4 40.5 43.1 36.4 43.7 47.5 50.4 50.4 46.9 39.6 40.6 44.9 529.4 
Pumps & Aux. 2oll 2.4 2a 1.8 0.4 a = - 0.0 0.9 2.3 2.6 15.6 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 9.5 9.8 15.1 14.6 15a 15.3 15.8 159)9 
Misc. Equip. 56.2 50.8 56.2 54.5 56.2 54.4 56.3 56.2 54.4 56.3 54.2 56.3 662.0 
Task Lights - - - - - - - - - - - - - 
Area Lights 72.7 65.6 72.6 70.5 72.6 70.4 72.8 72.6 70.4 72.8 70.0 72.8 855.6 
Total 192.7 171.8 190.0 181.7 238.7 293.8 346.5 333.8 274.8 206.0 183.3 192.6 2,805.8 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.96 1.56 1.26 0.50 0.05 = = = = 0.14 0.95 1.63 8.05 
HP Supp. = = 2 = = a = 2 2 = - - - 
Hot Water 0.33 0.31 0.35 0.33 0.32 0.29 0.28 0.27 0.26 0.27 0.28 0.31 3.60 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = 5 - = = = - 2 - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total DX) 1.87 1.61 0.83 0.37 0.29 0.28 0.27 0.26 0.42 1.24 1.94 11.65 
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Hotel Proposed 


Run Date/Time: 


08/08/14 @ 18:53 


Electric Consumption (kWh) 


Jan Feb Mar Apr May 


alti 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


Gas Consumption (Btu) 


(x000, 990,000) 


Jun Jul Aug Sep Oct Nov Dec 


Pumps & Aux. 


Ventilation Fans 


ie 
|_| 
HM) water Heating 
Mit Pump Supp. 


Mh. 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


ME Space Heating 
| Refrigeration 

MM) Heat Rejection 
ME Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.1 0.2 10 2.0 14.7 30.5 48.1 40.4 22.6 So) 0.5 0.3 166.3 
Heat Reject. = 0.0 0.0 0.1 DP 6.2 12.1 9.4 4.2 0.3 0.0 0.0 34.5 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 e = 2 e = 2 = 2 = - 
Hot Water = = - = - = = - - - - - - 
Vent. Fans 42.0 36.2 38.2 33.4 40.0 43.8 47.9 47.6 42.1 36.7 35.4 40.6 484.0 
Pumps & Aux. il) De 5.1 6.6 19.0 26.4 29.4 29.4 26.5 15.4 3.4 2.8 167.8 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 eis) 9.8 15.1 14.6 15) 15.3) 15.8 59).9 
Misc. Equip. 56.2 50.8 56.2 54.5 56.2 54.4 56.3 56.2 54.4 56.3 54.2 56.3 662.0 
Task Lights - - - - - - - - - - - - - 
Area Lights 58.2 52.5 58.1 56.4 58.1 56.3 58.3 58.1 56.3 58.3 56.0 58.3 684.8 
Total 174.0 154.2 172.2 166.2 200.0 227.1 261.9 256.2 220.8 187.9 164.8 174.0 2,359.4 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.48 ‘latS) 0.92 0.37 0.05 = = = 0.00 0.12 0.68 1.22 5.99 
HP Supp. = = = 2 = = - - - - - - - 
Hot Water 0.32 0.30 0.34 0.32 0.31 0.28 0.27 0.26 0.25 0.27 0.28 0.31 3.49 
Vent. Fans - = = = = = - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 1.80 1.46 1.25 0.69 0.36 0.28 0.27 0.26 0.25 0.39 0.96 1.53 9.49 
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Residential Baseline 


Run Date/Time: 


08/08/14 @ 18:55 


Electric Consumption (kWh) 


(000) 49 


(x00Q,090,000) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


ME Pumps & Aux. 
[) Ventilation Fans 
©) water Heating 
mit Pump Supp. 


Gas Consumption (Btu) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.8 ies) 8.2 24.5 95.4 13255 161.1 149.1 116.1 61.9 7.0 2.5 760.9 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e = 2 S = 2 2 = = = = = - 
Hot Water = = - = - - - - - - - - - 
Vent. Fans 5.8 4.2 3.2 2.2 9.4 14.4 18.6 16.9 11.9 5.4 1.9 4.5 98.4 
Pumps & Aux. 1.8 1.6 1.6 0.8 0.0 - - - . 0.2 1.5 iz 8.8) 
Ext. Usage 15.8 12.3 13.6 13.2 9.8 SS) 9.8 15.1 14.6 15 ;a) 15).3) 15.8 159).9 
Misc. Equip. 126.5 114.2 126.4 1227, 126.4 222,15) 126.6 126.4 122.5 126.6 121.9 126.6 1,489.5 
Task Lights - - - - - - - - - - - - - 
Area Lights 43.6 39.4 43.5 42.3 43.6 42.2 43.7 43.6 42.2 43.7 42.0 43.7 513.4 
Total 194.2 173.6 196.5 205.7 284.6 321.2 359.9 351.1 307.3 253.0 189.5 194.8 3,031.3 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 0.74 0.54 0.35 0.05 0.00 = = = = 0.00 0.23 0.57 2.49 
HP Supp. = = = = - - - - - - - - - 
Hot Water 0.33 0.31 0.35 0.33 0.32 0.29 0.28 0.27 0.26 0.27 0.28 0.31 3.59 
Vent. Fans = = = = - - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = . - = = = - 2 - - - 
Misc. Equip. = = = = = = = = = = = - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 1.08 0.85 0.70 0.37 0.32 0.29 0.28 0.27 0.26 0.28 0.52 0.89 6.08 
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Residential Proposed 


Run Date/Time: 08/08/14 @ 18:53 


Electric Consumption (kWh) 


- 


Jun Jul Aug Sep Oct Nov Dec 


Jan Feb Mar Apr May 


800 | 


(000,998). 


Jan 


Gas Consumption (Btu) 


6 
400, 
So 

él 


Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7] Area Lighting ME Pumps & Aux. MSpace Heating 

Mi Task Lighting |) Ventilation Fans | Refrigeration 

HM Misc. Equipment ©) water Heating MM) Heat Rejection 

Exterior Usage mit Pump Supp. |_| Space Cooling 
Electric Consumption (kWh x000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.2 0.4 lay 3.8 20.5 33 44.0 39.4 26.9 11.6 1.0 0.5 183.1 
Heat Reject. 0.0 0.0 0.0 0.2 27, 6.7 12.2 9.7 4.9 0.7 0.0 0.0 S58} 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2 2 = = = 2 = 2 = 2 2 = = 
HP Supp. 2 = = = = 2 2 = = = = = - 
Hot Water = = - = - = - - - - - - - 
Vent. Fans 30.9 22.6 17.1 5.5 24.6 37.8 46.1 43.8 33.0 13.3 10.6 230 308.7 
Pumps & Aux. 1.6 2.0 5.1 7.6 ALS) 26.4 28.4 28.3 26.7 18.4 3.2 QP 171.8 
Ext. Usage 15.8 12:3 13.6 13.2 9.8 oD 9.8 15.1 14.6 15.1 15.3 15.8 159.9 
Misc. Equip. 105.4 95.2 105.4 102.2 105.4 102.1 105.5 105.4 102.1 105.5 101.6 105.5 1,241.3 
Task Lights - - - - - - - - - - - - - 
Area Lights 34.9 31.5 34.8 33.9 34.9 33.8 35.0 34.9 33.8 35.0 33.6 35.0 410.9 
Total 188.7 164.0 177.8 166.4 219.8 249.4 281.0 276.6 242.1 199.7 165.2 182.4 2,513.0 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = - - 
Refrigeration - - - - - - - - - - - - - 
Space Heat Gyilah3} 363.7 233.0 29.1 0.4 = = = = 2.1 149.6 393.8 1,683.1 
HP Supp. = = 2 2 = = = = 2 = - - - 
Hot Water 324.8 303.9 337.5 321.0 309.9 278.3 268.5 256.8 247.2 265.3 275.2 305.3 3,493.7 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = - - - 
Misc. Equip. = = = = = = = = = = - - - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 836.1 667.6 570.5 350.1 310.4 278.3 268.5 256.8 247.2 267.4 424.8 699.1 5,176.8 
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Offine/Retail Baseline 


Run Date/Time: 


06/23/14 @ 19:29 


Electric Consumption (kWh) 


wai 


(x000, 990,000) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Gas Consumption (Btu) 


Mh 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7] Area Lighting ME Pumps & Aux. MSpace Heating 

Mi Task Lighting [) Ventilation Fans | Refrigeration 

HM Misc. Equipment MH) water Heating MM) Heat Rejection 

Exterior Usage mit Pump Supp. |_| Space Cooling 
Electric Consumption (kWh x000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 0.7 0.0 OL, 4.1 34.7 62.8 102.0 83.3 53.6 17.2 3.4 1.1 363.7 
Heat Reject. 0.0 = 0.0 0.2 3.6 8.6 16.5 12.4 6.0 1.0 0.1 0.0 48.4 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. = = = = = 2 = = e 2 = = - 
Hot Water = = - : = - - - - - - - - 
Vent. Fans 71.0 63.5 68.1 55.9 49.5 57.6 68.7 64.8 54.1 53.7 59.1 68.2 734.2 
Pumps & Aux. 2.6 iley/ 23 4.0 19.3 27.4 33.3 31.0 26.9 WI 4.4 2.8 168.3 
Ext. Usage 7.0 5.4 6.0 5.8 4.1 4.0 4.1 6.7 6.5 6.7 6.8 7.0 70.2 
Misc. Equip. 120.2 108.7 120.2 124.8 120.2 119.8 125.3 120.2 119.8 125.2 104.5 125.3 1,434.3 
Task Lights - - - - - - - - - - - - - 
Area Lights D2. 71.0 77.8 79.0 76.5 75.3 78.7 76.6 76.3 80.5 70.9 83.6 926.0 
Total 281.3 250.4 275.1 273.9 307.9 355.6 428.7 394.9 343.3 297.0 249.2 288.0 3,745.0 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2.92 2.31 2.04 1.15 0.38 0.12 0.08 0.09 0.19 0.61 1.62 2.47 1s}\-8)7/ 
HP Supp. = 2 = 2 = = = = 2 = = = - 
Hot Water 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.65 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = = = - = = = = = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 2.98 2.37 2.10 1.21 0.44 0.17 0.13 0.13 0.24 0.66 1.66 2.52 14.62 
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Office/Retail Proposed 


Run Date/Time: 


06/23/14 @ 19:30 


Electric Consumption (kWh) 


7 


Jun Jul Aug Sep Oct Nov Dec 


(009) 9 - 


Jan Feb Mar Apr May 


[7] Area Lighting 
Mi Task Lighting 
HM Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


0. 


0. 


i Pumps & Aux. 
[) Ventilation Fans 
©) water Heating 
mit Pump Supp. 


(x000, 900,000) 


5 


0- 


Gas Consumption (Btu) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool Sell 2.5 33 5.0 fe) 49.9 81.6 66.3 40.7 14.0 4.6 SS) 301.7 
Heat Reject. 0.0 = 0.0 0.2 3,3} U8) 15.2 ake) Sos} 0.9 0.0 0.0 44.4 
Refrigeration - - - - - - - - - - - - - 
Space Heat 28) iL) iS) 1) 0.4 0.2 0.1 0.1 0.3 0.8 1.6 2.1 12.8 
HP Supp. 2 e = 5 = = a = 2 = a = - 
Hot Water = = = = - = = - - - - - - 
Vent. Fans 68.5 60.9 64.5 Si 46.5 54.5 64.8 61.0 LAS) 50.4 55.4 65.2 694.8 
Pumps & Aux. SS) 3.9 4.1 5.2 19.0 26.7 32.3 30.0 26.4 13.2 5.7 5.1 177.0 
Ext. Usage 7.0 5.4 6.0 5.8 4.1 4.0 4.1 6.7 6.5 6.7 6.8 7.0 70.2 
Misc. Equip. 120.2 108.7 120.2 124.8 120.2 119.8 125.3 120.2 119.8 125.2 104.5 125.3 1,434.3 
Task Lights - - - - - - - - - - - - - 
Area Lights 55.9 48.9 53.0 53.3 51.3 50.3 52.6 Lae) 51.7 55.0 50.0 59.2 632.6 
Total 262.2 232.2 253.1 247.2 272.2 313.4 376.0 347.3 302.2 266.2 228.7 AGHA, S}SI8)7/57/ 
Gas Consumption (Btu x000,000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = = 
Refrigeration - - - - - - - - - - - - - 
Space Heat 2.18 1.70 1.45 0.76 0.23 0.06 0.04 0.05 0.12 0.38 1.10 1.81 9.88 
HP Supp. = 2 ° 2 = = = = . = = = - 
Hot Water 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.65 
Vent. Fans = = = = = = = 2 2 a = 3 2 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = - = = = = = 2 = = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 2.23 Ags) 1.51 0.82 0.29 0.12 0.10 0.10 0.16 0.43 1.15 1.87 10.53 
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Terminal Expansion Baseline 


Run Date/Time: 06/26/14 @ 15:47 


Electric Consumption (kWh) 


“ali 


Jan Feb Mar Apr May 


Jun Jul Aug Sep Oct Nov Dec 


Area Lighting 
Task Lighting 
Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


(+009,868) 


Pumps & Aux. 
Ventilation Fans 
Water Heating 
Ht Pump Supp. 


Gas Consumption (Btu) 


800 4 
A 
400 
seu 

al 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


MB Space Heating 
| Refrigeration 

MM) Heat Rejection 
HB Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 5.6 6.6 9.8 OE) 45.1 68.8 97.2 84.1 57.0 32.0 14.4 10.0 449.9 
Heat Reject. 0.1 0.1 0.2 0.7 4.7 10.1 18.0 14.5 7.6 2.2 0.5 0.2 58.7 
Refrigeration - - - - - - - - - - - - - 
Space Heat = = = = = = = = = = = = - 
HP Supp. e < = = = 2 = = = = 2 = - 
Hot Water = = - = - = ~ = - - - - - 
Vent. Fans 28.0 26.1 30.1 30.9 43.0 48.3 56.3 54.3 44.2 37.4 28.3 28.9 456.1 
Pumps & Aux. 10.2 11.5 slv7gelk 27.0 32.4 3315) 36.2 35.3 32.2 31.4 DPrdf 16.8 306.3 
Ext. Usage 36.1 30.2 30.1 25.7 23.6 Pal} 22.6 25.3 27.8 32.2 34.1 36.9 345.7 
Misc. Equip. 270.1 244.5 271.5 264.0 271.5 262.6 271.6 AN Ale) 262.6 271.6 259.4 271.6 3,192.5 
Task Lights - - - - - - - - - - - - - 
Area Lights 101.5 89.0 96.9 90.3 92.1 86.7 90.6 92.0 92.1 98.7 97.8 102.1 1,129.8 
Total 451.6 408.0 455.7 457.9 512.3 531.2 592.4 576.9 523.6 505.5 457.3 466.5 5,939.0 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = - 
Refrigeration - - - - - - - - - - - - - 
Space Heat 900.8 Us P2 547.8 228.7 75.1 9.7 = igs) 8.5 107.7 387.3 722.8 3,741.2 
HP Supp. . = - = = = = = = . = S - 
Hot Water SS) 51.0 56.8 52.1 50.7 43.7 40.8 39.0 37.0 40.2 45.3 48.8 559.2 
Vent. Fans = 2 - = = = = = - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = = = . - = = = = 2 = = - 
Misc. Equip. = = = = = = = = = = = = - 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 954.7 802.2 604.6 280.8 125.7 53.4 40.8 40.5 45.5 147.9 432.6 771.7 4,300.4 
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Terminal Expansion Proposed 


Run Date/Time: 06/26/14 @ 15:47 


Electric Consumption (kWh) 


ai 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


[7 Area Lighting 
Mi Task Lighting 
HM Misc. Equipment 
Exterior Usage 


Electric Consumption (kWh x000) 


OOBEP 


Pumps & Aux. |_| 
Ventilation Fans ial 
Water Heating |_| 
Ht Pump Supp. |_| 


Gas Consumption (Btu) 


500 | 
400- 
300 
2001 
1004 

om 


Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Space Heating 
Refrigeration 

Heat Rejection 
Space Cooling 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Space Cool 12.1) 11.4 14.2 18.5 36.0 55.1 80.7 69.4 45.8 26.4 alls)a7/ 14.0 399°5 
Heat Reject. 0.3 0.3 0.4 1.0 4.9 9.8 17.4 14.0 7.8 2.6 0.8 0.5 59.8 
Refrigeration - - - - - - - - - - - - - 
Space Heat 1.2 1.0 0.9 0.5 0.2 0.0 0.0 0.0 0.0 0.2 0.7 iLO) od/ 
HP Supp. = e 2 5 = = e = e 2 = = - 
Hot Water = = = = - - - - - - - - 
Vent. Fans 27.7 25.6 29.3 30.0 40.7 45.6 52.6 51.0 41.4 35.6 27.6 28.3 435.5 
Pumps & Aux. 31.0 28.1 31.6 S1e3 33.4 332 35.8 34.8 32.7 33.0 31.0 30.8 386.7 
Ext. Usage 28.9 24.2 24.1 20.6 18.9 17.0 18.1 20.2 222. 25.7 27.3 2975 276.8 
Misc. Equip. 270.1 244.5 275 264.0 271.5 262.6 271.6 275) 262.6 271.6 259.4 ANAS SANs) 
Task Lights - - - - - - - - - - - - 
Area Lights 81.2 Prue? 77.6 Y2,2 73.7 69.4 T2'5 73.6 73.7 79.0 78.2 81.7 903.9 
Total 452.5 406.2 449.6 438.1 479.2 492.7 548.9 534.5 486.2 474.2 440.8 457.3 5,660.2 
Gas Consumption (Btu x000,000) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Space Cool - - - - - - - - - - - - - 
Heat Reject. = = = = = = = = = = = = = 
Refrigeration - - - - - - - - - - - - - 
Space Heat 500.3 412.0 315.3 142.0 49.2 6.2 1.7 1.6 6.2 66.8 229.6 402.5 2,133.3 
HP Supp. 2 = 5 2 = Ss e a 2 = 2 es 2 
Hot Water 53.9 51.0 56.8 52.1 50.7 43.7 40.8 39.0 37.0 40.2 45.4 48.8 559.3 
Vent. Fans = = = = = - - - - - - - - 
Pumps & Aux. - - - - - - - - - - - - - 
Ext. Usage = - = = = = - = = = = = = 
Misc. Equip. = = = = = = = = = = = = = 
Task Lights - - - - - - - - - - - - - 
Area Lights - - - - - - - - - - - - - 
Total 554.2 463.0 S/o 194.0 e2).8) 49.9 42.5 40.6 43.2 107.0 274.9 451.3 2,692.6 
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Table C10. Consumption and Gross Energy Intensity by Climate Zone® for Non-Mall 
Buildings, 2003 


Energy Intensity for 
Sum of Major Fuel Total Floorspace Sum of Major Fuels 
Consumption of Buildings (thousand Btu/ 

(trillion Btu) (million square feet) square foot) 


All Buildings® ........ccccseseeeeeees 990 1,761 1,134 1,213 724 10,622 17,335 11,504 15,739 9,584 93.2 101.6 98.5 77.0 75.5 


Building Floorspace 

(Square Feet) 

1001: 10:5/000 vaccscesteeretievnnes 143 187 90 170 95 1,313 1,709 1,010 1,915 975 108.7 109.6 888 89.0 97.9 
5,001 to 10,000 ..... 
10,001 to 25,000 ... 
25,001 to 50,000 ... 
50,001 to 100,000 .... 
100,001 to 200,000 ... 


200,001 to 500,000 ......... eee 129 226 168 136 94 1,150 2,007 1,678 1,612 1,047 111.8 1125 998 841 89.6 
OVEFr 500000 1. i: /sseteneseteaect Q 272 254 132 Q 1,073 1,766 1,966 1,573 1,282 Q 153.8 129.4 83.9 Q 
Principal Building Activity 

Education .......c:cccceeeeeeeeeseeeeees 141 238 131 186 123 1,537 2,800 1,403 2,435 1,698 916 852 935 766 72.6 
Food Sales .. i Q Q Q Q Q 271 368 Q 273 Q Q Q Q Q Q 
FOOd SONIC. icccece ecard 52 96 Q 134 Q 227 400 219 440 366 230.1 238.7 Q 305.4 Q 
Health Care 5. scsccsz:caceasescessesiescess 96 161 108 145 83 475 784 564 844 496 202.4 205.8 191.4 171.9 167.7 
Inpatient oe 65 127 Q 127 Q 262 450 323 592 278 246.1 283.3 Q 215.0 Q 
Outpatient ics nantacdteeniaioys Q 34 Q Q Q 213 334 240 252 218 Q 101.5 Q Q Q 
LOdQING). essesdecastincancaeeerst 69 174 110 104 Q 768 1,314 1,132 1,275 608 90.1 132.1 Q 814 Q 
Retail (Other Than Mall)... 73 64 54 74 55 710 865 695 1,454 592 103.0 73.5 77.7 50.7 92.0 
OPCE xcs esnckeiecceseaiters aia ititeezes 145 364 298 162 165 1,593 3,165 3,125 2,341 1,985 90.7 1149 954 69.3 83.2 
Public Assembly ..........::::ceceeeee 90 74 70 ~=101 35 876 818 806 910 529 102.2 90.8 Q 111.1 65.8 
Public Order and Safety ................ Q Q Q Q Q Q 360 Q Q Q Q Q Q Q Q 
Religious Worship . ine 26 62 26 31 19 408 1,320 499 1,039 488 62.9 469 52.8 29.4 38.2 
SOIVICE a vc.cesteueesenne sectors: i 95 84 64 49 Q 944 1,185 644 969 308 100.4 71.2 99.5 50.3 Q 


Warehouse and Storage . 


Other ..... Q Q Q Q Q 334 467 Q Q Q Q Q Q Q Q 
VAGAIN ag cisscccesoceaeartsscavenontaecarzenensns Q Q Q Q Q 543 849 Q 569 318 Q Q Q Q Q 
Year Constructed 

Betore 1920s. eisceseserevesiiet ete 109 99 Q Q Q 1,227 1,413 731 290 Q 886 70.2 89.0 Q Q 
1920:10 1945 os scccccscccenvisaanediessasheses 86 262 199 57 Q 1,089 2,266 1,985 1,239 405 79.3 115.5 100.2 45.7 Q 


1946 to 1959 
1960 to 1969 
1970 to 1979 
1980 to 1989 
1990 to 1999 
2000 to 2003 


Census Region and Division 


INOMMGASE ticic.ssccr etre ssccrtcsicsssevens 211 597 588 N N 2,567 5,989 5,440 N N 82.2 99.8 108.0 N N 
New Englan sivcisvcssetveaceeeicics 62 282 N N N Q_ 2,463 N N N 63.1 114.5 N N N 
Middle Atlantic .. Q 315 588 N N 1,577 3,526 5,440 N N 94.2 89.4 108.0 N N 

sc hiale conve aenaav a 573 1,112 114 N N 5,910 10,584 1,609 N N 97.0 105.1 70.5 N N 

seis 333 1,010 N N N 3,208 9,215 N N N 103.8 109.6 N N N 

240 102 114 N N 2,702 Q_ 1,609 N N 88.9 74.6 70.5 N N 

N N 472 997 796 N N 4,736 11,506 10,497 N N 99.7 866 75.8 

N N 311 635 296 N N 3,065 7,126 3,807 N N 101.4 89.0 77.7 

N N Q Q Q N N Q Q Q N N 112.3. 78.5 98.9 

N N Q 195 457 N N Q 2,255 6,258 N N Q 86.7 73.0 

ee 302 219 Q 389 84 3,052 2,234 718 6,125 692 99.0 98.2 964 63.5 121.0 

MOUNTAIN ocd coscoscccsics cataesnasedenaes as 244 136 N N 65 2,446 1,181 N N 580 99.9 115.5 N N 112.9 
PAGCIHIG 8 cf cseies cancatieecencepcennen cemcecean Q 83 Q 389 Q Q Q 718 «6,125 Q 95.1 78.8 96.4 63.5 Q 
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Table US1. Total Energy Consumption, Expenditures, and Intensities, 2005 
Part 1: Housing Unit Characteristics and Energy Usage Indicators 


Energy Consumption” 
Number of | Floorspace 


Energy Expenditures” 


: ; be Members per Per Pek Per Per 
Housing Unit Characteristics and Energy U.S. we Household | Total U.S. Per Square | Total U.S. Per 
Usage Indicators Households (quadriliion | Household | “OusePolt | Eoot | (billion | Household | Mousehold | Square 
Household | (Square Feet) Member Member Foot 


(millions) Btu) (million Btu) (thousand| Dollars) (Dollars) 


(million Btu) Btu) 


(Dollars) (Dollars) 


Climate Zone’ 
Less than 2,000 CDD anca-- 


Greater than 7,000 HDD...................cccee 10.9 2.49 2,534 1.29 117.9 47.4 46.5 21.67 1,982 797 0.78 

5;500't0"7;000 HDD ei oieceii evs 26.1 2.50 2,346 3.00 115.0 45.9 49.0 49.37 1,894 756 0.81 

4,000 to 5,499 HDD... ccc ecceeeeeeeeee 27.3 2.60 2,205 2.78 101.7 39.1 46.1 50.74 1,859 715 0.84 

Fewer than 4,000 HDD...............ccccccccceeeees 24.0 2.61 1,966 1.83 76.4 29.2 38.8 38.05 1,587 607 0.81 
2000 CDD or More and-- 

Less than 4,000 HDD...............c:ccccessceeeeee 22.8 2.60 1,971 1.65 72.4 27.9 36.7 41.23 1,808 696 0.92 


Type of Housing Unit and 
Number of Bedrooms 
Single-Family Homes 


Detached. iec.:.fisis..edtenii cette 72.1 2.73 2,720 7.81 108.4 39.7 39.8 148.42 2,060 755 0.76 
Less than 3 Bedrooms.........:ecceeeeeeees 12.3 2.06 1,917 1.09 89.0 43.3 46.4 20.50 1,671 812 0.87 
3, BOUrOOMS 23 sissies ecesasdeveessdaesieeeuetesceade 38.8 2.65 2,568 3.91 100.9 38.1 39.3 74.63 1,924 727 0.75 
4 BEdrOOMs..........eseeeeeeeeteeeeeeeeeeeeteeeeeees 17.1 3.14 3,370 2.18 127.5 40.6 37.8 41.47 2,424 771 0.72 
3.9 3.81 3,920 0.62 160.2 42.1 40.9 11.82 3,043 799 0.78 
7.6 2.48 1,941 0.68 89.3 36.1 46.0 12.14 1,598 645 0.82 
3.5 2.03 1,414 0.26 74.1 36.5 52.4 4.62 1,320 650 0.93 
3.2 2.67 2,124 0.31 96.3 36.1 45.3 5.56 1,753 657 0.83 
0.9 3.53 3,307 0.11 123.1 34.9 37.2 1.95 2,116 600 0.64 

Apartments in 
2 to 4 Unit Buildings.......... cesses 7.8 2.42 1,090 0.66 85.0 35.1 78.0 12.06 1,556 643 1.43 
Less than 2 Bedrooms.........:::cceeeeeees 2.0 1.71 809 0.16 79.1 46.3 97.8 2.65 1,346 788 1.66 
2: Bedrooms iiss iia cesteeccepeei nenieats 4.3 2.45 1,092 0.32 74.7 30.5 68.4 5.96 1,383 565 1.27 
3 or More Bedroome...........:cceceeeeereeeee 1.5 3.29 1,459 0.18 123.0 37.4 84.3 3.45 2,342 712 1.60 
5 or More Unit Buildings.. . 16.7 2.04 872 0.91 54.4 26.7 62.4 18.03 1,077 528 1.24 
Less than 2 Bedrooms..........::ecceeeeeeees 7.9 1.47 672 0.37 46.4 31.7 69.0 7.21 914 624 1.36 
2 BEGhOOMS a viii. hie dieeeteccsueineeieae 7.4 2.34 978 0.45 60.7 25.9 62.1 8.88 1,195 510 1.22 
3 or More Bedrooms. bys 1.4 3.64 1,425 0.09 66.2 18.2 46.5 1.94 1,365 375 0.96 
Mobile Homes............4+ ae 6.9 2.47 1,059 0.49 70.4 28.5 66.5 10.42 1,501 608 1.42 
Less than 3 Bedrooms. “ae 3.5 2.05 838 0.22 63.0 30.8 75.2 4.64 1,339 654 1.60 
3 or More Bedrooms..........eccecceeeereeereetees 3.5 2.89 1,279 0.27 77.8 26.9 60.8 5.78 1,663 575 1.30 


highlighted entries are used in EUI comparison 


Energy Information Administration 
2005 Residential Energy Consumption Survey: Energy Consumption and Expenditures Tables 
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Alternative 1 


Solar PV Financial Analysis Template 
Inputs and Assumptions 
Items in red require Proponent scrutiny 


Project and Customer Cost Assumptions Value Units 
Solar Photovoltaic System Size 
Available Roof Area 70,000 sf 


available area paneled (allowance for interpanel spacing, 


0, 

setback from roof edge, equipment shadow, etc.) ee 

Panel area 35,000 sf 

Panel rating 12 Wisf DC 

PV array 420 kW peak DC 
Total System Cost/Watt 

installed cost 5.80 $/W rated DC 

multiplier for roof structure 1 

Installed cost 5.80 $/W rated DC 


Project Performance and Savings/ Cost Assumptions 
not used: Used PVWatt output 


Annual Net Capacity Factor directly as 1st year output, cell 
D47 
Annual Production Degradation model default 
Project Life 20 yrs 
Depreciation Life model default 
Electricity Revenue (Avoided Costs) 0.13 $/kWh 
Electricity Revenue (Avoided Costs) Annual Adjustor 3% 
Solar Renewable Energy Certificate (SREC) Auction Price 0.257 
SREC Auction Opt-In Term model default 
SREC Revenue Annual Adjustor model default 
Annual Operations and Maintenance Cost Factor model default 
Annual Operations and Maintenance Adjustor model default 
Future Inverter Replacement Cost model default 
Inverter Life, Replace Every X Years 15 yrs 
Tax Assumptions model default 


Financing Assumptions 


% Financed w/ Cash 100% 
% Financed w/ Loan 0% 
Loan Interest Rate 9% 
Loan Period 20 yrs 


Customer Discount Rate 8% 


Source 


estimate 
estimate 


calc. 
estimate 
calc. 


MassCEC database, average of 10 
projects of closest capacity 
estimate 

calc. 


Model default represents estimate of 
MA average. Recent DOER info 
indicates 13.21% actual. {PVWatt is 
more project-specific. 


assumed 
recent project experience 


assumed 
floor price from draft regulations 


industry standard 


assumed 
calc. 


Alternative 1, Third Party Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
‘Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Eneray Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 

Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/W /Year 

s/Year 

% 

s/Watt (DC STC) 

‘Year (must be equal to or less than project life) 


PV Financial Analysis - Transportation only with tax and credits 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


Alternative 1, MassDOT Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
‘Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Eneray Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 

% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

‘Year (must be equal to or less than project life) 


PV Financial Analysis - Transportation only without tax and credits 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


9/4/2014 Cost Data is not used - see separate calcs for project specific costing 


INREL 
RESULTS £61,603 in per vear 


Caution: Photovoltaic system performance predictions 


calculated by PVWatts® include many inherent 


assumptions and uncertainties and do not reflect Month Solar Radiation AC Energy Energy Value 
variations between PV technologies nor site-specific 
characteristics except as represented by PVWatts® ( kWh / m2 / day ) ( kWh ) ( $ ) 


inputs. For example, PV modules with better 


performance are not differentiated within PVWatts® 


from lesser performing modules. Both NREL and January 2.22 22,045 2 
private companies provide more sophisticated PV 
modeling tools (such as the System Advisor Model at 
http://sam.nrel.gov) that allow for more precise and February 3.27 30,035 3 
complex modeling of PV systems. 
March 3.99 39,666 4 
April 4.76 44,633 4 


Disclaimer: The PVWatts® Model ("Model") is 
provided by the National Renewable Energy 
Laboratory ("NREL"), which is operated by the Alliance May 5.73 53,467 5 
for Sustainable Energy, LLC ("Alliance") for the U.S. 
Department Of Energy ("DOE") and may be used for 


June 5.85 51,508 5 


any purpose whatsoever. 


The names DOE/NREL/ALLIANCE shall not be used in J u ly 6.19 55,338 6 


any representation, advertising, publicity or other 


manner whatsoever to endorse or promote any entity 


that adopts or uses the Model. DOE/NREL/ALLIANCE August 5.59 50,929 5 
shall not provide 
any support, consulting, training or assistance of any September 4.64 41,336 4 
kind with regard to the use of the Model or any 
updates, revisions or new versions of the Model. fe) 

ctober 3.42 32,375 3 
YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, 
AND ITS AFFILIATES, OFFICERS, AGENTS, AND November 2.42 22.021 2 

= J 


EMPLOYEES AGAINST ANY CLAIM OR DEMAND, 
INCLUDING REASONABLE ATTORNEYS' FEES, 


RELATED TO YOUR USE, RELIANCE, OR ADOPTION December 1.95 18,249 2 


OF THE MODEL FOR ANY PURPOSE WHATSOEVER. 


THE MODEL IS PROVIDED BY DOE/NREL/ALLIANCE 


"AS IS" AND ANY EXPRESS OR IMPLIED Annual 4.17 461,603 $ 46 


WARRANTIES, INCLUDING BUT NOT LIMITED TO THE 


IMPLIED WARRANTIES OF MERCHANTABILITY AND. 
FITNESS FOR A PARTICULAR PURPOSE ARE 
EXPRESSLY DISCLAIMED. IN NO EVENT SHALL 


DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, Location and Station Identification 


INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY 


DAMAGES WHATSOEVER, INCLUDING BUT NOT 


SUED TOL ANS Pesce ee Wt JHE wee Requested Location Boston South Station 
OF DATA OR PROFITS, WHICH MAY RESULT FROM 
ANY ACTION IN CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS CLAIM THAT ARISES OUT OF OR IN Weather Data Source BOSTON LOGAN INT'L ARPT, MASSACHUSETTS 
CONNECTION WITH THE USE OR PERFORMANCE OF (TMY3) 
THE MODEL. 
Latitude 42.37°N 
Longitude 71.02° W 


PV System Specifications (Commercial) 


DC Rating 420 kw 

DC to AC Derate Factor 0.77 

Array Type Fixed (roof mount) 
Array Tilt 10° 

Array Azimuth 180° 


Initial Economic Comparison 


Average Cost of Electricity Purchased from 0.00 $/kWh 
Utility 


Cost of Electricity Generated by System 0.32 $/kWh 


These values can be compared to get an idea of the cost-effectiveness of this system. However, system costs, system financing 
options (including 3rd party ownership) and complex utility rates can significantly change the relative value of the PV system. 


http://pvwatts.nrel.gov/pvwatts.php 


Alternative 3 


Solar PV Financial Analysis Template 
Inputs and Assumptions 


Items in red require Proponent scrutiny 


Project and Customer Cost Assumptions Value Units 


Solar Photovoltaic System Size 
Available Roof Area 


available area paneled (allowance for interpanel spacing, 


25,000 sf 
50% 


setback from roof edge, equipment shadow, etc.) 


Panel area 

Panel rating 

PV array 
Total System Cost/Watt 


installed cost 


multiplier for roof structure 


Installed cost 


12,500 sf 
12 Wisf DC 
150 kW peak DC 


6.30 $/W rated DC 


1 
6.30 $/W rated DC 


Project Performance and Savings/ Cost Assumptions 


Annual Net Capacity Factor 


Annual Production Degradation 


Project Life 
Depreciation Life 


not used: Used PVWatt output 
directly as 1st year output, cell 
D47 


model default 
20 yrs 
model default 


Electricity Revenue (Avoided Costs) 0.13 $/kWh 


Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 

SREC Revenue Annual Adjustor 

Annual Operations and Maintenance Cost Factor 

Annual Operations and Maintenance Adjustor 

Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Tax Assumptions 


Financing Assumptions 


% Financed w/ Cash 

% Financed w/ Loan 
Loan Interest Rate 

Loan Period 

Customer Discount Rate 


3% 
0.257 
model default 
model default 
model default 
model default 
model default 
15 yrs 


model default 


100% 
0% 
9% 

20 yrs 
8% 


Source 


estimate 
estimate 


calc. 
estimate 
calc. 


MassCEC database, average of 10 
projects of closest capacity 
estimate 

calc. 


Model default represents estimate of 
MA average. Recent DOER info 
indicates 13.21% actual. {PVWatt is 
more project-specific. 


assumed 
recent project experience 


assumed 
floor price from draft regulations 


industry standard 


assumed 
calc. 


Alternative 3, Third Party Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

Year (must be equal to or less than project life) 


PV Financial Analysis - Full build with tax 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


Alternative 3, MassDOT Owned 


Key 
Entry Cells 
Calculation Cells (Not for Entry) 


Select Taxable or Non-Taxable Entity 


Project and Customer Cost Assumptions 
Solar Photovoltaic System Size 
Total System Cost/Watt 


Total System Cost os 


CEC Rebate Assumptions 
Rebate$ per/Watt 
Total Rebate 


Project Performance and Savings/ Cost Assumptions 
Annual Net Capacity Factor 
Annual Production Degradation 
Project Life 
Depreciation Life 
Electricity Revenue (Avoided Costs’ 
Electricity Revenue (Avoided Costs) Annual Adjustor 
Solar Renewable Energy Certificate (SREC) Auction Price 
SREC Auction Opt-In Term 


SREC Revenue Annual Adjustor 
SREC Contract Price 


SREC Contract Term 
Annual Operations and Maintenance Cost Factor 
Annual Operations and Maintenance Cost 
Annual Operations and Maintenance Adjustor 
Future Inverter Replacement Cost 

Inverter Life, Replace Every X Years 


Solar Photovoltaic Project Simple Financial Model 


Watts (DC STC) 


$/Watt (DC STC) 


$/Watt (DC STC) 


kw (DC STC) to kWh AC 
% 

Years 

Years 

S/kWh 

% 

sikWh 

Years (must be equal to or less than project life) 
% 

sikWh 

Years (must be equal to or less than project life) 
S/KW/Year 

s/Year 

% 

s/Watt (DC STC) 

Year (must be equal to or less than project life) 


PV Financial Analysis - Full build without tax 6.24.2014 


Tax Assumptions 
Federal Tax Rate 
State Tax Rate 
Effective Tax Rate 
Federal Tax Credit 
State Tax Deduction 
5 Year Accelerated Depreciation Schedule (MACRS) 
Depreciation 
Asset Basis 


Gross Cost 
Rebate 
Less 50% of Federal Tax Credit 


Asset Basis 
Financing Assumptions 
% Financed w/ Cash 
% Financed w/ Loan 
Loan Interest Rate 
Loan Period 
Net Cost 
Customer Discount Rate 
Loan 


9/4/2014 Cost Data is not used - see separate calcs for project specific costing 


INREL 
RESULTS 164,858 sn per Year 


Caution: Photovoltaic system performance predictions 


calculated by PVWatts® include many inherent 


assumptions and uncertainties and do not reflect Month Solar Radiation AC Energy Energy Value 
variations between PV technologies nor site-specific 
characteristics except as represented by PVWatts® ( kWh / m2 / day ) ( kWh ) ( $ ) 


inputs. For example, PV modules with better 


performance are not differentiated within PVWatts® 


from lesser performing modules. Both NREL and January 2.22 7,873 1 
private companies provide more sophisticated PV 
modeling tools (such as the System Advisor Model at 
http://sam.nrel.gov) that allow for more precise and February 3.27 10,727 1 
complex modeling of PV systems. 
March 3.99 14,167 1 
April 4.76 15,940 2 


Disclaimer: The PVWatts® Model ("Model") is 
provided by the National Renewable Energy 
Laboratory ("NREL"), which is operated by the Alliance May 5.73 19,096 2 


for Sustainable Energy, LLC ("Alliance") for the U.S. 


Department Of Energy ("DOE") and may be used for 
any purpose whatsoever June 5.85 18,396 2 
The names DOE/NREL/ALLIANCE shall not be used in Ju ly 6.19 19,764 2 
any representation, advertising, publicity or other 
manner whatsoever to endorse or promote any entity 
that adopts or uses the Model. DOE/NREL/ALLIANCE August 5.59 18,189 2 
shall not provide 
any support, consulting, training or assistance of any September 4.64 14,763 1 
kind with regard to the use of the Model or any 
updates, revisions or new versions of the Model. 

October 3.42 11,562 1 
YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, 
AND ITS AFFILIATES, OFFICERS, AGENTS, AND November 2.42 7,865 4 


EMPLOYEES AGAINST ANY CLAIM OR DEMAND, 
INCLUDING REASONABLE ATTORNEYS' FEES, 


RELATED TO YOUR USE, RELIANCE, OR ADOPTION December 1.95 6,517 1 


OF THE MODEL FOR ANY PURPOSE WHATSOEVER. 


THE MODEL IS PROVIDED BY DOE/NREL/ALLIANCE 


"AS IS" AND ANY EXPRESS OR IMPLIED Annual 4.17 1 64,858 $ 16 


WARRANTIES, INCLUDING BUT NOT LIMITED TO THE 


IMPLIED WARRANTIES OF MERCHANTABILITY AND. 
FITNESS FOR A PARTICULAR PURPOSE ARE 
EXPRESSLY DISCLAIMED. IN NO EVENT SHALL 


DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, Location and Station Identification 


INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY 


DAMAGES WHATSOEVER, INCLUDING BUT NOT 


SUED TOL ANS Pesce ee Wt JHE wee Requested Location Boston South Station 
OF DATA OR PROFITS, WHICH MAY RESULT FROM 
ANY ACTION IN CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS CLAIM THAT ARISES OUT OF OR IN Weather Data Source BOSTON LOGAN INT'L ARPT, MASSACHUSETTS 
CONNECTION WITH THE USE OR PERFORMANCE OF (TMY3) 
THE MODEL. 
Latitude 42.37°N 
Longitude 71.02° W 


PV System Specifications (Commercial) 


DC Rating 150 kw 

DC to AC Derate Factor 0.77 

Array Type Fixed (roof mount) 
Array Tilt 10° 

Array Azimuth 180° 


Initial Economic Comparison 


Average Cost of Electricity Purchased from 0.00 $/kWh 
Utility 


Cost of Electricity Generated by System 0.35 $/kWh 


These values can be compared to get an idea of the cost-effectiveness of this system. However, system costs, system financing 
options (including 3rd party ownership) and complex utility rates can significantly change the relative value of the PV system. 


http://pvwatts.nrel.gov/pvwatts.php 
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SSX Appendix 12- Greenhouse Gas Emissions Attachment E- Layover Locomotives CO2 Emissions 


One Way Max Round Trip Max 
Moving Time Moving Time 
Mins Hours 


o.oo] 0 
o.oo] 0 
7 


Number of Trains Idle Time per Train Totalldling Time —_ Idling Time Idling Emissions 
Per Day (Hours) (Mins) (Secs) CO2 (grams/day) 


Moving Emissions 
CO2 (grams/day) 


WIDETT CIRCLE LAYOVER 
Existing Conditions : eee) 
025 No Build es) 


035 No Build : ns) 
035 Build : 12137796.0 


0.000 


025 Build : 108000 12137796.0 0.16 2160895. 
0.167 2160895. 


o.oo] 0 

o.oo] 0 
. 0.367 3169313 
1:00 1200 72000 8091864.0 3169313. 
36000 4045932.0 3745552. 
36000 4045932.0 3745552. 
64800 7282677.6 6741994 


: : 3745552. 
2035 Build : E 6741994.0 


: . i F Total Idling + 
Idling Trains CO2 = Moving Trains CO2 Moving cap Average layover time of 60 minutes, 30 minutes after arrival plus 30 


minutes before departure. 


ASSUMPTIONS?: 

Throttle Notch and Fuel Consumption rates are from: 
Locomotive Emission Standards EPA-420-R-98-101 April 1998, 
http://www.epa.gov/otaq/documents/420r98101.pdf 

All MBTA locomotives use EMD 16-645E3B ENGINE 

ASSUME ONLY IDLING AND NOTCH | WILL BE USED IN THE STUDY AREA 


MBTA IDLING FUEL CONSUMPTION RATE gallon/hr 
MBTA MOVING FUEL CONSUMPTION RATE gallon/hr 


CO2 EMISSION RATE 10217|g/gallon fuel 
MBTA Locomotives Idling Power Rating (hp) a | as 


9b. MBTA Locomotives power rating at Notch 1 (hp) 105 

http://www.epa.gov/nonroad/locomotv/420f09025.pdf 
*Assumptions based on data from the Layover Facility Alternatives Analysis. 
Massachusetts Department of Transportation. March 2013. 
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South Station Expansion 
Summary Of Regional Air Quality Results 


(Emissions in kilograms) 


an (6-9 AN Mo (9AM. 2°) es Nr (6PM 3200) 


Regional Total Base Year 2035NoBuild 2035TIO 2035 MAX LU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAXLU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAX LU 2035 MIN LU Base Year 2035NoBuild 2035TIO 2035 MAXLU 2035 MIN LU 


Base Year 2035 No Build 2035 TIO 2035 MAXLU = =2035 MIN LU 


co 79,439 59,564 59,312 59,358 59,347 129,305 97,569 97,464 97,452 97,434 92,533 69,153 68,929 68,993 68,999 104,684 80,222 80,121 80,092 80,092 406,062 306,605 305,923 305,991 305,969 


NOx 14,211 5,557 5,542 5,546 5,545 25,010 9,559 9,547 9,545 9,544 16,130 6,217 6,202 6,207 6,207 17,353 6,823 6,814 6,813 6,813 73,535 28,984 28,933 28,939 28,936 
voc 2,276 1,176 1,170 1,172 1,171 4,003 2,033 2,029 2,028 2,028 2,812 1,451 1,445 1,448 1,447 2,790 1,435 1,433 1,433 1,432 11,914 6,127 6,110 6,113 6,112 
co2 9,000,438 7,931,175 7,893,681 7,905,345 7,903,596 | 15,682,012 13,915,673 13,892,829 13,886,869 13,884,783 | 11,492,867 10,137,071 10,098,195 10,116,586 10,114,115 | 11,595,023 10,068,696 10,052,719 10,051,186 10,049,831 | 47,813,393 42,095,665 41,980,474 42,003,037. 41,995,375 


so2 229 202 201 201 201 401 355 354 354 354 293 259 258 258 258 296 257 257 257 257 1,220 1,072 1,069 1,070 1,070 
PM10 377 182 182 182 182 623 236 235 235 235 374 164 163 164 164 387 198 197 197 197 1,761 780 780 780 780 


384 196 196 196 196 628 254 254 254 254 380 177 177 177 177 392 210 210 210 210 1,800 854 853 853 853 


Notes: 

CO emissions assumed for January. Other emissions assumed for July. 

Transit emission factors are from FTA 2013 New Starts guidance 

FTA does not have transit emissions factors for SO2 nor PM10. Hence transit emissions for these 2 pollutants were not calculated. 

FTA's transit emission factor for CO2 is for CO2 equivalents (CO2e). Hence, these CO2e numbers were incorporated into the overall CO2 totals 

FTA provides emission factors for 2 types of diesel commuter rail locomotives - Used/Current and Brand New. The emissions in this chart were calculated assumed the used/current locomotive factors. 
Daily emissions totals will not equal the sum of the 4 time periods because they also incorporate transit boat emissions, which was only available on a daily basis. 

Emissions reductions from auto diversions due to South Coast Rail considered in this analysis. 
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October 2014 South Station Expansion 
Massachusetts Department of Transportation 


The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 
Massachusetts Historical Commission 


April 9, 2013 


Secretary Richard K. Sullivan, Jr. 

Executive Office of Energy and Environmental .A ffairs 
100 Cambridge Street, Suite 900 

Boston MA 02114 


ATIN: Holly Johnson, MEPA Unit 


RE: South Station Expansion Project, Summer Street & Atlantic Avenue, Boston (Downtown), MA; 
MHC# RC.53253, EEA# 15028 


Dear Secretary Sullivan: 


The Massachusetts Historical Commission (MHC) is in receipt of an Environmental Notification Form 
(ENF) for the project referenced above. The staff of the Massachusetts Historical Commission (MHC) 
has reviewed the information submitted and has the following comments: 


This project involves the proposed expansion of terminal facilities at South Station (“SSX project”), 
including acquisition and demolition of the US Postal Service mail distribution facility located adjacent to 
South Station at 25 Dorchester Avenue, the proposed extension of the Boston Harborwalk along a 
reopened Dorchester Avenue, provisions for the potential future public/private redevelopment adjacent to 
and over an expanded South Station, and a provision for rail vehicle layover areas for both intercity and 
commuter rail services. The ENF notes that the SSX project, regardless of the alternative ultimately 
chosen, will involve funding and permitting fram the Federal Railroad Administration (FRA) and other 
federal agencies, inciuding the U.S. Deparitment of Transportation, and is therefore subject tc review 

under Section 106 of the National Historic Preservation Act (36 CFR 800), Section 4(f) of the Department 
of Transportation Act (23 CFR 774) and NEPA. 


The proposed project site includes the South Station Head House (BOS.1517) which is individually listed 
on the State and National Registers of Historic Places, and is adjacent to the Leather District Historic 
District (BOS.AP) and the Fort Point Channel Historic District (BOS.CX), which are also ‘listed in the 
State and National Registers. 


The No Build Alternative included in the ENF would involve no private development or expansion of 
South Station beyond the previously proposed South Station Air Rights project. The South Station Air . 


220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 * Fax: (617) 727-5128 
www.sec.state.ma.us/mhe 


Rights project (EEA# 3205/9131; MHC# RC.9138) was previously reviewed by the MHC. After 
consultation with the MBTA regarding this separate project, the MHC and the MBTA entered into a 
Memorandum of Agreement (MOA) for that project. The MHC expects that any potential changes to the 
separate air rights project would be subject to consultation with the MHC under the terms of the existing 
MOA. 


The ENF notes that MassDOT has not currently identified a preferred build-out alternative for the SSX 
project, but that MassDOT will include an alternatives analysis in the Draft EIR. The MHC looks 
forward to receipt of the DEIR and to the FRA’s identification of an Area of Potential Effects (APE), 
identification and evaluation of historic resources within the APE, and finding of effects for the project 
alternatives. 


The Draft EIR and the FRA’s identification, evaluation, and findings of effect should take into account 
the proposed demolition of the USPS General Mail Facility/South Postal Annex, as well as the potential 
physical effects on the South Station Head House through vibration and construction methods. The Draft 
EIR and FRA’s Section 106 review should also take into account the potential visual, atmospheric, and 
physical effects (through shadow and wind) that the proposed new construction would have on 
surrounding historic properties (especially the South Station Head House) as part of the Joint/Private 
Development Minimum Build alternative and the Joint Private Development Maximum Build alternative. 
Studies should also be performed for the potential effects of the proposed Layover Facilities alternatives 
on any nearby historic properties. 


The MHC expects that continued consultation with MassDOT, the MBTA, and the FRA will include 
MassDOT’s preparation of a reconnaissance level architectural resources survey of the entire project site 
and architectural APE, as well as a Phase I Archaeological Reconnaissance Survey, as described in 
Attachment A, page 11 of the ENF. The MHC looks forward to the result of these surveys and continued 
consultation on this project. 


These comments are offered to assist in compliance with Section 106 of the National Historic 
Preservation Act of 1966 (36 CFR 800), M.G.L. Chapter 9, Section 26-27C, (950 CMR 71.00) and 
MEPA (301 CMR 11). Please do not hesitate to contact Brandee Loughlin of my staff if you have any 
questions. 


Sincerely, 


Brona Simon 

State Historic Preservation Officer 
Executive Director 

Massachusetts Historical Commission 


XC; Michelle Fishburne, Federal Railroad Administration 
Mary Beth Mello, Federal Transit Adminstration 
Katherine Fichter, MassDOT 
Andrew Brennan, MBTA 
Boston Landmarks Commission 
Boston Preservation Alliance 


—_— oe i 


oe 
Public Archaeology Laboratory 


June 5, 2013 


Brona Simon 

State Historic Preservation Officer 
Executive Director 

Massachusetts Historical Commission 
220 Morrissey Boulevard 

Boston, Massachusetts 02125 


Re: South Station Expansion Project, Boston, Massachusetts 
Archaeological Reconnaissance Survey 
PAL #2728, MHC #RC.53253 


Dear Ms. Simon: 


Enclosed please find an application for a permit to conduct an archaeological reconnaissance survey. 
This application concerns the MassDOT’s South Station Expansion Project in Boston, Massachusetts. 
The project area is located on the Boston South, Newton, and Norwood, Massachusetts topographic 
quadrangles. We would like to begin investigations as soon as possible. Thank you in advance for your 
time and attention to this matter. 


If you have any questions or concerns, please do not hesitate to contact Suzanne Cherau, Principal 
Investigator, or me, at your convenience. 


Sincerely, 


eget CEL 


Deborah C. Cox, RPA 
President 


Enclosure 


cc: Katherine Fichter, MassDOT (w/encl.) 
Andrew Brennan, MBTA (w/encl.) 
Joe Grilli, HNTB (w/encl.) 


26 Main Street Pawtucket, RI 02860 | 401.728.8780 Main | 401.728.8784 Fax 
palinc.com 


950 CMR: DEPARTMENT OF THE STATE SECRETARY 


APPENDIX B 
COMMONWEALTH OF MASSACHUSETTS 


SECRETARY OF STATE: MASSACHUSETTS HISTORICAL COMMISSION 


PERMIT APPLICATION: ARCHAEOLOGICAL FIELD INVESTIGATION 


A. General Information 


Pursuant to Section 27(c) of Chapter 9 of the General Laws and according to the regulations outlined in 
950 CMR 70.00, a permit to conduct a field investigation is hereby requested. 


1. Name(s): Suzanne Cherau 
2. Institution: The Public Archaeology Laboratory, Inc. 
Address: 26 Main Street 


Pawtucket, Rhode Island 02860 


Project Location: 


1S) 


see attached proposal 
4, Town(s): Boston 
5. Attach a copy of a USGS quadrangle with the project area clearly marked. 
see attached 
6. Property Owner(s): MBTA; City of Boston; Harvard University Beacon Yards, LLC; 
, New Boston Food Market; Art Mortgage Borrower; National Railroad 


Passenger Corp. 


7. The applicant affirms that the owner has been notified and has agreed that the applicant 
may perform the proposed field investigation. 


8. The proposed field investigation is for a(n): 


a. Reconnaissance Survey 
b. Intensive Survey 

c. Site Examination 

d. Data Recovery 


B. Professional Qualifications 


|. Attach a personnel chart and project schedule as described in 950 CMR 70.11 (b). 
a. Personnel 
Principal Investigator(s): | Suzanne Cherau 


Project Archaeologist(s): Jennifer Banister 


b. Schedule 
Research: June — July 2013 
Fieldwork: June 2013 
Report: August 2013 


2. Include copies of curriculum vitae of key personnel (unless already on file with the State 
Archaeologist). 
C. Research Design 


1. Attach a narrative description of the proposed Research Design according to the require- 
ments of 950 CMR 70.11. 


2. The Applicant agrees to perform the field investigations according to the standards outlined 
in 950 CMR 70.13. 


3. The Applicant agrees to submit a Summary Report, prepared according to the standards 
outlined in 950 CMR 70.14 by: November 30, 2013 


4, The specimens recovered during performance of the proposed field investigation will be 


curated at: 
The Public Archaeology Laboratory, Inc. 
26 Main Street 
Pawtucket, Rhode Island 02860 
é , 
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APPLICANT(S) 7 DATE 


The Commonwealth of Massachusetts 


William Francis Galvin, Secretary of the Commonwealth 
Massachusetts Historical Commission 


PERMIT TO CONDUCT ARCHAEOLOGICAL FIELD INVESTIGATION 


Permit Number 3397 Date of Issue June 18, 2013 


Expiration Date June 18, 2014 


PAL is hereby 


authorized to conduct an archaeological field investigation pursuant to 
Section 27C of Chapter 9 of General Laws and according to the regulations 


outlined in 950 CMR 70.00. 


South Station Expansion Project, Boston (Allston, Hyde Park, Downtown) 


Project Location 


oo eo ae 


Brona Simon, State Archaeologist 
Massachusetts Historical Commission 


220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 © Fax: (617) 727-5128 
www. state.ma.us/sec/mhc 
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Attachment Z_ National Register of Historic Places Nomination 
Forms (Excerpted) 


Attachment Z includes copies of National Register of Historic Places nomination forms (excerpted) that are 
on file at the MHC and BLC. Forms in Attachment Z are: 


Commercial Palace Historic District 
Fort Point Channel Historic District 
Fort Point Channel Historic District 
Leather District 

Russia Wharf Buildings 

South Station Headhouse 
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National Register of Historic Places recsived | 
Inventory—Nomination Form date enfifad hy 


See instructions in How to Complete National Register Forms ae Va, 
Type all entries—complete applicable sections 


1. Name 


historic Commercial Palace Historic District 


and/or common Same 


2. Location 


street & number bounded roughly by Bedford, Sumner, Devon- n/anot for publication 
shire, Franklin, Hawley & Chauncy Streets ee 
city, town Boston 2/Aicinity of 
state Massachusetts eode 025 county Suffolk . code 025 
.. a Ss = 

3. Classification 
Category Ownership Status Present Use 
£2. __ district ~— public _“_ occupied ___— agriculture —_.. Museum 
___ building(s) _X_ private ___ unoccupied X commercial __— park 
____ structure —.. both —— work in progress ___. educational ___— private residence 
——. site Public Acquisition Accessible _—__— entertainment —__. religious 
—__ object in process —__ yes: restricted ___. government _..._ SCientific 

n/a being considered ——. yes: unrestricted __— industrial —___ transportation 

__ no —... military ——. other: 


4. Owner of Property 


name Multiple ownership (see continuation sheet) © 


street &number 1/a 


city,town Boston n/a vicinity of state Massachusetts 


5. Location of Legal Description 


courthouse, registry of deeds, etc. Registry of ‘Deeds , Suffolk County Courthouse 
street & number Pemberton Square 
city, town _ Boston state Massachusetts 


6. Representation in Existing Surveys 


Inventory of the Historic Assets of 
tite the Commonwealth of Massachuset thas this property been determined eligible? yes n 


3° 


date 1980 ___ federal _X_. state county __ focal 


‘epository for survey records Massachusetts Historical Commission 


294 Washington Street, Boston Massachusetts 
town state 


ae eee 7 
National Register c* Historic Piaces 
Inwentory—Nomination Form 


Continuation sheet ° item number 10 | Page 2 


Verbal Boundary Description 


Beginning at the east side of Winthrop Square, extending to the northeast 
along Devonshire St., then turning west at the back lot line of #100 Franklin 
St., then along the alley north of Franklin St. to Hawley St., then turning to 
the southwest along Hawley St. and extending to Summer St., then proceeding to 
the southeast along Summer St. and turning to the southwest at Chauncy St., 

then turning to the east and following along Bedford St., then turning to the 
south at Columbia St. and following Columbia St. to the back lot line of 
#86-88 Bedford St., then turning east to the south lot line of #26-30 Lincoln 
St.; then following the rear lot lines of #20, 22-24, and 26-30 Lincoln St., 
#1234129, 131-135, and 137-139 Summer St. to South St., then turning to the 
north on South St. to Summer St., then turning to the northwest along Summer 
St. to Devonshire St.; then turning to the northeast along Devonshire St., 
returning to the starting point at Winthrop Square. 


ve | 
rad Ra tne 


‘4 2 . 7 
7. Description _Jommercial Palace Historic istrict 
el?, 


Condition ‘Check one Check one 

__— excellent ——— deteriorated x- unaltered _X_ originat site 

_X_ good ___ ruins altered —.moved date n/a 
_X fair ___- unexposed 


Describe the present and original (if known) physical appearance 


The Commercial Palace District is located at the junction of Boston's downtown 
retail and financial districts. Within the district, important focal points 
are found at Winthrop Square and at “Church Green", the historic name for the 
intersection of Bedford and Summer Streets. The district includes 60 
commercial buildings lining Summer and Franklin Streets within the rough 
boundary streets of Hawley, Chauncy, Bedford, Lincoln, Devonshire and Franklin 
Streets. The position of the district at the eastern end of Summer Street 
just before the expressway access roads and the South Station Headhouse 
(NR-1975) make it particularly important as a vehicular and pedestrian entry 
point into the heart of the central city. 


The area is generally characterized by a mixture of low-scale 19th century 
masonry commercial buildings and modern high rise office towers. Within the 
district boundaries, three fifths of the structures date from the years 
immediately after the Great Fire of 1872, when the city was quickly rebuilt 
with 4-6 story “commercial palaces” with facades of granite, marble, sandstone 
or brick, designed in a variety of styles including Italian Renaissance, 
Neo-Grec and Panel Brick. Despite the stylistic plurality characteristic of 
the Victorian era, these buildings form a strikingly cohesive 19th century 
urban streetscape because of the similarities in date of construction, scale, 
materials and fenestration patterns and the lack of setbacks. 


Also characteristic of the area is its winding street pattern dating back to 
the colonial period. Although streets were widened after the Great Fire, the 
irregular pattern was not extensively changed; and oddly-shaped intersections 
at Church Green and Winthrop Square focus attention on buildings at these 
points. Similarly, the shape of Franklin Street intersected by Arch is a 
subtle reminder of the long gone 1790s Tontine Crescent, an elegrant brick 
residential group planned by Charles Bulfinch. A small park in front of the 
Beebe-Weld Building is the only landscaped open space in the district and 
contains the only street trees. 


The Commercial Palace District is also notable for the intact quality of many 
of its storefronts, particularly those along Kingston Street. In most cases, 
buildings display one or more original decorative cast iron or carved stone 
piers. 


The following descriptions of the sixty structures within the district are 
arranged in categories based on the Boston Landmarks Commission's evaluation 
system used for the city's Comprehensive Preservation Study. Im all sections, 
buildings are listed in numerical order keyed to the district map (and in some 
cases grouped stylistically) rather, than in order of importance. Categories 
used are: 


NPS Form 10-900 OMB No. 1024-0018 
(Rev, 10-90) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 
Registration Form 


This form is for use in nominating or requesting determinations for individual properties and districts. See instructions in How to Complete the National 
Register of Historic Places Registration Form (National Register Bulletin 16A). Complete each item by marking "x" in the appropriate box or by entering 
the information requested. If any item does not apply to the property being documented, enter "N/A" for "not applicable.” For functions, architectural 
classification, materials, and areas of significance, enter only categories and subcategories from the instructions. Place additional entries and narrative 
items on continuation sheets (NPS Form 10-900a). Use a typewriter, word processor, or computer, to complete all items. 


SNanie:e Prone ty ee ee eS ee 
nisteric: natie =» Fort Point Grannétl ee 


other names/site number. 


C2) scatcn Eee eee 
Necco Court, Thomson Place* 


street & number__A, Binford, Congress, Farnsworth, Melcher, Midway. Sleeper, Stillings. Summer Sts. ______n/a__ not 


for publication * Thomson Place is the current name of the former Pittsburgh Street. It is alternatively spelled Thompson Place 


city or town____+_———S—S gst. ~— (South Boston) h/a__ vicinity 
state___ Massachusetis _ code_MA_ county___Suffolk -.- ~—= ~=~—>——s Code’ 025 _ zip code _02210 _ 


As the designated authority under the National Historic Preservation Act of 1986, as amended, | hereby certify that this Tomination 
O request for determination of eligibility meets the documentation standards for registering properties in the National Register of 
Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60. In my opinion, the property 
eets O does not meet the National Register Criteria. | recommend that this property be considered significant 
nationally W6tatewide acally (0 See continuation sheet for additional ep i) 
7/23[04 


Signaturg of certifying official/TitlefZara H. Metz, State Historic Preservation Officer 
Massachusetts Historical Commission 


State or Federal agency and bureau 


In my opinion, the property O meets 0 does not meet the National Register criteria. (O See continuation sheet for additional Comments.) 


Signature of certifying official/Title Date 


State or Federal agency and bureau 


1. National Park Service Certificati 


|, hereby certify that this property is: Signature of the Keeper Date of Action 
0 entered in the National Register 
O See continuation sheet. a 


D determined eligible for the 
National Register 


0) See continuation sheet. nn 
QO determined not eligible for the 
National Register EE EEIIEIIEISIEIEEIEISIISISSISSS SSS 
0) removed from the 
National Register  — 


O other (explain): 


Fort Point Channel HD 
Name of Property 


5. Classification 
Ownership of Property 


(Check as many boxes as apply) (Check only one box) 


_X private _ building(s) 

_x public-local _xdistrict 

_ public-State _ site 

_ public-Federal _ structure 
_ object 


Name of related multiple property listing 
(Enter "N/A" if property is not part of a multiple property listing.) 


n/a 


6. Function or Use 


Historic Functions 
(Enter categories from instructions) 


Commerce/Trade: warehouses 
Industry/Processing/Extraction: manufacturing facility 
Transportation: road-related, water-related 


Suffolk, MA 
County and State 


Number of Resources within Property 
(Do not include previously listed resources in the count.) 


Contributing Noncontributing 
89 7 building 
sites 
S) 2 structures 
objects 
98 S) Total 


Number of contributing resources previously listed 
in the National Register 


1 Congress St. Fire Station (NRIND, 1987) 


Current Functions 
(Enter categories from instructions) 


Domestic: multiple dwelling 
Commerce/Trade: manufacturing facikity 
Recreation/Culture: museums, studio 
Landscape: 

Transportation: road-related, water-related 


7. Description 


Architectural Classification 
(Enter categories from instructions) 


see district data sheet 


Narrative Description 


Materials 


(Enter categories from instructions) 
foundation 


walls 


roof 


other 


(Describe the historic and current condition of the property on one or more continuation sheets.) 


Fort Point Channel HD 
Name of Property 


Suffolk, MA 
County and State 


8. Statement of Significance 


Applicable National Register Criteria 


ny 


(Mark "x" in one or more boxes for the criteria qualifying the property 
for National Register listing.) 


x A Property is associated with events that have 
made a significant contribution to the broad 
patterns of our history. 


B Property is associated with the lives of persons 
significant in our past. 


_xC Property embodies the distinctive characteristics 
of a type, period, or method of construction or 
represents the work of a master, or possesses 
high artistic values, or represents a significant and 
distinguishable entity whose components lack 
individual distinction. 


D Property has yielded, or is likely to yield, 
information important in prehistory or history. 


Criteria Considerations 


(Mark "x" in all the boxes that apply.) 
Property is: 


_A_ owned by religious institution or used for 
religious purposes. 


B_ removed from its original location. 

C a birthplace or grave. 

D acemetery. 

E areconstructed building, object, or structure. 
F acommemorative property. 


G less than 50 years of age or achieved significance 
within the past 50 years. 


Narrative Statement of Significance 


(Explain the significance of the property on one or more continuation sheets.) 


Areas of Significance 
(Enter categories from instructions) 


Architecture 

Transportation 
Commerce. 

Community Planning & Development 

Engineering 

Industry 

Maritime History 


Period of Significance 
1836-1954 


Significant Dates 
1836-1837 1875 1899 


Significant Person 
(Complete if Criterion B is marked above) 


Cultural Affiliation 


Architect/Builder 
Morton Safford & Howard B. Prescott 


(see continuation sheet) 


9. Major Bibliographical References 


(Cite the books, articles, and other sources used in preparing this form on one or more continuation sheets.) 


Previous documentation on file (NPS): 


_ preliminary determination of individual listing (36 
CFR 67) has been requested 

_ previously listed in the National Register 

_ previously determined eligible by the National 
Register 

_ designated a National Historic Landmark 

_ recorded by Historic American Buildings Survey 
# 

_ recorded by Historic American Engineering 
Record # 


Primary location of additional data: 


_ State Historic Preservation Office 
_ Other State agency 
_ Federal agency 
_ Local government 
_ University 
_ Other 
Name of repository: 


Fort Point Channel HD Suffolk, MA 
Name of Property County, State 


10. Geographical Data 


Acreage of Property 55 acres 


UTM References See continuation sheet. 
(Place additional UTM references on a continuation sheet) 


1. 19 331100 4691040 3. 19 331020 4689920 
Zone Easting Northing Zone Easting Northing 
2. 19 331420 4690540 4. 19 330600 4690120 
Zone Easting Northing Zone Easting Northing 


__ See continuation sheet 
Verbal Boundary Description 
(Describe the boundaries of the property on a continuation sheet.) 


Boundary Justification 
(Explain why the boundaries were selected on a continuation sheet.) 


11. Form Prepared By 


name/title__ Sara Wermeil/Susan Ceccacci research , Edward Gordon compiler, with Betsy Friedberg, NR Director, MHC 


organization___ Massachusetts Historical Commission date _ June 2004 
street & number__220 Morrissey Boulevard telephone _617-727-8470 
city or town Boston state MA zip code_ 02125 


Additional Documentation 
Submit the following items with the completed form: 


Continuation Sheets 


Maps 
A USGS map (7.5 or 15 minute series) indicating the property's location. 
A sketch map for historic districts and properties having large acreage or numerous resources. 


Photographs 
Representative black and white photographs of the property. 


Additional items (Check with the SHPO or FPO for any additional items) 


Property Owner 
(Complete this item at the request of the SHPO or FPO.) 


name multiple 


street & number telephone 


city or town state zip code 


Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to nominate 
properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is required to obtain a 
benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.). 


Estimated Burden Statement: Public reporting burden for this form is estimated to average 18.1 hours per response including the time for reviewing 
instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden estimate or any aspect of 
this form to the Chief, Administrative Services Division, National Park Service, P.0. Box 37127, Washington, DC 20013-7127; and the Office of 
Management and Budget, Paperwork Reductions Project (1024-0018), Washington, DC 20503. 
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7.1 Description: 
Architectural Classification (continued) 


LATE 19"! AN EARLY 20'" CENTURY REVIVALS; Classical Revival, Renaissance Revival, Romanesque Revival 
LATE VICTORIAN; Italianate, Queen Anne, Stylized Classical 
LATE 19™' AND EARLY 20'' CENTURY AMERICAN MOVEMENTS: Industrial utilitarian 


The Fort Point Channel National Register Historic District (abbreviated in this nomination as “FPCNRD7”) is a roughly 55-acre 
site located across Fort Point Channel from downtown Boston, at the northwest corner of South Boston. It contains 103 
buildings and 11 structures (specifically, four bridges, a prominent chimney, and two sections of seawall along both sides of 
Fort Point Channel, a ca.1920s Boston Wharf Company roof sign, and a monumental milk bottle built to advertise a milk 
company). Eighty-nine buildings and 9 structures are considered contributing. The channel’s three historic bridges, the Summer 
Street (1898-99), Northern Avenue (1908), and Congress Street (1930) bridges are rare examples of their types and deserve to be 
respectfully rehabilitated and preserved. The great majority of the buildings were built between 1880 and 1929 and are lofts 
constructed for warehousing and light manufacturing. Very few buildings have been constructed in the district since 1929. As 
representatives of original function, period of development, and building form, the area is remarkably uniform and distinctive. 
One resource, the Congress St. Fire Station, was listed in the National Register of Historic Places in 1987. 


The seawalls (photo # 1) on both sides of Fort Point Channel were built according to boundaries adopted by the Board of 
Harbor Commissioners during the 1870s. The Boston Wharf Company (referred to in this nomination as “BWCo’”) filled the 
land on the east side of the channel, then built the streets, laid out lots, and also erected most of the buildings, which were 
designed by the company’s staff architects. Most of the buildings located within the district postdate the company’s 1880s 
reconfiguration as a real estate development company. While the land surrounding the district and many parcels within the 
district are now being redeveloped the district itself continues to have clear boundaries that correspond with its historic 
boundaries. The historic district is clearly recognizable. 


In terms of historic architectural styles represented within the district, the predominance of Classical Revival styles is a 
consequence of the period within which many of the extant buildings were developed, the 1890s to 1920s. In addition to the 
Classical Revival style, earlier buildings of the district are rendered in a variety of architectural styles, including Italianate, 
Queen Anne, Renaissance Revival, Romanesque Revival and Industrial utilitarian modes. Most of the buildings within the 
district were designed by Morton D. Safford, the wharf company’s staff architect from 1893 to 1917, and his successor Howard 
B. Prescott (1917 to 1939). 


The method of construction used in the majority of the historic lofts is warehouse construction, a system of heavy timber 
framing that probably originated in New England. It most likely was derived from slow-burning construction, a system widely 
used in the region to build textile mills, which definitely was invented in New England. By the 1880s, local fire safety advocates 
were urging the transfer of slow-burning construction to commercial structures to improve their fire safety, and architects 
adapted it for urban lofts. The result was warehouse framing. The warehouse system of construction spread to cities around the 
country. For example, it was used by Boston-based Henry Hobson Richardson in his famous Marshall Field Wholesale 


(continued) 
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Store in Chicago (1885-87, demolished). Thus, warehouse construction is a regional invention, and the district’s lofts are 
valuable examples of the system, which spread from New England to cities around the nation. 


One of the most distinctive aspects of the district’s appearance is the difference in grade between Summer Street, the area’s 
principal traffic artery, and the other streets of the district. Summer Street was built in conjunction with South Station railroad 
terminals (NR), and the relocation of tracks that formerly crossed Boston Wharf Company’s site along with removal of the 
railroad bridge spanning the channel. Summer Street Bridge was erected roughly at the site of the old railroad bridge and the 
street was elevated so that it could continue above grade on a viaduct over the railroad yards part of Boston Wharf Co.’s site. 
The difference in grade is most apparent at the point where Summer Street is carried approximately 25 feet above A Street via a 
small steel bridge (photo #44). The Summer Street bridge at A Street is supported by abutment walls composed of battered 
granite blocks. Pedestrian access from A Street up to the level of Summer Street is gained via a metal stairway located adjacent 
to the bridge on the west side of A Street. Vehicular access is via Melcher St., which curves and slopes from Summer down to 
A Street (photo #11). 


7.2 Topographical Development/ Bridge links between the FPCNRD in South 
Boston and Boston 


The proposed Fort Point Channel National Register of Historic Places District is located across Fort Point Channel from 
downtown Boston, on the northwest side of South Boston. South Boston was originally a peninsula of 579.3 acres that was part 
of the separate town of Dorchester and known as Dorchester Neck. All land on the northern side of South Boston—essentially 
all land north of First Street, continuing for about one mile to Fan Pier—is made land that was created by enclosing the original 
marshes and shoals with seawalls and filling in behind them. The original (1630) northern shoreline of South Boston ran 
roughly along what is now West Second Street between Dorchester Avenue and B Street, between West First and West Second 
streets from B to Dorchester St., and north of West First Street between Dorchester Street and Farragut Road. 


Several entities created the shoreline, including the Commonwealth of Massachusetts, Boston & Albany Railroad, and the 
Boston Wharf Company. Between 1855 and 1996, the construction of bridges across the roughly 1/10 mile-wide Fort Point 
Channel linked the FPCNRD section of South Boston with Boston proper. All the land of the Fort Point Channel National 
Register District was created by the Boston Wharf Company between the late 1830s and the early 20" century. 


7.3 Bridges located within the FPCNRD 


The four bridges located within the Fort Point Channel National Register District represent a century of American bridge 
design, from the late 1890s to the late 1990s. The bridges spanning the Channel serve as symbols of the fast-disappearing 
maritime and industrial heritage of Boston’s seaport. All of the historic bridges were movable, to allow ships into the Channel. 
The Northern Avenue, Congress Street and Summer Street bridges along with the Evelyn Moakley Bridge (1996) currently 
serve as significant links between downtown and tourist destinations including the Boston Tea Party Museum, Children’s 
Museum, Boston Fire Museum and the new Boston Convention Center. The Evelyn Moakley Bridge is a modern steel and 
concrete haunched girder bridge that is a noncontributing structure within the district. Additionally, the bridges provide 
vehicular and pedestrian access to the artists, business personnel and loft-dwellers who live and work in the district. The bridges 
also provide four alternative routes for evacuating the city in case of emergency. 
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NPS Form 10-900-a OMB Approval No. 1024-0018 
(8-86) 


United States Department of the Interior 
National Park Service 


National Register of Historic Places 


Continuation Sheet Fort Point Channel HD 
Boston (Suffolk), MA 
Section number 7 Page 3 


The opening of the Congress Street Bridge in 1875 was very important to the Boston Wharf Company. Congress Street, known 
as Eastern Avenue until 1881, was laid out across Boston Wharf Company land in 1879. The ready access the new bridge 
provided to downtown Boston influenced the BWCo’s decision to concentrate its new building campaign in the northern end of 
the FPCNRD. The first bridge was replaced in 1930 with the present Congress Street Bascule Bridge (Photo #3 ). 


The significance of the Congress Street Bascule Bridge lies in its design as well as its technology. It is an overhead turning 
bascule bridge, of which only three survive in Massachusetts. The bridge was designed by Joseph B. Strauss, who also designed 
the Golden Gate Bridge (1937) in San Francisco. Ornamented by the noted architects Desmond and Lord, the cut-stone piers are 
carried above deck level and are topped with ornamental lanterns that give the bridge a unique architectural character. It is the 
largest and most highly ornamented of the three bridges of its type in Massachusetts. The other two bridges of this type are the 
First Street Bridge (1924) and the Cambridge Parkway Drawbridge (1957). 


Extending 561 feet from Boston to South Boston, the Congress Street Bridge exemplifies a single leaf “trunion” bascule bridge 
that pivots on a fixed fulcrum. More specifically, according to HAER data, “the Congress Street Bascule Bridge is one of the 
few surviving electrically operated overhead counterweight Bascule drawbridges with a Warren-vertical pony truss.” The 
prominent architectural firm of Desmond and Lord was responsible for the architectural design details of the bridge. Despite 
the loss of some of its operating equipment and deterioration of auxiliary structures (fenders), many original components 
(superstructure, lighting, gates and operating machinery) remain. The architectural characteristics of the bridge survive and 
preserve the original ornamental appearance of the bridge. 


The T-shaped, soon-to-be-enlarged Tender’s House, on the north side of the Congress Street Bridge is incorporated within the 
Boston Tea Party Ship Museum, a prominent feature adjacent to the existing structure. The Boston Tea Party Ship recently 
suffered a fire and awaits rehabilitation. A copy of the Beaver and constructed in Norway in 1971, it replicates one of three 
British East India Company ships boarded by an angry mob of Bostonians on December 16, 1773. Determined not to pay the 
British government’s tax on tea, the colonists dumped wooden tea chests into Boston Harbor. The actual location of the original 
Tea Party ships—before landfill covered the location of their moorings—is the equivalent of several blocks to the west of the 
Beaver’s present site. This replica is a popular Boston’s tourist attraction that reportedly will be available to visitors in 2005. 
After the construction of the Congress Street Bridge, Fort Point Channel’s next significant bridge construction project was the 
replacement of a mid-1850s railroad bridge with the Summer Street Bridge in 1900. 


Situated at the center of the Fort Point Channel National Register District, the Summer Street Bridge (Photo # 4) is a rare 
movable type of bridge known as retractile draw, in which the moving span is pulled diagonally away from the navigable 
channel on several sets of rails powered by electric motors. Fewer than eight of these have been identified in the country and 
only four survive, two of which are on Summer Street in Boston (the second Summer Street example spans the Reserved 
Channel, further to the east in South Boston). According to HAER data, “The Summer Street Bridge represents the culmination 
of the evolution of a bridge type which was developed and primarily utilized in Boston. Retractile draws were primarily a 
Boston innovation, developed by Boston’s Assistant City Engineer T. Willis Pratt (1812-1875)... The first retractile was erected 
over the Charles River in 1870...The Summer Street Bridge is a double draw and was built by the Berlin Iron Bridge Co. of 
Connecticut.” 


Between 1918 and 1990, the Summer Street Bridge was altered at least nine times. In 1918, for example, the 

bridge’s floor beams were strengthened for street railway cars. Despite the loss of much of its operating equipment and 
auxiliary structures (gates, Tender’s House, and pedestrian waiting shelters) several of the early components (superstructure, 
retractile rails, wheels and operating machinery on the south side) remain. 
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One of only three surviving swing bridges built by the city of Boston in the late 19" and early 20" centuries, the Northern 
Avenue bridge (Photo # 5) is the only operable bridge of its type in Boston. It is a steel, rim-bearing swing bridge, the central 
section of which rotates through 90 degrees about an “island” in the center of the channel, allowing water traffic to pass through 
the Channel. The draw was originally powered by compressed air, with two air compressors installed by Walworth. According 
to HAER: “The bridge was designed by William Jackson, Chief of the Boston City Engineering Department and built by the 
New England Structural Company.” The 80-foot-wide bridge originally carried two sidewalks, two roadways and a center lane, 
double-track freight railroad line. 


7.4 FPCNRD Boundaries 


Despite considerable redevelopment around the district, the area is clearly defined for the most part by its historic boundaries. It 
is bounded on the north and east by land formerly occupied by railroad yards and tracks, and on the west by the water and 
seawalls of the Fort Point Channel. Only at its southern end, in the A Street and Midway section, is the district defined by 
building demolitions. The boundaries are based on the period of development of the buildings that survive in and characterize 
the district today. 


The district includes and continues across four bridges that span Fort Point Channel: the Northern Avenue Bridge at the 
northwestern corner of the district, the Evelyn Moakley Bridge (non contributing), the Congress Street Bridge, and the Summer 
Street Bridge. 


7.5 Architectural Overview 


Since the majority of the buildings in the district were built for the very practical purposes of warehousing, wholesaling and 
manufacturing, we might expect them to be utilitarian in appearance. Yet, while an interest in maximizing profit may have 
inclined the developers not to waste money on decoration, it did not preclude architectural treatment. Many buildings in the 
district are plain and simple with little allusion to style, but most have at least a few ornamental features that associate them 
with some recognizable style. Represented in the district are various architectural styles popular in the late 19" and early 20" 
centuries, including Italianate, Panel Brick, Romanesque, Classical Revival, and Early ~20"-Century Stylized Classical. The 
styles most common here are the Classical Revival and Stylized Classical styles, which were popular during the period of 
greatest expansion—from the 1890s to the 1920s. A discussion of historic architectural styles in the district will be prefaced by 
a consideration of the predominant building type: lofts. 


Building type: lofts 


With a few exceptions, the buildings in the district can be classified as “lofts’—a common but overlooked building type found 
in cities around the United States. As defined in the 1901-1902 edition of Sturgis’ I//ustrated Dictionary of Architecture and 
Building, a loft is “any upper floor, as in a warehouse, when intended to be used more or less as one large workshop or storage 
space, and, hence, open throughout without elaborate finish.” 


The architectural historian Robert Bruegmann defines lofts as “ all purpose commercial structures with large, open floors 
devoted to wholesaling, warehousing, and light manufacturing operations such as clothes making and printing.” Writing about 
the lofts in Chicago’s turn-of-the-century West Loop “warehouse district,” he noted that such areas “constituted a major part of 
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Introduction 


The Fort Point Channel Study Committee hereby transmits to the Boston Landmarks 
Commission its report on the designation of the Fort Point Channel Landmark 
District. The designation of the Fort Point Channel Landmark District (FPCLD) was 
initiated in 2001 after a petition was submitted by registered voters to the Boston 
Landmarks Commission asking that the Commission designate the proposed 
landmark district under the provisions of Chapter 772 of the Acts of 1975, as 
amended. The purpose of such a designation is to recognize and to protect the 
architectural and historical characteristics that make an area distinctive and worthy of 
preservation. 


As a result of the petition and at the request of the Boston Landmarks Commission, 
the Mayor appointed and the City Council confirmed a Study Committee to make 
recommendations to the Commission on the proposed Fort Point Channel Landmark 
District. The Fort Point Channel Study Committee, composed of five members from 
the Landmarks Commission and six property owners and residents from the Fort 
Point Channel study area, began its work together in late 2006 to evaluate the 
architectural and historical significance of the area, refine the potential boundaries, 
and develop standards and criteria for design review to ensure protection of the area. 


All Study Committee meetings were held in or near the Study Area on a regular 
schedule. The meetings were open to the public and were well attended by residents, 
property owners, and other interested parties. At each meeting time was reserved for 
public comments. To increase public awareness and invite participation in the Study 
Committee’s activities, a website was set up to post meeting agendas as well as to 
post and update the work of the study committee. In addition, three public meetings 
were held in the community to publicize the status of the report as the work of the 
Study Committee progressed. After more than a year and a half of study and 
deliberation, the Study Report was completed for the proposed Fort Point Channel 
Landmark District. On September 10, 2008, the nine attending members of the Study 
Committee voted unanimously to accept the Fort Point Channel Landmark District 
Study Report and submit it to the Boston Landmarks Commission. 


Intent of the District 


The Fort Point Channel Landmark District (FPCLD) is Boston’s largest, most 
cohesive, and most significant collection of late nineteenth and early twentieth 
century loft buildings. The purpose of landmark district designation is to enrich and 
enhance the unique industrial heritage of the Fort Point Channel neighborhood 
expressed in its architectural form, architectural details, structures, street pattern and 
streetscapes. In order to achieve this, specific standards and criteria shall be adopted 
for the FPCLD to: 
e Preserve buildings and groups of buildings that create a strong sense of character 
and architectural cohesiveness in the district; 
e Support the adaptive reuse and rehabilitation of historic buildings; 
e Protect and enhance the unique character of public view corridors, parks, open 
space and streetscapes; 


e Encourage new construction and in-fill development that respects the scale, 
character and architectural and visual integrity of existing and potentially historic 
buildings; and 

e Allow for contemporary interpretations of the urban heritage of the District. 


Summary 


The Fort Point Channel Study Committee has concluded that the proposed Fort Point 
Channel Landmark District (FPCLD) has architectural and historic significance for 
the following reasons: 

The sites and structures that comprise the FPCLD exemplify a kind of enterprise — 
land-making and real estate development — that was characteristic of Boston and the 
region, and important to the economic and physical development of both the city and 
the region. In addition, the FPCLD is an excellent example of the kind of urban loft 
district that was found in and near the centers of the cities across the United States 
and played a vital part in the nation’s economy. These wholesaling and warehousing 
districts often specialized in particular commodities produced or consumed in their 
regions. In New England, such a commodity was wool — the raw material of the 
region’s woolen and worsted cloth manufacturers. Boston became the nation’s most 
important wool marketplace, and the center of the wool trade was Summer Street in 
the FPCLD. 


In addition, the structures that comprise the FPCLD are individually excellent 
examples of a building type — the urban loft — that was important in the economic 
history of the city and the region. The FPCLD lofts are also fine examples of a 
method of construction used in such buildings: warehouse construction. In their 
architecture, they are fine examples of styles popular in the city, region, and the 
nation during the late-19" and early 20" centuries interpreted for industrial buildings. 
More important than the quality of individual buildings is their collective effect. The 
district is distinctive, with integrity of location and setting: it is an unusually well- 
preserved, clearly bounded, and largely intact district with few incompatible 
buildings and a moderate amount of exterior alteration. In this respect, it serves as an 
important national example of an urban loft district from the Late Industrial Period. 


Therefore, the Study Committee has concluded that the area described in Section 1.0 
of the Study Report be designated as the Fort Point Channel Landmark District, as 
well as the related “A” Street Protection Area and the Seaport Boulevard Protection 
Area described in the same section. 


The Committee has also recommended that the Standards and Criteria, which have 
been prepared to guide future physical changes to property and to open space within 
the district in order to protect the architectural integrity and character of the area, be 
adopted. 


The Committee has further recommended that Fort Point Channel Landmark District 
Commission be established in accordance with Chapter 772 of the Acts of 1975, as 
amended, that district residents and members of the Boston Landmarks Commission 
be appointed to the Commission to review exterior changes to property in the district. 


Study Committee Members: 


David Berarducci (BLC), chairman 
Valerie Burns (FPC representative) 
Louis Casagrande (FPC representative) 
Cyrus Field (BLC) 

Thomas Herman (BLC) 

Steve Hollinger (FPC representative) 
Young Park (FPC representative) 
Jeffry Pond (BLC) 

Susan Pranger (BLC) 

Pratap Talwar (FPC representative) 
Michele Yeeles (FPC representative) 


Boston Landmarks Commission staff assisting the Study Committee: 


Ellen Lipsey, Executive Director 

Roysin Bennett Younkin, Architectural Historian 
Gary Russell, Staff Architect 

Kathryn McLaughlin, Architectural Historian 


Consultant for preparation of the preliminary study report, with funding provided 
by the Massachusetts Historical Commission: 


Sara E. Wermiel, Industrial Historian, with assistance from 
Susan McDaniel Ceccacci, Architectural Historian 


1.0 


1.1 


Location 


Boundaries of the Fort Point Channel Landmark District and 
Protection Areas 


Note: For the purposes of orientation, Seaport Boulevard will be considered due 
North. 


The boundaries of the Fort Point Channel Landmark District starting at the 
northwest corner: 


1. The northern boundary, from west to east, begins at the northwestern edge of 
parcel #0602635000 (308 Congress Street), continues east following the northern 
edge of this lot and turns north to follow the western side of Sleeper Street, to the 
northeastern corner of parcel #0602636020 (no address), then turns east, crosses 
Sleeper Street and follows the rear, southern lot lines of properties on Seaport 
Boulevard to the corner parcel #0602652003 (44 Stillings Street), then turns south 
at the northeast corner of that parcel. 


2. The eastern boundary, from north to south, begins at the northeastern corner of 
parcel #0602652003 (44 Stillings Street) and continues south along the eastern 
side of Stillings Street to the southwestern corner of parcel #0602651010 (29 
Stillings Street), and follows the southern edge of that parcel east to Boston Wharf 
Road. The boundary then turns south and runs along the western side of Boston 
Wharf Road, which becomes West Service Road, until it reaches the southeast 
comer of parcel #0602761001 (319 A Street, Rear). The boundary then turns 
west and runs along the southern lot line of that parcel and parcel #0602761000 
(319 A Street) until it reaches “A” Street. The boundary then turns south and runs 
south along the eastern side of “A” Street until it reaches the northern side of 
Wormwood Street. The boundary then turns east and runs along the northern side 
of Wormwood Street until it meets the southwest corner of the “A” Street 
Protection Area and turns south. The boundary then continues south in a straight 
line, crossing Wormwood Street and continues to the northeast corner of parcel 
#0602754010 (33 Wormwood Street). The boundary then runs along the eastern 
boundary of that parcel to Binford Street. The boundary then continues 
approximately 80 feet south, corresponding to the width of Binford Street at its 
western end. The boundary then turns west and runs along the southern side of 
Binford Street to the northeastern corner of parcel #0602751300 (35 Channel 
Center Street). The boundary then turns south and continues along the eastern lot 
lines of the properties on the east side of Channel Center Street and continues 
approximately 50 feet south of the building on parcel #0602750030 (50-52 
Channel Center Street) to include the rights-of-way associated with Iron Street as 
approved in the Fort Point District 100 Acres Master Plan. The boundary then 
turns west. 


3. The southern boundary, from east to west, begins approximately 50 feet south 
of the building on parcel #0602750030 (50-52 Channel Center Street) and 
continues west along the southern right-of-way boundary of Iron Street to the 
west side of “A” Street. The boundary then turns north. 


4. The western boundary, from south to north, extends north along the western 
side of “A” Street, to the southeast corner of parcel # (0601166045 (no address) 
where it turns west and runs along the southern edge of that parcel to the western 
side of Necco Street where it turns north and continues along the western side of 
Necco Street to the rear of the buildings fronting the south side of Necco Place on 
parcel 0601165010 (244 “A” Street). The boundary then turns west and follows 
the rear of those buildings until it reaches the seawall. The boundary then turns 
north and follows the seawall back to the northwestern corner of parcel 
#0602635000 (308 Congress Street). 


The boundaries of the Seaport Boulevard/Boston Wharf Road Protection Area 
starting at the southwest corner: 


1. The western boundary, from south to north, extends from the southwest corner 
of parcel #0602637010 (64 Sleeper Street) north along the seawall to Seaport 
Boulevard. 


2. The northern boundary, from west to east, extends along the southern side of 
Seaport Boulevard to Boston Wharf Road. 


3. The eastern boundary, from north to south, extends south along the western 
side of Boston Wharf Road to the boundary of the Fort Point Channel Landmark 
District where it turns west. 


4. The southern boundary, from east to west, follows the northern boundary of 
the Fort Point Channel Landmark district beginning at Boston Wharf Road and 
continuing west along the southern boundary of parcel # 0602651010 (29 Stillings 
Street) to the eastern side of Stillings Street where it turns north and follows the 
eastern side of Stillings Street, following the boundaries of the Fort Point Channel 
Landmark District, to the northeastern corner of parcel ##0602652003 (44 
Stillings Street) and continues west along the southern lot lines of properties on 
Seaport Boulevard across Sleeper Street to the northeast corner of parcel 
#0602636020 (no address). The boundary then turns south and continues along 
the west side of Sleeper Street to the boundary of the Fort Point Channel 
Landmark District. The boundary then turns west and continues back to the 
seawall. 


The boundaries of the “A” Street Protection Area starting at the northwest 
corner. 


1. The northern boundary, from west to east, follows the boundary of the Fort 


Point Channel Landmark District, extending along the southern lot lines of parcel 
#0602761000 (319 “A” Street) and parcel #0602761001 (319 A Street, Rear) to 
the west side of West Service Road. 


2. The eastern boundary, from north to south, extends south along the west side 
of West Service Road in a straight line paralleling “A” Street to Wormwood 
Street. 


3. The southern boundary, from east to west, follows the boundary of the Fort 
Point Channel Landmark District and extends west along the north side of 
Wormwood Street to “A” Street. 


4. The western boundary, from south to north, extends north along the east side 
of “A” Street back to the southwest corner of parcel #0602761000 (319 “A” 
Street). 


Boundary Map 
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Map Showing Buildings Numbered for Reference in the Text. 


1.3 


1.4 


Area in Which the Property is Located 


Note: For orientation, Summer Street is considered an east-west street (it actually 
angles from northwest at Fort Point Channel to southeast). Thus, the even- 
numbered buildings on Summer Street are described as being on the north side, 
and A Street is described as a north-south street. 


The Fort Point Channel Landmark District (FPCLD) is located across Fort Point 
Channel from downtown Boston, on the northwest side of South Boston. All land 
on the northern side of South Boston — essentially, all land north of First Street — 
is made-land that was created by enclosing the original marshes and shoals with 
seawalls and filling in behind them. Several entities created the shoreline, 
including the Commonwealth of Massachusetts, Boston & Albany Railroad, and 
the Boston Wharf Company (BWCo). All the land of the FPCLD was created by 
the BWCo. 


Incorporated in 1836 for the purpose of building and operating wharves, BWCo 
evolved into an industrial real estate company at the end of the nineteenth century, 
as business conditions and opportunities changed. Between 1837 and 1882, 
BWCo filled in the marshes to which it had rights in phases, advancing from 
south to north. The FPCLD is part of this site — the northern section. BWCo not 
only made the land but also built the streets. Since the district is filled land, it is 
completely flat, except for the raised grade of Summer Street. The streets follow 
the grid pattern typical of South Boston with the notable exception of curving 
Melcher Street, which slopes from an elevated Summer Street at the end of the 
Summer Street Bridge down to grade at A Street. Three bridges connect the area 
to downtown Boston: from north to south these are the Evelyn Moakley, Summer 
Street, and Congress Street bridges. A Street is the main north-south street 
through the district and connects it with the residential neighborhood south of the 
district, around West Broadway. Summer and Congress streets are the main east- 
west streets. 


Most of the buildings standing on this site today represent the latter stage of the 
company’s history, when it became a real estate company. The great majority of 
the buildings are lofts constructed between the 1880s and 1920s, and most are 5-6 
stories. 


Despite considerable redevelopment around the district, the area is clearly 
defined, for the most part by its historic boundaries. It is bounded on the north 
and east by land formerly occupied by railroad yards and tracks, and by the water 
of the Fort Point Channel on the west. Only at its southern end, in the A Street 
and Channel Center Street section, is the district defined by recent building 
demolitions. The boundaries are based on the period of development of the 
buildings that survive in, and characterize, the district today. 


FHR-8-300 (11-78) 


United States Department of the Interior 
Heritage Conservation and Recreation Service 


National Register of Historic Places 
Inventory—Nomination Form 


See instructions in How to Complete National Register Forms 
Type all entries—complete applicable sections 


1. Name 


historic Leather District 


and/orcommon Same as above 


2. Location Pass A Ye oe Be Atl on TF ve Are, Kne efand Lb ince In, Gna! 
V7, FP : < * N/A @stex Its, 
street & number South,LincoIn, Atlantic Ave,, Kneeland, Essex, Tufts not for publication 
city, town Boston N/A vicinity of songressionaldistrict — 
state Ma. code 025 county Suffolk code 025 
3. Classification 
Category Ownership Status Present Use 
_X_ district __ public __X occupied __ agriculture ____ museum 
___ building(s) x ___ private ____ unoccupied _X_ commercial —___ park 
_____ structure ___ both ____ work in progress ___ educational _X private residence 
site Public Acquisition Accessible ___ entertainment —__ religious 
___ object ____ in process _X_ yes: restricted ____ government —____ scientific 
N/Abeing considered —_ yes: unrestricted —— industrial ___ transportation 
___ no ____ military ____ other: 


4. Owner of Property 


name __ Miltiple - see continuation sheet 


street & number 


city, town N/A. vicinity of state 


5. Location of Legal Description 


courthouse, registry of deeds, etc. Registry of Deeds - Suffolk County 


street & number Pemberton Square 


city, town Boston state Ma 


6. Representation in Existing Surveys 


(a) Inventory of the Historic Assets 


DOE 9/3/80 
no 


title has this property been determined elegible? X — yes ___ 


date June 19800 CCCCCC“‘(#"«CWfeCeral_ state county local 
depository for survey records “@SSachusetts Historical Cammission 


Boston 
city, town state Ma. 


see continuation sheet 


7. Description teather district, Boston, MA 


Condition Check one Check one 

—— excellent y-,. deteriorated unaltered —X_ original site N/A 
_* good’ * ___ ruins _ altered —___moved date 

ans SORE _____ unexposed 


Describe the present and original (if known) physical appearance 


The Boston Leather District is located in the southernmost portion of Boston's 
Central Business District, and is largely bounded and isolated by the railroad 
yards on Atlantic Avenue to the east, the Surface Artery to the west and north, and the 
Massachusetts Turnpike ramps to the south. South Station (NR-1975) lies to the 

northeast. The District contains fifty-four parcels of land, on which stand mostly 
commercial buildings, along with a few living and working loft spaces for artists. 

The area was re-developed from a low-rent residential/commercial district for the 

shoe and leather trade, primarily during the 1880s and 1890s, with some later 

construction in the first quarter of the twentieth century largely located in the 

southermost blocks bounded by Kneeland Street. Romanesque Revival designs dominate 

the early years of construction, as does the Classical vocabulary at the turn of the 

century and beyond. Red brick and brownstone are the favored building materials, as 

well as lighter colored brick, terra cotta, granite, limestone and cast stone. The 

core of the district is remarkable for its intact quality, particularly its cast 

iron storefronts, and its harmony of design, scale, and materials. Most of these 

buildings are five or six stories in height and are characterized by continuous 

floor levels, band courses, and cornice lines. There are only three intrusions within 


the district: the buildings at 194-204 Lincoln Street (A), 47 -51 Utica Street (B), 
and 154-156 Kneeland Street (C). 


The major buildings are described below in chronological order. 


Centrally located in the district is 90-100 South Street (1), designed in 1883 by 
A.S. Drisko. Romanesque Revival in style, it is significant as one of the two 
earliest extant structures within the Leather District. Actually a double building 
with identical treatments, it is constructed of red brick, retains its cast iron 
storefront, and features granite and brick corbelled belt courses, round arched 
fenestration at the 5th level, and a brick corbelled cornice. (Photo #2) 


Close by is 114-122 South Street (2), at the corner of Beach Street, also designed 

in 1883 by Lewis Weissbein and W.H. Jones. (Weissbein designed the Morse Block in 
1880, now destroyed, the first commercial structure built during the district's 
re-development.) Of red brick construction, it features an intact cast iron 
storefront, brownstone trim including panels in the spandrels over the 2nd level, 

cast iron window mullions, and a corbelled cornice course over the 4th level. (Photo #2) 


Between these two buildings is 102-112 South Street (3), designed by Alden Frink 

in 1884, and unique as the only Queen Anne style structure in the entire Leather District. 
Another double building with virtually identical styling, it is rendered in red 

brick and features, in addition to its cast iron storefront, carved floral panels, 

terra cotta tiles, and stone sunbursts over the 3rd level. Round arched 

windows with sunbursts are located at the 5th level, and a triangular pediment caps 

2ach building. (Photo #2) 


7acing these buildings on the west side of South Street is the block which is the 
nost Richardsonian in nature. 141-157 South Street (4), prominently sited at the 
sorner of Beach, is a Richardsonian Romanesque structure designed in 1884 by John H. 
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Period Areas of Significance—Check and justify below 

____ prehistoric archeology-prehistoric community planning + — landscape architecture ___ religion 

___. 1400-1499 _ archeology-historic ___ conservation ___ law —. science 

____ 1500-1599 — agriculture ____ economics ____ literature —— sculpture 

___ 1600-1699 _X architecture ____ education _____ military —— social/ 

__. 1700-1799  _ art ____ engineering —____ music humanitarian 

XxX 1800-1899 x commerce ___ exploration/settlement ___ philosophy —_ theater 

x 1900- ___ communications _x_ industry ___ politics/government _~ transportation 
_—__ invention —__ other (specify) 


Specific dates 1883 -— 1919 Builder/Architect multiple 


Statement of Significance (in one paragraph) 


The Boston Leather District possesses integrity of location, design, setting, 
materials and workmanship. It is associated directly with the industrial develop- 
ment of Boston and New England,and also reflects Boston's vernacular reaction 

to concurrent architectural developments in Chicago. The Leather District is 
outstanding as Boston's most intact and homogeneous district of late nineteenth 
century vernacular commercial structures, as well as one of only a few such remain- 
ing in New England. Thus, the Leather District meets criteria A and C of the 
National Register of Historic Places. 


The Leather District, located in what was known as the South Cove, was largely under 
water until the 1830s. During the eighteenth century wharves were built out Along 
its original shoreline, and by 1814 were located from the end of Essex Street, 
around Windmill Point, to Kneeland Street. By 1830, the South Cove was a thriving 
commercial area centered around the wharves and distilling industry. A pivotal 
event for the South Cove's future was the extension of Sea Street in 1828 across the 
Cove, resulting in the shortest route to the relatively undeveloped South Boston. 
The South Cove area thereby became a natural target for new commercial development. 
Its strategic location close to the business district, Fort Point Channel, and 
Boston Harbor were contributing factors, but perhaps most important were its physical 
characteristics: dry flats at low tide and its proximity to a deep-water channel. 
The area was planned as a visionary development incorporating much-needed railroad 
terminals and related commercial development. In 1833, the South Cove Corporation 
was given a charter to fill in the Cove and provide a terminal for the Boston and 
Worcester Railroad. By 1836, one-half of the Cove was filled in, and by 1839 the 
filling had been completed, adding seventy-seven acres (including the present 
Chinatown) and a railroad terminal to the city. In 1838, the United States Hotel, 
designed by William Washburn, had been constructed to accomodate the railroad 
passengers, the largest hotel of its day in the country. 


However, unforseen events prevented the planned commercial expansion in the area. 
The financial crash of 1837-38 created a tight money situation, causing the 
reluctance of commercial concerns to move into an unsure area; furthermore, the 
economic advantages of locating adjacent to railroad facilities were as yet un- 
proven. Therefore, resulting from a need for low-cost housing to meet the great 
stream of immigration into Boston , housing which would additionally provide a sure 
income for the owners, the South Cove developed as a residential and related com- 
mercial area. Photographic evidence reveals that its architectural inclinations 
were probably similar to the original remnants of the Chinatown area: red brick row 
houses with pitched roofs, a vernacular version of the Greek Revival. The expend- 
able nature of this low-cost housing, together with the area's independence from the 
railroads, were undoubtedly important factors contributing to the district's re- 
development in the 1880s. 
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As far back as Colonial days, the boot and shoe industry was one of the State's 
leading industries. At first, the shoemaker dealt directly with the market, making 
shoes to order with his own or the customer's leather. During the next phase, he 
manufactured many boots and shoes for a merchant to market at his own risk and 
profit. By 1810, 10% of Boston's shoe products were exported, many to the West 
Indies. Severe competition for orders made specialization necessary in order to 
secure rapid work. After 1820, the central shop system quickly developed; here the 
leather was cut, given out to workers to complete the "uppers", and given out again 
to the "makers" who would last and sew the boots and shoes. These were inspected in 
the central shops and then turned over to the Boston merchants. Business expanded 
enormously and great fortunes were made. However, all this halted during the 
financial crash of 1837-38, when 90% of the shoe merchants failed. 


By 1840, a new trade had developed and stiff competition resulted from increased 
demands for stylistic variation as well as insistance upon quality. More refined 
specialization, as well as the desire for economy, led to the introduction of 
machinery into the shoe-making process. Generally, the mamifacturer put machines 
into the central shops and the workers followed these machines. 


The post-1850 expansion and its emphasis on the increasing economy of large- scale 
production, hastened the transition to the factory system in which all the shoe- 
making was done under one roof. Immense orders pushed production to its limit, and 
while the southern and south-western markets remained firm, new markets opened in 
California and Australia, a result of the gold rush. Only the lasting and bottoming 
of shoes outside the shop continued into this period. But when the McKay machine 
for sewing soles was introduced in the 1860s, and the Goodyear Welting Machine in 
1875, the last remnants of this cottage industry disappeared. : 


Boston had been the marketing center for the shoe and leather industry from the 
early 19th century; it had begun to assume large proportions as far back as 1828 
when total sales fran Boston jobbing houses were over $1,000,000. 


Buyers came from the shoe towns to purchase supplies, and by about 1830, the larger 
mamifacturers began to open offices and stores in Boston. Soon, most of the leading 
merchants had established places of business there. For many years the American 
House on Hanover Street was the headquarters for the trade, its business center 
focused on the North and South Markets, Fulton, Blackstone, and Shoe and Leather 
Streets, By 1849, the trade had begun to move southward into Pearl Street, then 
principally occupied by wholesale dry goods houses; within a short time, this became 
its new center. Soon, "block after block of dwellings on High Street were levelled 
to make room for warehouses" (Herndon, p.8). In 1865, there were over 200 jobbing 
houses in Boston with annual domestic and foreign trade of over $50,000,000, fifty 
times the amount of 28 years previous. By 1860, New England was making not less 
than 80% of the shoes for domestic trade. 
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The great fire of November 10, 1872, which levelled Boston's Central Business 
District, also devastated the physical center of the shoe and leather industry. All 
of the wholesale shoe and leather houses, except for a few on Hanover Street, were 
burned; 229 wholesale shoe dealers, 189 leather concerns, and about 100 firms in 
related businesses were destroyed. The warehouses were full of winter goods, and 
the loss in goods and machinery was over $12,000,000, and in buildings, $1,500,000. 
There was a concern as to whether the insurance companies could stand the enormous 
losses, but considering the scale of the disaster, a relatively small mumber of 
concerns were ruined. The fire destroyed almost all the finished leather in the 
Eastern states, resulting in a price increase for hides and leather all over the 
country. After the fire, the district was rebuilt, and for several years, the trade 
continued to cling to it. It then spread to Summer Street, around Church Green, the 
New England Shoe and Leather Dealer Association (incorporated 1871) occupying new 
quarters in the Church Green Building. By 1880, the trade begum to take over the 
area now known as the Leather District. 


Although the commercial re-development of the Leather District area was for the most 
part concurrent with architectural events in Chicago and New York, the stringent 
building codes resulting from the 1872 fire prohibited Boston's development along 
the same lines. The concern primarily for safety rather than linking safety with 
progress, led architects into a conservative reaction to the fire which severely 
limited development of new technology and use of new materials. Building heights 
were restricted by relationship to street widths, and party and fire wall regula- 
tions limited roof forms and structural types. These codes resulted in the pre- 
dominance of mill construction, and precluded the type of structural innovations 
characterizing Chicago's post-fire rebuilding. 


Along with restraints imposed by building regulations were functional demands 
imposed by the requirements of the leather industry, relating to efficient storage 
and movement of goods. The lowest section was often split level: both the high 
basement and display floor had huge glass windows set in cast-iron frames. These 
floors housed display of merchandise, reception areas, and fuel storage areas. In 
order to maximize floor space, entries were recessed into the buildings and located 
at the corners where possible, rather than sacrificing the floor area required by a 
building setback. The second floor, also given prominent windows, was occupied by 
the directors and was where business was transacted. The middle stories, charac- 
terized by generous floor space and large windows, served the storage or warehouse 
function for active merchandise. Because vertical transport was difficult, the top 
floor was generally reserved for storage of slow merchandise, and this function is 
usually reflected in the differing architectural treatment of this top level. 


It is notable that although these buildings were constructed for general use rather 
than for a specific client, they were not speculatively built. Rather than simply 
hiring contractors to erect strictly utilitarian structures, there was real concern 
for architectural expression whereby architects were hired as designers. These 
architects were often lesser known, and the influences first of H.H. Richardson and 
later of Peabody & Stearns is apparent. 
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The Leather District buildings were constructed primarily during the 1880's and 
1890's, and the area embodies the most intact and homogenous commercial district of 
such a size in the City. 


The district is characterized 
largely by red brick structures with flat roofs, uniformly set back from the 
street, and featuring continuous floor levels, band courses, and cornice lines. 
Ornamentation is generally rendered in brownstone. Buildings constructed around 1900 
and after were generally of lighter brick, characterizing the more up-to-date Classical 
Revival styles. The heart of the district is South Street, especially between 
East/Tufts and Beach Streets, a block that was constructed principally between 
1883-88 and which retains the highest degree of architectural integrity. The east 
side of South Street was developed first, of particular note being the double 
building at #102-112 (3), the only structure within the district using the decora- 


tive vocabulary of the Queen Anne style. The west side is the most Richardsonian 
in nature, its development initiated by J. Franklin Faxon with the buildings at 
#141-157 (4). His sponsorship of this structure along with #121-123 (5) and the 
Beebe Building at #127-131, as well as 103-2 Lincoln Street, make him the largest 
developer in the district in addition to his mmerous development sites elsewhere in 
Boston. Noteworthy is 141-157 South Street (4), a Richardsonian Romanesque struc- 
ture which strongly claims its corner site and provides an anchor to this harmonious 
late 19th century block, Perhaps the most reflective of the Richardsonian style is 
the narrow building at 121-123 South Street (5), its fenestration organized within a 
single, monumental round arch. 


Backing onto this block of South Street is the area of Lincoln Street between Beach 
and Tufts, which was developed between 1888-1893, and although the storefronts have 
been remodelled, most are of sympathetic styling. The five buildings at 

104-144 Lincoln Street (6) were all constructed by the firm of Woodbury & Leighton. 
The largest and most successful contractors in New England during this period, they 
specialized in large public works. Number 130-2 Lincoln Street was designed by 
William Ralph Emerson, leading Boston architect, considered by many to be the 
inventor of the Shingle Style” of architecture. Winslow and Wetherell, another 
praninent Boston firm, were designers of the three buildings at 134, 138-144, 
146-154 (7) Lincoln Street. 


Several 19th century structures on a much larger scale are located within the 
district. Among these are the 1894 Lincoln Building at 66-86 Lincoln Street (8), 
designed in the 2nd Renaissance Revival style by Willard T. Sears. This is actually 
the second commercial structure on the site, the first having been destroyed in the 
fire of 1888. Sears is perhaps best known for his partnership with Charles A. 
Cummings, designers of several landmarks in Boston. An original occupant of this 
building was the Commonwealth Shoe and Leather Campany, originator of the famous 
"Bostonian" shoe. Another such structure is the Classical Revival/Beaux Arts South 
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Street building at 79-99South Street, designed in 1899 by the prominent firm of 
Winslow, Wetherell & Bigelow. This building is particularly disctaneive Figs its 
steel framing, one of only three such structures in the Leather District designed 
prior to 1900. 


One of the most outstanding structures in the District is the 1899 Beaux Arts 
Building (9) at 155-205 Lincoln StreetDominating its streetscape, it was one phere 
last major buildings to be erected in the District, and also utilizes the more 
modern steel frame construction techniques. It was designed by Peabody and Stearns 
a partnership termed "'the most important arbiters of building taste after 
H.H, Richardson" (Holden, p.114). Moreover, the construction was done by Norcross 
Bros,, contractors for the majority of Richardson's works. It provides a striking 
though not incampatible contrast with the predominantly late-Victorian ambience of 
the District. Located here from 1901-1929 was the United Shoe Machinery Canpany, an 
1899 consolidation of the three major shoe manufacturing companies, which by 1910, 
controlled 98% of the shoe machinery business in the United States, and by the late 
1920s had subsidiary companies throughout the world. Another original occupant of 
the Albany Building was the Frank W. Whitcher Co., manufacturers of and dealers in 
shoe and leather findings. One of the oldest concerns of its kind in the United 
States, the business was originally founded by John Tillson who opened his shop in 
1826 at 8 Hanover Street. 


The Essex Hotel (10) at 687-695 Atlantic Averwe, designed in 1899 by prolific Boston 
architect Arthur Bowditch, was influenced by the design and structure of the Chicago 
School; however, its elaborate Beaux-Arts garb hides the very structural system that 
Chicago was attempting to emphasize. Formerly one of Boston's prominent hotels, it 
was built to receive the great flow of passengers from the newly erected South Union 
Terminal (South Station) . 


During the first twenty years of the 20th century, other buildings erected in the 
Leather District responded to the steel-frame skyscraper technique, though still 
clothed in classical garb. The Pilgrim Building (13) at 208-212 South Street, 
designed in 1919 by Monks and Johmson, is an excellent example of such a structure. 


In 1929, the leather trade ranked 4th in total value of products, after printing and 
publishing, women’s clothing, and foundry and machine shop products. At that time 
it was still "the great market, clearing house, and financial center for the entire 
New England shoe manufacturing industry" (Fifty Years, p.175), with over 100,000 
pairs of shoes and slippers produced in a year. Today, the Leather District remains 
mich as it did a half century ago, the architectural quality of the designs reflect- 
ing the importance of the leather industry to Boston's economy, while at the same 
time revealing Boston's conservative response to progressive technical developments 
elsewhere. Fortunately, much of the 20th century re-development passed it by, 
largely because of its siting, and it is currently the focus of City revitalization 
efforts. 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area CBD 


ADDRESS 518-540 Atlantic COR. 258-264 Congress 


NAME Russia Building Library Bureau Building 
present original 


MAP No. o4N/13E SUB AREA Financial 
DATE 1897 perm 5-22-1897 


sourcs 
ARCHITECT Peabody & Steerns permit . 
_ source ; 
BUILDER 
source 


OWNER Boston Real Estate Trust 
original present 


PHOTOGRAPHS 25/¥, 23% *375/,-sco_- 


TYPE (residential) single double row .2-fam. 3-deck ten apt. 
(Gon-residential) mercantile 


NO. OF STORIES (lst to cornices) seven plus 
ROOF flat cupola dormers 


MATERTALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Other) Grick_bure Pa: ee te __comerate iron/steel/alun. 
9x5 bay 2nd Renaissance Revival structure featuring 2 story granite 

BRIZs DESCRIPTION pase of pier & spandrel construction. topped by band of Greek-key 
ornament. Central entrance pavillion with banded rustication rises full height from 
round-arched entry with console keystone & & tiger heads above; surmounted by pine- 
apple-topped pediment at cornice. At upper levels, generally peired rectangular windows 
with flared lintels, and round arched at 7th level separated by modillioned band course. 


rats tise pores Bey eee) Ghicse ase Doric Columns topped by stilted 


CONDITION (good ) fair poor LOT AREA 18, 446 “sa. feet 


NOTEWORTHY SITE CHARACTERISTICS Prominently sited at corner of Atlantic and Congress, 


its beveled corner responding to curner location r istic j r 
buildings adjacent to each other, on old Russia Wharf site. 
SIGNIFICANCE (cont'd on reverse) 
Architecturally significant as design of Boston's 
most prominent firm of the period, as well as 
member of intact trio of commercieal/industrial 
buildings located in area which has recently 
seen extensive changee Historically significant 
as site of old Russia Wharf located in vicinity 
of Boston Tea Party in 1773, and “subsequently 
headquarters for the prosperous Russian trade of 
merchant prince Thomas Russell (from 1784-1796) 
qk SG ol} and Henderson Inches (from c. 1800-1857). ""Also 


_BOS.1515 


Moved; data if known 


‘Themes (check as many as apvlicable) 


Aboriginal Conservation Recreation 
Agricultural x Education Religion 
Architectural Exploration/ Science/ 
The Arts settlement invention 
Commerce Industry. Social/ 
Communication Military numanitarian 
Communi ty/ Political Transportation 
develooment 


Significancs (include explanation of themes checked above) 


exemplifies continued expansion of Boston onto filled land as city continued to 
prosper and develop as industrial metropolis. 

After the Great Fire of 1872 burned the downtown and destroyed the Russia 
Whart structures, the city decided to extend Congress St. over the wharf and 1 

“across a new bridge connecting downtown to areas being filled in South Boston." ® 
Permits wére issued in 1897 for the Russia Building and its 2 neighbors to be 
constructed along this major passageway. Opening in 1898, the principle occupant 
of the Russia Building was the Library Bureau, manufacturers of the “Perfected 
Card System," library and office Supplies, with branches in other major cities. 

Other occupants were Wm. S. Best & Co, printers; Lothrop Publishing co; White, Son 

& Co., fancy leather & bookbinders supplies; manufacturers of dyestuffs & varnishes,- 

a wool dealer, and a wholesale boots & shoes outfit. Clearly a miscellany of businesses, 
with emphasis on printing, publishing, and office supplies. 

Robert Swain Peabody (1845-1917) & John Goddard Stearns (184301917) maintained a 
partnership for 40 yesrs, and have beey called “the most important arbiters of 
building taste after H.H. Richardson."“* Peabody graduated from Harvard, Worked in 
the offices of Gridley J.F, Bryant, and was one of the group of first Americans to 
study at the Ecole des Beaux Arts in Paris. Stearns was educeted at the Lawrence 
Scientific School, and continued his training in the office of Ware & Van Brunt. 


Presanration Consideration (accéssibility, re-use possibilities, capacity Peabody & 


n, utilities, context) Stearns also designed 
for public use and enjoyment, protection, e lia tuabeaticuadi Beane: 


the Exchange Building, ané 
Nominated for National Register Designation. the Albany Building. 


USP£o as Hotel Boutin (2-2-2 
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The terminal is a 5 story, symmetrical brick structure. The 
building has a dominant curved headhouse, faced with granite, 
which was flanked by tan brick wings along Atlantic Avenue and 
Summer Street; its elbow-shape plan shielded the immense train 
shed and track facilities from public view. In elevation, the 
station is divided visually in two layers, giving a pronounced 
horizontal emphasis: the 2 lower floors are faced with rough- 
hewn granite and are separated by a continuous stringcourse from 
the upper floors, which are unified by smooth masonry vertical 
members in the Giant Order. (This bisection corresponds function 
ally to the public uses of the lower floors and to the company 
offices above; it also reflects the double decker track system 
with subway and suburban electric systems below the track level 
used for long distance runs.) A continuous entablature with a 
balustraded parapet is interrupted at the headhouse by an ornate 
clockpiece, topped by a monumental eagle, which continues the 
vertical orientation of the pedimented portico just below. 

The headhouse has five symmetrically disposed major bays. 
Its central bay is framed by full-height piers and has 3 grand 
round arch entrances. The middle arch and accompanying piers 
project and support the large portico of paired Ionic columns 
with a triangular pediment. The lateral parts of this central 
bay and the next two secondary flanking bays continue the Giant 
Order colonnade behind which the window wall is recessed. In 
contrast to the columns, the pair of tertiary bays in the head- 
house project slightly and are inset with a triple bank of rec- 
tangular windows. This latter pavillion motif was repeated at 
the termination of the wings which otherwise were long plain 
blocks. Their fenestration pattern on the lower level repeated 
the round arch theme set in the headhouse; on the upper tier, 
full height piers separate vertically-arranged rectangular win- 
dow pairs. 

The terminal complex has undergone considerable change, al- 
though the headhouse portion externally remains intact. The 
metal train shed, a combination of cantilevered arms plus float- 
ing middle truss, along with the two story metal covered midway, 
had to be demolished within 30 years due to deterioration. At 
the same time, interior alterations were made to the passenger 
waiting rooms and service areas. A single story extention to 
the Atlantic Avenue wing was demolished along with the full At- 
lantic Avenue wing and half of the Summer Street wing (from the 
terminating pavillion through and including the mid-pavillion). 

The terminal is part of the South Station Urban Renewal 


GPO 921.724 


Form 10-3000 UNITED TES DEPARTMENT OF THE INTERIOR TE 
Uuly 1969) NATIONAL PARK SERVICE Massachusetts 


NATIONAL REGISTER OF HISTORIC PLACES |SOUNTY 


INVENTORY - NOMINATION FORM Suffolk 
(Cettsaltons Shel 


(Number all entries) 


Project. Plans and prior commitments require the demolition of 

the remaining Summer Street wings leaving the entire headhouse as 
the primary gateway from the central business district to the new 
intermodal transportation center to be developed behind the head- 
house. .Although surface vehicular access ways will penetrate the 
site at the points of the wings, the lateral vision lines will be 
re-established by the Atlantic Avenue bus terminal and a new off- 
ice building located on Summer Street. 
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(1) Communications CD Military (C] Theater 

(1) Conservation CC] Music {Xl Transportation 


STATEMENT OF SIGNIFICANCE 


The project for the South Union Station began in 1896 with the incorpora- 
tion of the Boston Terminal Company, which was composed of the Boston 
and Albany Railroad Company, the New England Railroad Company, the 
Boston and Providence Railroad Corporation, the Old Colony Railroad 
Company and the New York, New Haven and Hartford Railroad Company, 
uniting the lines from the south of Boston. The trend toward consoli- 
dation gained momentum with the skyrocketing costs of maintaining in- 
dividual lines. Following the North Station example, the new Boston 
Terminal Co. demolished the 1880 New England Station at Summer Street 
and Atlantic Avenue which had. itself. replaced the Boston, Hartford 
and Erie depot then only nine years old. 


A year of planning proceded the construction of the new terminal and 
produced. several important innovations_in station planning and track 
layout. Two major considerations resulted in a prototypical "double 
decker" track system. First, the terminal site had size constraints due 
to the high land costs; second, public pressure demanded subway and 
electric service at the site for efficiency, economy, and minimal pol- 
luting effect. The suburban subway and electric lines were underground 
on a loop track, while the long distance passenger runs had 28 tracks at 
street level. (This piggyback system reached its acme several years 
later at New York's Grand Central.) Construction of the terminal took 
two years beginning in 1897. Dedicated in late December of 1898, the 
station opened publicly in January, 1899, and was the largest (and 
quickly the busiest) passenger station in the country. By 1916, South 
Station was handling 16 million more passengers than Grand Central 
Station in New York. 


The train shed was distinguished technologically by its wide span, 570 
feet in total. The engineer designer, J. Worcester, of the Terminal 
Company adapted the 1891-94 St. Louis Union Station example of an in- 
verted arch/truss system with 5 segments, by combining a curved truss 
and cantilever arms to create a vast, open shed of only 3 segments. 
Unfortunately, the effect of pollutants within the shed seriously 
weakened the structure and forced its demolition in 1930. Numerous 
other new mechanical devices (track switches, furnaces, trial electric 
signal lights) as well as passenger amenities (restaurants, washrooms, 
travel services, etc.) were included in the station. 


Form 10-3000 UNITED STATES DEPARTMENT OF THE INTERIOR 
(July 1969) NATIONAL PARK SERVICE 


NATIONAL REGISTER OF HISTORIC PLACES 
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(Continuation Sheet) 


(Number all entries) 8. Significance (Cont'd) 


classical and Beaux Arts classical repertoire. 


on a square tower, but just above the roofline. 


escapement mechanism in New England. 


In addition to its role in the evolution of station planning, South 
Station is also significant for its architecture. It was designed by 
Shepley, Rutan, and Coflidge and built by Norcross Brothers, who were 
contractors for the majority of H. H. Richardson's works and were the 
owners of multiple quarries that supplied granite for the architects. 
South Station was Boston's first (and only remaining) monumental public 
example of the Neo-classical Revival style. Although the firm was 
Richardson's successor, the major impetus for the station design comes 
not from his work but from C. B. Atwood's Terminal Station at the 1893 
World's Columbian Exposition in Chicago. Active in Chicago during and 
after the Exposition, the Boston firm produced a considerable Neo- 


restrained, sober and quiet design than their earlier classicizing 
works, established this trend in later railway terminals, including 
Pennsylvania Station, New York, and Union Station, Chicago - now both 
demolished. Boston had firmly rejected the mid- 
station type: the only remnant was the clockpiece, no longer set high 


symbol of the railroad industry's reliance on punctuality and speed, was 
manufactured by the Edward Howard Clock Company of Roxbury and, later, 
Waltham. It is the largest and only remaining double, three-legged 
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LATITUDE AND LONGITUD 
re) DEFINING THe CENTER POINT OF A PROPERTY 
IR OF LESS THAN TEN ACRES ___ 


LONGITUDE 


Degrees Minutes Seconds 


71 03 20.393 


LATITUDE AND LONGITUDE COORDINATES 
DEFINING A RECTANGLE LOCATING THE PROSERTY 


Degrees Minutes Seconds 


LONGITUDE LATITUDE 


Degrees Minutes Seconds 


, 42 


Degrees Minutes Segonds 
° 


21 07.294 


APPROXIMATE ACREAGE OF NOMINATED PROPERTY: n 


(LIST ALL STATES AND COUNTIES FOR PROPERTIES OVERLAPPING STATE OR COUNTY BOUNDARIES 


STATE: | CODE COUNTY: Staeeei 


STATE: 


Fe 
iSTATE: CODE COUNTY: 


Executive Director, by Boston Landmarks Commission 


e mmi 
eee nr NUMBER: 
40 Beacon Street — 
city oR TOWMS = STATE 
var NEL ES 


As the designated State Liaison Officer for the Na- 
tional Historic Preservation Act of 1966 (Public Law 
89-665), I hereby nominate this property for inclusion 
in the National Register and certify that it has been 


I hereby certify that this property is included in the 


National Register. 


evaluated according to the c-iteria and procedures set 
forth by the National Park Service. The recommended 
level of significance of this nomination is: 

National DS ; State .. Local a) 5 


= Thi elk R. Umekor. 
izabeth R. Amadon 


Title State Historic Preserv, 


Officer (di tisgner ) 
Date foktr 3 G74 


Director, Office of Archeology and Historic Preservation 


| 
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Keeper of The National Register 
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Scale: 


SOUTH STATION HEADHOUSE 
Atlantic Avenue & Summer Street 
Boston, Massachusetts : 


Scale: 1"=100' -@> 
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Historic Architectural Resources Technical Report 


Attachment AA Inventory of Historic and Archaeological Assets of 
the Commonwealth Forms (Excerpted) 


Attachment AA includes of Inventory of Historic and Archaeological Assets of the Commonwealth forms 
(excerpted) that are on file at the MHC and BLC. Forms in Attachment AA are: 


Chester Guild, Hide and Leather Machine Company 
Chinatown District 

Federal Reserve Bank of Boston 

Keystone Building 

Kneeland Street Steam Heating Plant 

MBTA Operations Center Power Substation 

South End Industrial Area 

245 Summer Street 

USPS General Mail Facility/South Postal Annex 
Weld Building 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 
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OPP. 
ADDRESS 51-54 High St, GOR. 245 Purchase St. 


{ —— NAME 
> oe present origigal 
~ MAP No. 24N/13E SUB AREA Financial 


DAT te DAT 
source (No permit 


: source 
BUILDER 
source 
1874 Atlas 
OWNER Chester Guild & Son 


Origina present 


chester Guild & Son 
PHOTOGRAPHS Jl 3), *35 Lo- : 


TYPE (residential) single double row .2-fam. J3-deck ten apt. 


NO. OF STORIES (lst to cornica) __four plus_above grade basement at 


rear 


ROOF flat cupola dorners 
MATERIALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Otkher)(bric CGStone) sranite comcrete irocn/steel/alun. 


BRISS DESCRITTION Narrow 4 bay mercantile building with granite facade. Rectangular 
fenestration with beveled window edges; sill courses, and projecting band course 
between stories. Stone modillion block cornice. Rear facade of brick has fully exposed 
basement level, granite sill and lintel courses, and corbelled cornice; largely 
covered by advertising signs and firescape. 


EXTERIOR ALTERATION (wiser) moderate drastic storefront 


lack of : 
CONDITION good (Faiz) POCT maintenance LOT AREA 2440 sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Buildings recently razed on northeastern side. 


SIGNIFICANCE (cont'd on reverse) 

Structure architecturally significant as early post- 
fire granite mercantile structure, once part of 
continuous granite-faced row down High and around 
corner on Federal Street. Also, historically sig- 
nificant as related to the leatherindustry, re- 
building in this area after devastation by Great 
Fire of 1872. 


The 1874 Atlas indicates that this building was 
already occupying the site, and the 1883 Atlas pic 
tures a streetscape wall of stone facades extending 
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CHINATOWN-SOUTH COVE 
COMPREHENSIVE SURVEY PROJECT 
FINAL SURVEY REPORT 


Arthur Krim 
Survey Systems 
Cambridge MA 02139 
July 11, 1997 f 


CHINATOWN-SOUTH COVE 
COMPREHENSIVE SURVEY PROJECT 
METHODOLOGY STATEMENT 


Survey Objectives 


The objective of the Chinatown-South Cove Survey was to 
provide a comprehensive inventory of all properties and 
areas within the defined boundaries of the Chinatown-South 
Cove area within the limit of forty-five (45) inventory 
forms of the Massachusetts Historical Commission (MHC) 
standards. The survey was designed to update the previously 
existing inventory of the Boston Landmarks Commission (BLC) 
for the Theatre District (1979) and the Central Business 
District (1980), as well as an informal field survey of the 
Chinatown-South Cove area (1971). The survey iwas intended 
to explore significant urban themes for the area that 
included both social history and ethnic heritage in addition 
to traditional architectural history of all properties and 
areas within Chinatown-South Cove. The survey area 
boundaries included Essex Street (north), Edinboro-Hudson 
Streets to Tai Tung Village (east). Marginal Road (south) 
and Washington Street (west). 


Assessment of Previous Research 


Within the Chinatown-South Cove Survey Area, assessment of 
existing inventory forms in the Theatre and Central District 
surveys from 1979-1980 revealed a pattern that focused on 
the area north of Kneeland Street to Essex Street between 
Washington and Edinboro-Hudson Streets. These BLC inventory 
forms generally included the building date and architect 
from Boston Building Department files and some Suffolk 
County Deed research on selected buildings. A general sense 
of social and ethnic history was also included within an 
overview of Chinatown history. No specific effort had been 
made to date the 19th-century brick row buildings that 
formed the primary historic streetscapes within Chinatown 
beyond a general assessment of age. 


For the area south of Kneeland Street, only the 1971 field 
survey of the Chinatown-South Cove area was available. Some 
of the 19th-century streetscapes had been inventoried on BLC 
forms with MHC numbers for the Tyler-Harvard-Hudson Streets 
area that included the Quincy School. However, these were 
general summaries without research or documentation of 
sources. For the area between Harrison Avenue and Washington 
Street, no inventory had been filed beyond the 1971 field 
survey. This included the brick row streetscapes on Oak f 
Street and Johnny Court, and the New England Medical Center 
(NEMC) buildings on Bennet-Nassau-Harvard Streets, as well 
as St. James Church on Harrison Avenue. 


ion iteri 
The process of selecting properties for the Chinatown-South 
Cove inventory was based on the essential need to date and 
determine the 19th-century brick row streetscapes that form 
the primary historic resource of Boston Chinatown. While 
some of the these rows appeared to be carefully documented 
in the existing BLC files, the majority were only generally 
understood. A s.econd group of buildings that were found in 
need of careful research were those in the New England 
Medical Center complex, all without dates or background 
historical context. A third group were the Kneeland Street 
garment loft buildings that had been overlooked in the 
Central District and Theatre District BLC surveys. Finally, 
the group of suspected 19th-century buildings on Essex and 
Washington Streets that appeared to warrant additional 
research for age and significance. 


Beyond the dating of individual properties, was the larger 
need to assemble an ethnic and cultural history of the 
Chinatown-South Cove survey area. While, a general sense of 
the Chinatown development sequence was known, the sequence 
of Chinese immigration to Boston and links with other ethnic 
groups were only vaguely understood. Thus, a search for 
primary sources and contemporary records of easy access 
became a primary objective to understand the development of 
Boston Chinatown in a national perspective. 


Finally, the additional need to update the existing BLC 
survey forms and include historic period signage for 
Chinatown restaurant locations, required revision of the 
Late Modern Period to 1960 as determined by the MHC. Even 
this recent date was taken with an expanded option that 
included a final period date at 1970-1975, bringing the need 
for BLC survey revision within the last twenty-five years. 


Survey Procedures 


The priorities for survey procedures involved a complex 
balance to determine accurate original dates on all 
buildings within the Chinatown-South Cove area and the need 
to develop a cultural history that brought the historic 
context to the recent past. 


The first priority was to deed date all the 19th-century 
brick row streetscapes in Chinatown-South, Cove so that the 
oldest properties could be securely identified. All existing 
BLC inventoried properties were examined and those with deed 
dates used as a base line. Unfortunately, only a few BLC 
forms matched this basic dating criteria, notably those at 
5-7 Knapp Street. Thus, a considerable effort was made to 
research all available brick row streetscapes at the Suffolk 
County Deed library in Boston. The basic source was the 1874 


Hopkins Atlas of Suffolk County, that named all property 
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NARRATIVE HISTORY 
CHINATOWN-SOUTH COVE 
BOSTON, MASSACHUSETTS 


AREA INTRODUCTION 


The Chinatown-South Cove district is bounded by Essex Street 
(north), Washington Street (west), Marginal Road (south) and 
Hudson-Edinboro Streets (East) with an exception for Tai 
Tung Village at Harrison Avenue, Oak Street, Tyler Street 
and Tai Tung Street. The natural topography originally 
followed the neck of the Shawmut Peninsula along Washington 
Street to the tideline at Beach Street with a gentle slope 
still obvious from Washington Street east to Harrison Avenue 
at Bennet and Harvard Streets and from Essex Street south to 
Beach Street along Harrison Avenue. The natural flora at 
time of Contact was likely exposed tidemarsh grasses and 
possibly some hardwoods along the axis of Washington and 
Essex Streets. 


FIRST PLANTATION PERIOD 
1620-1675 


Initial English settlement of the native Shawmut Peninsula 
was made in 1625 by Thomas Blackstone (now Boston Common) 
with organized settlement of Boston by the Massachusetts Bay 
Company in 1630 (now Court Street), beyond the bounds of the 
Chinatown-South Cove district. Within the district, the 
original course of the native trail along the Shawmut Neck 
followed the eastern tidemarsh shore along a natural slope 
to Beach Street. This slope is still intact at Bennet, 
Harvard and Nassau Streets and offers some archaeological 
potential of native shell fishing sites, especially in the 
sealed parking lots of Ash Street and Maple Place. The 
remainder of the trail is preserved in the alignment of 
Washington Street north from Beach Street to Essex Street. A 
series of five home lots were divided along the south (odd) 
side of Essex Street with surviving lot lines preserved in 
the alignment of Edinboro Street, Ping On Street, Oxford 
Street and Harrison Avenue to Beach Street. Limited 
archaeological potential for the 17th-century home lot sites 


might exist at the sealed parking lots at 33-37 Essex Street 


and 85-91 Essex Street. 


COLONIAL PERIOD 
1675-1780 


During the Colonial Period, settlement within the district 
remained limited to the Essex Street home lots and the axis 
of Washington Street north of Beach Street. The axis of 
Washington Street was relocated directly north along the 
Shawmut Neck during the 18th-century to its present 


<= 
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- STUDY RECOMMENDATIONS 


The Chinatown-South Cove Survey Project has provided a 
detailed inventory of a unique American urban district 
combining architectural history with ethnic history ina 
preservation survey. The discovery of the full building 
sequence in Chinatown-South Cove provides a model for other 
ethnic urban districts in Boston and demonstrates the forces 
of change which have affected the area. 


The primary recommendation is the nomination of much of the 
Chinatown-South Cove Area for the National Register of 
Historic Places. A list of twelve (12) such nominations has 
been included in this report (see above). In combined form 
these include two districts within Chinatown: 1) Old 
Chinatown at 28-38 Harrison Avenue/ 48-58 Beach Street/ 4-11 
Oxford Place and 2) New Chinatown 2-22 Tyler Street with 3) 
the Chinese Merchants Association Building at 20 Hudson 
Street. Other National Register Nominations include: 4) the 
Quincy Grammar School at 88-90 Tvler Street/ 5) the Boston 
Dispensary at 25-37 Bennet Street, 6) St. James Church at 
123 Harroison Avenue/ and 7) the Hudson Building at 75 __ 
Kneeland Street. Other areas of potential consideration 
include Oak Street and Johnny Court to Harrison Avenue/ and 
the Harvard-Hudson-Tvler Streets district near the Quincy 
School. These areas are critical to the survival of the 
19th-century historic character of Chinatown as a symbolic 
center of the Boston Chinese community and to the origins of 
the New England Medical Center (NEMC) complex. 


The Chinatown-South Cove survey has demonstrated that the 
forces of urban change have resulted from four factors: 1) 
Expansion of the Central Business District, 2) Expansion of 
the New England Medical Center, 3) Federal Interstate 
highway construction and 4) Demolition for public 

parking. This last factor is perhaps the least understood 
and potentially the most errosive of historic integrity of 
the survival building fabric. Within the year of the 
Chinatown-South Cove Survey (1996-1997) two historic brick 
row streetscapes have suffered demolition at 193-197 
Harrison Avenue and 56-58 Tyler Street for NEMC parking, 
while a third area at 1-17 Nassau Street is awaiting 
demolition for parking expansion. Such loss of 19th-century 
streetscapes actually dates to the Early Modern Period with 
brick rows at 76-82 Harrison Avenue and 15-21 Tyler Street 
in 1938 as need for tourist restaurant parking became 
critical in Chinatown. Indeed, even the construction of the 
Shopper’s Garage at 14-40 Beach Street in 1925 can be seen 
as an early auto-use conversion within the Chinatown-South 
Cove area. Although it is presumed that much of the current 
NEMC expansion has involved demolition of streetscapes for 
parking needs, in reality, many of these rows had actually 
been razed before the Second World War as land values 
declined along the Harrison Avenue elevated railway route. 


| AvSAYIC- Kee SOL  @& } MOY Coyyloitif QDRAFT 4/13/89 
“b’“iaXU% *$Ux -fer NEL ‘Otlfkd ici Per‘) 


- Chinatown (Expanded, version, of. Chinatown District. identified.. 
in FEIS/R, also in Secondary Corridor and in South Bay/Fort’ 
Point Channel Area) (#19):' Chinatown is largely a district 
of brick row houses built in the mid-19th century, around an 
area of Boston known as South Cove, Adjacent commercial and 
institutional structures were built more recently, into the 
mid-20th century. The development of the South Cove area 
started in 1833 to provide the Boston & Worcester Railroad 
with a terminal and rail yard. These early row houses were 
built in response to this development, and have housed 
successive waves of immigrants since then. The area has 
gained cultural significance from its 20th century history 
of occupancy by the Chinese who began arriving in Boston in 
the late 19th century. 


In order todetermine contributing buildings and the exact 
boundary of the district, in an area which would be 
| differently affected by alignment revisions, it was 

necessary to do an original survey. The buildings found to 

be contributing appear to meet National Register standards 
| for contributing buildings in a-— district which is 
potentially eligible under Criteria A and C for its historic 
associations with Chinese settlement and the buildings! 
qualities, which are similar to those which had already been 
surveyed in this district. 


In addition to the contributing buildings previously 
deS We ——-~~_included in the district, the following are newly identified 
ave Lis , in the updated survey: 
ct HUES, ; 

25-27 Edinboro Street 

29-33 Edinboro Street 

73-79 Essex Street’ 

6-18 Hudson'Street 

11-23 Hudson Street 

20 Hudson Street (Chinese Merchants Association Building): 

Built in 1949 and designed by Edward Chlin-Park, this 
4-story steel and concrete structure with a limestone 
veneered facade features oriental decorative motifs. 
Prominently sited at the entry way Into Chinatown and 
highly ‘visible because of its strong massing and 
pagoda-crowned roof, the building's ‘east end was 
truncated by construction of the Central Artery. It ls 
both culturally and architecturally significant as being- 
built specifically for a major Chinese organization, by 
a.Chinese architect, utilizing oriental motlfi. 


This building Is less than 50 years old, but It may meet 
the test of being exceptionally important. If so, it 
appears to meet Criterion A for listing on the National 
Register for its association with the development of the 
Chinese community In Boston; and Criterion C 1n that It 
embodies the distinctive characteristics of a type and 
period of construction. If not Individually eligible, 
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Primary Study Comidor 
CO Secondary Study Corridor 


1. Richardson Block: NR 

2. Russia Wharf Quildings: NA 

3. Fanguil Hall;NR > 

4, Quincy Market, North & South Markels: NR 
234-66. High Stroat: 

6, 22-42 Pear Steet NRDOE 

7. 272-276 Frankin Street NRE 

8. South Station Headhousa: NR 

9. 172-180 Federal Street 


WO 18efrankia Sues se icl¢phone- 
Acadinua vido 
C] Districts 


11. Leather Disvict: NR 
12. Bulfinch Triangle: NR 
13, Blackstone Block District: NR 
14, Fultor’Commercial Streats District: NR 
15. Custom House District: NA 
18, Long Wharf District NA het 
17, Commercial Palace District NRDOE 
18. Causeway/N, Washington Sis, District: NRE 
19. Chinatown Disict. NRE 
20. North End District: NRE 
21. EssaxAXingston Toxtile Distict: NRE 
22. Old Waterfront District: NRE 
23, Exchange Distict: NRE 
_ 24, BeachKnapo District NR 
25, Liberty Tree District. NR 
26. Gridley Stoat District 
27. Oliver/Purchasa Stroat District 


NA: Listed on the National Rogister of Historic 
Places. 


NR DOE; Determined eligible for listing on the 
National Register . 
NRE: Potentially eligible for listing on the 
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Natonal Register 


Structures Surveyed For The 
Cent 84 Historic 
Resources Inventory 


Central Artery (1-93)/Third 
SUPPLEMENTAL EIS 


setts Department of Public Works 
(1-90) Project 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area _- CBD 
P Summer Ste. 


Congress St. 


ADDRESS 556-624 Atlantic COR. Dorchester Ave. 


Avee 
NAME Federal Reserve Bank of Boston 
present original 
MAP No. 54N/13E SUB AREA Financial  _ 
DATE j = 
source 
ARCHITECT Hugh Stubbins & Assoce _ a. 


Le Messurier Assoc., eng. Source 


BUILDER _ Perini Carn Codman Survey 


source 
OWNER 1 00 Realty Trust 
original - present 


PHOTOGRAPHS 2.3 V3 354-90 : 


TYPE (residential) single double row 2-fam. J-deck tan apt. 


(Son=residential)  atrines, banking, & garage 


NO. OF STORIES (lst ta cornices) thirty-two plus_4 story low-rise section 
ROOF flat cupola dormers 


MATERTALS (Frame) clapboards singles stucco asphalt asbestos alum/vinyl 
(Other) brick stone concrete Cron/steel/alum 


BRIZS DESCRIPTION Structural steel frame office tower with aluminum and glass 
skin. Main tower features corner piers with uninterrupted horizontal span of 
windows across two major facades, shielded by aluminum, eyebrow-like spandrels, 
triangular in section. 4 story low-rise section, aluminum clad, and lacking 
fenestration, connected to main tower by linking unit of glass, resembling a 


greenhouse, 
EXTERIOR ALTERATION moderate drastic 
CONDITION ood) fair poor LOT AREA 212,743 ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding, on vrominent site, incorporating 


enormous block fronted by brick pavillion and surrounded by lendscaped ares. 
Significant contribution to Boston! j 


SIGNIFICANCE (cont'd on reverse) 


Significant example of office tower architecture 
in its design, materials, and use of site as 
people- oriented space. “Designed to unite a 
growing central business district with a major 
transportation interchange."~* Stubbins states 
thet "three main forces converged to shape the 
design of the complex: the importance of a clear 
expression of diStinct but related functions in 

a unified scheme that would enhance a prime 
renewal area of downtown Boston, the need for well 
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INVENTORY FORM B CONTINUATION SHEET Address on BLC Building Inventory Form: 


Boston CBD Survey Update 556-624 Atlantic Avenue 
Massachusetts Historical Commission Area FonnNo. 
220 Morrissey Boulevard, Boston, Massachusetts 02125 CBD BOS.1516 


EXISTING STATE REGISTER DESIGNATIONS 
DESIG CODE DATE NAME 
none 


MAJOR CHANGES OR CORRECTIONS TO PAGE 1 BASE INFORMATION 


Assessors Parcel ID: 0304340000 
Assessors Address: 556 Atlantic Avenue 
Date: 1972-74 


ADDITIONAL ARCHITECTURAL DESCRIPTION 

The Federal Reserve Bank complex occupies a full city block, with the main tower standing in the southwest corner and a low- 
rise 4-story section occupying the east and north sections of the site. The distinctive aluminum cladding reduces solar heat gain, 
and the projecting spandrels help to reduce glare and downdrafts. Unlike many office towers of its period, the tower’s ground 
floor is set at-grade, so that the entrance level, plaza, and sidewalk are on a continuous plane. 


The base of the tower contains a 2-story high, butt-glazed entry lobby surmounted by 2 aluminum-clad stories with a narrow 
band of continuous windows in the lower part, and a large-metal-clad projection over the entry area. The public entrance is 
offset in the west face of the lobby, with a pair of revolving doors encased in metal-clad, drum-shaped projections. A glazed link 
section, extending northward from the side of the tower, features a 1-story solid concrete base, surmounted by a vertical, glazed 
story, 6 sloped bands of glazing with aluminum piers, and a horizontal band of aluminum panels at the top. 


The 4-story section to the east of the tower rises from a solid aluminum-clad wall on the first floor on all sides. At the back (east), 
the first floor projects towards Dorchester Ave and contains an entrance to an underground parking garage. The 2"¢ and 34 
stories cantilever over the ground floor on the Summer and Congress St sides, and the 4* floor opens to a roof garden on the 
east (Dorchester Ave) side. Horizontal bands of butt-glazed windows are located on the 2" and 34 floors along the south, east, 
and west elevations (Summer St, Dorchester Ave, and Congress St). Occasional security windows and services doors are 
located at ground level and along the Atlantic Avenue elevation of this building volume. 


A small, irregularly shaped, free-standing structure at the east side of the parcel is a later addition. Two-stories high, it contains 
a security booth and loading docks and/or garage entrance bays on its south and north ends. It is clad in aluminum panels and 
has a curved glass facade with metal columns on its east (Dorchester Ave) side. The large setback area on the west (Atlantic 
Ave) side of the site incorporates raised and bermed planting areas, pre-cast and granite block walls, and decoratively paved 
plaza areas; a narrower setback area on the south (Summer St) side of the site is similarly elaborated. Halvorson Design 
Partnership was the landscape architect for this design; the firm has also designed Post Office Square Park in downtown 
Boston. Replacing the original, suburban-influenced park setting, the present landscape design for the Federal Reserve Bank 
was created to respond to post-9/11 security concerns while also addressing the property's lively urban design context. 


The end piers of the tower contain service equipment such as elevators and wind bracing, with administrative functions set in- 
between. Banking operations are located in the low-rise block, with public spaces such as an auditorium and art gallery in the 
link structure. 


ADDITIONAL HISTORICAL NARRATIVE 
Established by Congress in 1913, the Federal Reserve System is the nation’s quasi-public central bank. Its primary functions 
are to set monetary policy, supervise and regulate banking institutions, maintain a stable financial system, and provide financial 
services to the U.S. government, the public, and domestic and international financial institutions. Organized in 1914, the Federal 
Reserve Bank of Boston is one of 12 district banks across the country and serves the six New England states. Its first 
permanent location, an existing building at 53 State Street, was soon outgrown, and the Renaissance Revival structure at 22-42 
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Pearl Street (BOS.1938) was built for the Federal Reserve in 1920-22. The current building was constructed between 1972 and 
1974, and occupied by the bank in 1977. The site was previously occupied by commercial warehouses, and construction of this 
landmark building helped extend Boston’s financial district and revitalize the South Station area. 


Architect Hugh Stubbins (1912-2006) began teaching at Harvard in 1940, at the invitation of Walter Gropius, and soon 
established his own firm, Hugh Stubbins & Associates, in Cambridge. His prolific practice (more than 800 buildings) 
encompassed Modernist houses, academic and other institutional buildings, and commercial structures, including a number of 
prominent skyscrapers around the world. Among his best-known projects are Congress Hall (now House of World Cultures) in 
Berlin (1957), Veterans Stadium in Philadelphia (1971), the Federal Reserve Bank in Boston (1972-74), Citicorp Center in New 
York (1976-78), the Ronald Reagan Presidential Library in California (1991), and the Yokohama Landmark Tower in Japan 
(1993). Stubbins received an AIA Honor Award in 1978 for Citicorp and the AIA Firm of the Year award in 1967. The New York 
Times architecture critic Paul Goldberger has called the Federal Reserve Bank in Boston one of the city’s best modern buildings 
and a late 20% c guidebook declares it to be “a true landmark building in the modern mode conveying the power and poetry of 
high technology.” (Miller and Morgan: 78). Stubbins was also a partner in the consortium that designed the notable State 
Street Bank Building at 225-245 Franklin Street (BOS.1745). 
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National Register of Historic Places Criteria Statement Form 
Check all that apply: 


L_] Individually eligible L] Eligible only in a historic district 


L_] Contributing to a potential historic district L] Potential historic district 


Criteria: [] A [| B [] c EE] D 


Criteria Considerations: [] A CL] B [LJ C LJ D ~TJ E (J F [J G 


Statement of Significance by W. Frontiero 


In 2009, although not yet 50 years of age, the Federal Reserve Bank of Boston is significant for its associations 
with the architectural and economic renewal of downtown Boston and its waterfront in the late 20 century, and 
for its important role in the financial industry of New England. The building is an outstanding example of late 20 
century office design by a nationally-known architect, Hugh Stubbins, and maintains an iconic presence on the 
Boston waterfront. 


When it reaches 50 years of age, the property will merit National Register designation for its significance under 
criteria A and C on the local and state levels. Additional research would be necessary to demonstrate national 
level significance in the context of Stubbins’ work and the significance of this property relative to the nationwide 
building programs of the Federal Reserve during this period. At this time, more research would be necessary to 
determine whether there presently exists a sufficient body of scholarly research and evaluation of the building and 
its role in the context of the architecture and economy of the city, state, and nation for it to meet the threshold of 
exceptional significance of the national Register Criteria Consideration G, for properties less than 50 years of age. 
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ADDRESS 73-10% High St. COR. 197-225 Purchase St. 


NAME & Bui 
present original 
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MAP No. 24/13 SUB AREA Financial 


BS 
= 
\ DATE 1968-70 Bldg. permit 10-2-68 
= y source 
Sa Pietro Belluschi & 
mas ARCHITECT Emery Roth & Sons N.Y.C. Ms ° 
= , sources 
BUTLDER A s gq, * 
source 
OWNER a 
original present 
puotocrarus * iy fy- gO 
TYPE (residential) single double row 2-fam. 3-deck tan apt. 
stores & offices. 
NO. OF STORIES (lst to cornics) thirty-two plus 
ROOF flat cupola dormers 
MATERIALS (Frame) clapboards shingles stucco aspmalt asbestos alum/vinyl 
(Other) brick Cstoneiravertine comersta iron/steel/alum. 
Marble 


BRIZS DESCRIPTION Polygonal modern office tower of steel frame construction 

with concrete fill over fluted metal deck; skin of bronze solar glass and light 

tan Italian Travertine marble. Structure distinguished by its connecting 3-sided 
window bays which rise from 3rd to top levels,and give building a corregated anpearance 
along with emphasizing its verticality. Softly rounded corners carry the eye around. 


EXTERIOR ALTERATION moderate drastic 
CONDITION geod fair poor LOT AREA 28,680 ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding; adjusts to polygonally shaped site 


formed by street pattern. Faces expressway. 


SIGNIFICANCE (cont'd on reverse) 

Structure located on fringe of Financial Dis- 
trict, and helps to extend the Financial-Retail 
area into the South Station area. Significant 
in its pioneering use of Travertine marble, . 
the architects state that it is the first time 
that this. decorative marble has been used as. 
facing for a building; ordinarily, it is for 
interior use. A total of l4oo tons of the stone 
were cut from a ouarry near Rome for this 
building. 
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EXISTING STATE REGISTER DESIGNATIONS 
DESIG CODE | DATE NAME 
none 


MAJOR CHANGES OR CORRECTIONS TO PAGE 1 BASE INFORMATION 
Assessors Parcel ID: 0304390000 

Assessors Address: 73 High Street 

Common Address: 99 High Street 


ADDITIONAL ARCHITECTURAL DESCRIPTION 

The trapezoidal building is 8 bays (along Congress St) by 9 bays (along High St), plus three canted bays at each comer. Its two- 
story high base, with a double-height ground floor, is recessed behind deep, engaged piers and is enclosed with bronzed 
curtain-wall construction with clear glass and spandrel panels. Upper floors are uniform, except for ventilation grilles at the 18t 
floor. Bay windows wrap around the building comers and give an undulating appearance to the facades. 


The main entrance to the office levels is centered on the High Street facade, and features a diagonal recess with glass doors 
and butt-glazed windows above. Sloped, fixed metal awnings are mounted above the storefront windows along Congress and 
Purchase streets. The Purchase Street elevation contains two asymmetrical loading dock bays and a service entry bay; the 
entrance to an underground parking garage is located in a projection on the south side of the building. 


ADDITIONAL HISTORICAL NARRATIVE 

The Keystone Building was constructed as headquarters for Keystone Custodian Funds, inc. a financial organization that was 
founded in 1932. Belluschi and Roth worked together on two buildings in the downtown area, 73-103 High Street (BOS.1794) 
and the Boston Company Building (BOS.1669; One Boston Place). 


Pietro Belluschi (1899-1994) was an important educator and practitioner in the modernist and regional styles of architecture. His 
career began in Portland, Oregon, in 1925, with commercial, residential, and religious buildings, including such projects as the 
Portland Art Museum, Finley Mortuary, and Equitable Building, all in Portland. From 1951 to 1965, Belluschi served as dean of 
architecture and planning at MIT, while continuing to design religious, office, academic, and cultural buildings—more than 1000 
in a 50-year career. Belluschi often collaborated with other firms, including Pier Luigi Nervi (St. Mary’s Cathedral in San 
Francisco), Eduardo Catalano (Julliard School of Music and Alice Tully Hall at Lincoln Center), Walter Gropius and Emery Roth 
and Sons (Pan American Building in NYC), and SOM (Symphony Hall in San Francisco). In Boston, Belluschi also designed the 
First Lutheran Church at Marlbourgh and Berkeley streets (1959) and 99 High Street (1968; BOS.1794). The AIA awarded 
Belluschi its Gold Medal in 1972. 


Emery Roth & Sons was established in 1938 by the eponymous architect (1871-1948), and included his sons Julian (1901-1992) 
and Richard (1904-1987). In the first half of the 20" century, Roth was renowned for his large, fashionable apartment houses 
and hotels in New York City. After World War II, the well-known and prolific firm concentrated on large corporate office towers 

as well as luxury hotels and apartment complexes. Prominent projects from this period include the Look Building, General 
Motors Building (with Edward Durrell Stone), Pan Am Building (with Walter Gropius and Pietro Belluschi), Colgate-Palmolive 
Building, Sperry Rand Building, Citigroup Center (with Hugh Stubbins & Associates), and World Trade Center (with Minoru 
Yamasaki). In Boston, Emery Roth & Sons also designed the Saltonstall Building on Cambridge St (BOS.1616) and worked on 
the New England Merchants Bank at 28 State St with Edward Larrabee Barnes (BOS.2000). 


Distinctive for its consistent, undulating fagade and its use of marble as a cladding material, the building is also prominently sited 
along the Rose Kennedy Greenway. Although designed by two very prominent architects, the Keystone Building is not 
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ADDRESS 
NAME Kneeland St. Steam Heating Plant 
present original. ——— 
HAP No, Aaatter conte SUB AREA, 
DATE 1929=30 
source 
Photo) iaghirect ES ee ee 
source 
BUILDER 
source 
OWNER Boston Edison -. 
original present 


. PHOTOGRAPHS 


TYPE .(residential) single double row  2-fam. 3-deck ° ten apt. 


POWER PLAT : 
NO. OF STORIES (1st to cornice) plus TOWERS - 


OOF FLAT -cupola dormers 


ATERIALS (Frame) shingles stucco asphalt asbestos alum/vinyl 


: clapboards 
‘ (Other) stone concrete iron/steel/alun, 


BRIEF DESCRIPTION 
Red brick 125 foot tall plant with twin 250 foot stacks. 


EXTERIOR ALTERATION moderate drastic 
_ CONDITION food) fair poor "_LOT AREA sq. feet 


NOTEWORTHY. SITE CHARACTERISTICS 


SIGNIFICANCE “(cont'd on reverse). 


Built in 1930, this highly visible twin- -~stack plant was . Boston! s first 


central steam plant. 
(Map) | ae ake A a. 
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Updated Survey of Historic Resources 


155 Kneeland St. CBD 


Kneeland St. Steam Heating Plant 


LOCATION: 
Map Number: 24-12, 24-13 
Subarea: South Bay/Fort Point Channel Area 


Corridor: primary 


NATIONAL REGISTER STATUS 
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NAME G ) Operations Center 
present original 


MAP No. 24N/13E SUB AREA Financial 
DATE 1969 Bldg. permit 6-23-1969 
source 


ARCHITECT Jackson & Moreland 8 
source 


BUILDER George A. Fuller (Co. 
source 


OWNER 
original present 


pyotocrarys *26 7/2 


TYPE (residential) single double row 2-fam. 3-deck tan apt. 


nhon=residentia 


NO. OF STORIES (lst to cornices) five plus 
ROOF 


cupola dormers 


MATERIALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 
(Other) Gric}brow stone Goncretd) iron/steel/alun. 


BRIES DESCRIPTION 


Modern brick structure with windowless facade, and recessed entry gained by 
ramyleading across facade. Purchase St. facade similar. 


EXTERIOR ALTERATION (minor) moderate drastic 
CONDITION Good) fair poor LOT AREA _ 8435 “sa. feet 
NOTEWORTHY SITE CHARACTERISTICS Building has facade on opposite street. 


SIGNIZICANCE (cont'd on reverse) 
Non-contributory. 


Dh K cleo 
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ADDRESS T-49 High St COR. Purchase St 
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Town Boston 


Place (neighborhood or village) Hvde Park _ ~ 


Name of Area Readville . 
Present Use industrial, commercial, residential 


Construction Dates or Period 1866 to late-20th c. 


S885 Overall Condition fair to good _, 


Major Intrusions and Alterations some demolition and 


Readville Carshops, Industrial Drive: Overview recentinfill 


Acreage approx. 215 acres 
Recorded by VILA-MK.MKEUCMM 


Sketch Map Organization The Public Archaeology Laboratory. Inc. 
Please see attached 
Date (month/day/vear) July 1997 
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ARCHITECTURAL DESCRIPTION (continued) 


interdependent facilities. It is the only surviving historic railroad shop complex in the city of Boston, and 
one of several of this type of resource remaining in New England. 


Northeast of the J. Baker, Inc. Building at 65 Sprague Street (MHC 11082, 1902), the complex located 


at 50 Horne Street, Prudential Fastener (MHC 12898, late-19th c.) consists of three individual buildings 
arranged ina “C” and intersected by Horne Street. The 3-by-10-bay rectangular buildings are of brick 


masonry construction, rest on concrete foundations, with flat, built-up roofs, and are of 1- to 2-stories. 
The elevations are marked by slightly stepped-out buttresses and have aluminum flashing at the rooflines. 
The southern building contains an entrance on the southeast elevation consisting of a single-light 
replacement door. There is also a roll-up door located on this elevation. Windows are rectangular, 
aluminum, fixed-sash arranged in a combination of single and double pane. The center building features 
the main entrance in the southeast elevation and a roll-up door also located on this elevation. Window 
openings are bricked-in on the southeast and southwest elevations. The northern building contains a 
single steel door and a roll-up metal door on the southwest elevation. These buildings are in fair 
condition, and are minor examples of masonry warehouse structures. 


Further northeast, off Hyde Park Avenue is Frank Kunkel & Son Hammered Forgings (MHC 12915, 
1883) located on Wolcott Court. The building is a rectangular, 1-story, 1-by-13-bay, masonry-and-steel- 
frame building, with a gable roof. The elevations are articulated by brick piers placed between the bays. 
The main entrance is located on the west elevation and to the north of a large, metal, roll-up loading bay. 
Above this is painted “FRANK KUNKEL & SON HAMMERED FORGINGS ESTAB. 1883,” arranged 
in three lines. Windows are rectangular, aluminum, fixed-sash, single-pane openings with bay-width 
concrete sills and lintels. The south elevation of the structure has been modified to an office building 
appearance, with a metal, standing-seam shed-roof over the entrance consisting of double metal-and-glass 
doors, skylights, and replacement windows. To the south of this structure is a 1'4-story, end-gable 
building, clad in corrugated metal with an asphalt-shingle roof. An entrance is located on the south 
elevation along with a large, metal roll-up door. An additional roll-up door is located on the west 
elevation. The last two bays on the east elevation are smaller and contain a standing-seam metal roof. 
The building has been extensively modified and derives most of its remaining character and association 
from the painted FRANK KUNKEL sign. 


To the east is the Standard Oil Co. Depot Complex (after 24 Wolcott Street) (MHC 12916, early 20th 


c.). The complex consists of six rectangular and masonry-and-steel-frame buildings on the north side of 
Wolcott Street. The main building, at the southwest corner of the site, is a 2-story, 3-by-3-bay building 
with a 1-story, shed-roof ell to the west. The main entrance is on the facade (E) and contains a massive 
concrete sill and lintel over bay-width doors. Above the entrance is a beam for a block-and-tackle hoist 
extending from the second floor with the opening boarded up. Windows are rectangular, 3/3 double-hung 
sash in segmental-arch openings with concrete sills. “STANDARD OIL CO.” is painted on the south 
elevation. The second building in the complex, to the east, is a rectangular, 6-by-3-bay structure. A 
stepped brick parapet runs above the roofline. The main entrance is located in a shed-roof porch in the 
south bay of the west elevation. Three paneled roll-up doors are located in the three north bays of the 
west elevation. Windows are 6/6 double-hung sash, with concrete sills and lintels. A brick chimney is 
located at the west elevation. The third building, at the northeast corner, is a 4-by-1-bay building of 
timber-frame construction with a high concrete foundation with heavy piers, sheathed in ribbed metal, 
with a south-sloping shed roof. A brick chimney and service door are located on the east elevation. To 
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ARCHITECTURAL DESCRIPTION (continued) 


the east of this building is a 1-story, concrete-block, shed-roof ell. The fourth building is located in the 
northern half of the complex. It is a brick, 3-by-2-bay, 1-story building. The main entrance is located 
in a larger central bay of the facade (S). The windows contain concrete lintels. A number “4” is painted 
on the facade. The fifth building is a smaller, end-gable, brick building with corbeled returns on the 
south elevation, located east of the fourth. The west elevation features a tall window with a concrete 
lintel above. The building has the number “5” painted on the lintel above the door. The sixth building 
is a 1-story, shed-roof, timber-frame building, with a stone foundation, at the northwest corner. Sheathed 
in ribbed metal, it is in very poor condition. Taken individually these are small, unremarkable examples 
of brick industrial buildings. Together, however, they comprise an unusual, intact example of an early- 
20th century urban industrial petroleum depot. 


Continuing further north is the E.C. Morris Safe Co. Building at 1693-1715 Hyde Park Avenue (MHC 
10984, 1893). The building contains two components connected by a party wall. The south section, 


Worth Filing and Storage Specialists, is a rectangular, 15-by-12-bay, masonry building with a flat roof. 
There are two loading docks with paired, metal roll-up doors on the east elevation. The segmental-arch 
window openings have been bricked in on all elevations and contain concrete sills. The section is 
relatively unremarkable, except for a 2-story, square tower at the southwest corner of the building. The 
Orleans Packing and Shipping section is rectangular with 14 bays. A 10-by-5-bay extension is located 
at the northwest corner. The main entrance contains a single-light, wood-frame door in the east elevation 
of the northwest addition. Rectangular window openings in this section contain steel, multi-pane sash 
on the north elevation, and have been bricked over on the east elevation. The west elevation contains a 
raised concrete rail dock with deep bracketed awnings. This sprawling multi-component building is in 
fair condition and is a typical example of a late nineteenth-century brick industrial building, with details 
such as window shape, brick trim, and eaves similar to other buildings in the area. 


North of this building, the Boston Woodworks Building at 1666 Hyde Park Avenue (MHC 12905, ca. 
1950), is a rectangular, 2-story, steel-frame building, resting on a stone foundation with corrugated-metal 
siding, resting on a stone foundation. The building comprises three Quonset huts joined lengthwise, with 
their widths to the street. There are two entrances, the first is centered in the facade (W) and consists 
of a single door with simple surrounds reached by concrete steps. The second entrance is located in the 
south bay of the west elevation. There is a loading bay located on each outside bay consisting of a raised 
truck dock with roll-up, panel doors. There is a small roll-up door in the east bay of the north elevation 
and another roll-up in a shed-roof addition at the east end of the north elevation. This building is in good 
condition, and is an unusual example of a Quonset hut used for an industrial function. The triple-arch, 
siamesed-roof construction is highly unusual. 


Continuing north, Royal Finishing at 1667 Hyde Park Avenue (MHC 12906, mid-to-late 20th c.), is a 


building consisting of three distinct components, resting on concrete foundations, with flat, built-up roofs. 
The primary structure, located along Hyde Park Avenue is a 2-story, 3-by-5 bay, masonry-and-steel- 
frame building. The central section is a low, 1-story, 9-bay-long building, clad in corrugated metal with 
brick and concrete-block shed additions to the north. The western block is a high, corrugated-metal-clad 
building with bands of multi-pane windows along the roofline, similar to the addition at Metropolitan 
Motors/Hyde Park Truck Repair at 1661 Hyde Park Avenue (MHC 12904, mid-to-late 20th c.). The 
main entrance, centered on the east elevation, is reached by concrete steps. A loading dock with a wood- 
paneled, roll-up door is located in the north bay of the east elevation. One metal roll-up door is recessed 
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HISTORICAL NARRATIVE (continued) 


In the late 1840s industrial activity increased, and according to the state census in 1845, mills in the area 
produced cotton cloth, woolen products, starch, chemical preparations, chronometers, cordage, and 
confectionary. Until it burned in 1855, the Dorchester Cotton and Iron Co.’s (1811) cotton mill was the 
town’s largest manufacturer. In 1865, by benefiting from wartime contracts, the Hyde Park Woolen 
Co.’s (1862) mill became the area’s largest employer. The surge in manufacturing activities of the textile 
industry, especially the Dedham Manufacturing Co. were responsible for the incorporation of Hyde Park 
as a separate town in 1868 (MHC 1980:10). Gradually, during the late-19th century, a switch from 
textile to other industrial concerns occurred in Hyde Park. Industrial activity along the Neponset River 
continued to expand during the late 19th century in Readville due in large part to the railroad maintenance 


facilities of the Readville Car Shops (MHC 11076; 11082; 12907-16, 1902). 


The original Dedham Cotton Manufacturing Co.’s mill (no longer extant) was built on the fifth and last 
water power privilege granted on Mother Brook and the only privilege located in Readville. The original 
company was begun in 1815 by Samuel Dexter, a Dedham lawyer who also served as a Congressman and 
Secretary of War in John Adams’ administration. For the first five years, the company operated as a 
cottage industry, employing workers to weave cloth out of their homes. However by 1820, the factory 
system went into effect when 30 female workers were brought from Maine to staff this first mill. The 
mill was purchased by James Read sometime before 1847. Read, a member of the Boston firm Read and 
Chadwick, already owned the next mill upstream, the Norfolk Manufacturing Co. along with Taft’s 
brother, Ezra. Read became the largest stockholder in the Dedham Cotton Manufacturing Co., and in 
1847 the Dedham Low Plains school district voted to rename itself “Readville” in Read’s honor. The 
mill closed briefly during the Civil War due to cotton shortages. After the war it was reopened and the 
earliest building now on the property, a steam-powered mill, was added in 1866. The mill continued 
under different owners in the manufacturing of cotton cloth, and in 1922 began processing wool. By the 
1950s the mill was used for non-textile purposes, and the early-19th century portion of the mill burned 
in the 1960s (Stott 1983 [The Dedham Cotton Manufacturing Co.]). The mill has been converted to 
apartments owned by the Mother Brook Trust. 


In 1855, Readville became a railroad junction with the connection of the Midland Railroad (1850) and 
the Boston and Providence Railroad (1835). Railroad activity spawned further suburban development, 
and increased industrial and railroad-related activities in Readville (MHC 1980:9). In the 1890s, the New 
York, New Haven and Hartford Railroad, which had consisted of many smaller local lines with 
maintenance performed at scattered locations, decided to concentrate all maintenance activity in one 
central location for greater economy and convenience. The Readville shops site, nine miles from Boston, 
was chosen for its location in an angular parcel within the tracks of the main line and the Dedham Branch. 


Plans for the car shops called for the efficient movement of material through the site. This was 
accomplished through such machinery as a transfer table to move cars between the 10 parallel tracks 
servicing the Paint and Erecting Shops. The surrounding blacksmith, truck and cabinet shops were linked 
by an electric trolley transporting products and materials through the site. The 70-acre site could service 
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HISTORICAL NARRATIVE (continued) 


machine department (1879) are no longer extant. The earliest part of the present complex was a machine 
shop constructed in 1881. The business was expanded in 1899-1901 when two, 3-story additions were 
constructed. In 1906 an author remarked “the company’s fame is worldwide on their special machines 
for the use of sugar refiners, rubber and leather manufacturers and other industries.” The company 
closed in 1957 (Stott 1983 [American Tool & Machine Company]). Since that time the complex has 
continued to be used for warehousing and manufacturing, with ACME Industrial Equipment Co. the 
present tenant. 


Another metalworking industry located in Hyde Park was Frank Kunkel & Son Hammered Forgings on 
Wolcott Court (MHC 12915, 1883) established in the town in 1883. 


In 1874, two years after American Tool & Machine Co.(MHC 10981, 1881) constructed its foundry, 


John T. Robinson and Charles Spring began manufacturing paper box machinery. . The present location, 
the John T. Robinson & Co. Complex at 1476 River Street (MHC 11073, 1888) was not begun until 1888 
when the business, relocated from Cleary Square to Hyde Park and the oldest building of the present 
complex, a machine shop, was completed. The building expanded about 1900 when an ell along 
Reservation Road was constructed. The business was in operation until about 1978. The Sterling 
Corrugated Box Co., Inc. was a similar company to locate in Hyde Park, closer to the Readville Car 


Shops (MHC 11076; 11082; 12907-16, 1902), most likely to take advantage of the site’s close proximity 
to rail lines. 


In the 1890s industrial firms continued to leave Boston and relocate to Hyde Park. Among these firms 
was the E. C. Morris Safe Company at 1693-1715 Hyde Park Avenue (MHC 10984, 1893) and the 
former G. W. Stafford Company at 1679-1683 Hyde Park Avenue (no longer extant), which needed more 
space to accommodate its growing operation and chose Hyde Park because of its proximity to railroad 
lines. Head of the G.W. Stafford Company at the time, and instrumental in its decision to relocate was 
Robert Bleakie, also head of the Hyde Park Woolen Mills (no longer extant). It was reported just after 
construction, that the plant was the largest and most complete safe plant ever built, and the only 
completely electrified plant of its type. The plant closed in 1896 and was reopened as what was 
ultimately known as the George W. Stafford Company, an automatic loom manufacturing concern. In 
1911 another building was added to the site, a foundry designed by Providence architect C.R. Makepeace. 
The building continued to be used for this purpose until 1931 when it was divided into smaller spaces for 
manufacturing and warehouse purposes. At the present the building is used by Orleans Packing and 
Distributing (Stott 1983 [E. C. Morris Safe Company/G. W. Stafford Company]). 


Support industries also prospered in Hyde Park which supplied oils and lubricants for machine shops, 
cranes, rail car bearings, and other machinery in the area. An example of this is the Standard Oil 


Company Depot Complex (after 24 Wolcott Street) (MHC 12916, early 20th c.). 


The year 1903 marked the climax of industrial expansion in the Readville area, and suburban expansion 
from Boston fostered continued residential development. During that year the B. F. Sturtevant Blower 
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Massachusetts Historical Commission 
Massachusetts Archives Facility 
220 Morrissey Boulevard 
Boston, Massachusetts 02125 
Town Boston 


Photograph 


Place (neighborhood or village) South End 


Name of Area South End 


Present Use industrial, residential, and commercial 


a 


a 
2 Construction Dates or Period 1875-ca. 1920 


_§ Overall Condition _ fair to good 


if Teas a Major Intrusions and Alterations some demolition and 
bb GE eee EEE 
f ' z = : ; 
™ infill 
560 Harrison Avenue (BOS. 1478) Acreage ____approximately 83 acres _ 
Recorded by VHA, MK, MKH, CMM 
Organization The Public Archaeology Laboratory, Inc. 


Date (month/day/year) Tuly 1997 ____ 


Sketch Map 


BOS.RK 


AREA FORM 
ARCHITECTURAL DESCRIPTION _X_ see continuation sheet 


The South End Industrial Area comprises approximately 83 acres located south of Chinatown and the Massachusetts 
Turnpike Extension, south of downtown Boston. The roughly L-shaped area is bounded on the east by Albany 
Street, on the north by Herald Street, to the west by Shawmut Street and Harrison Avenue, and to the south by 
Union Park Street. Located north of the Lower Roxbury Area (MHC RS). The area includes 20 buildings, most 
of which can be described as masonry-clad, multi-story, rectangular factory, machine-shop, and warehouse 
buildings with flat-roofs, regular fenestration patterns, brick and granite trim. The first floors typically contain 
heavy granite and iron structural members allowing wide bays for display of merchandise and movement of raw 
materials and finished products through the building. Historically, the main industries of the area included furniture 
making, with pianos a specialty. The area also includes a significant early electrical generating station, the former 
Boston Elevated Railway Co. Central Power Station at 540A Harrison Avenue (MHC 1477, 1892). Most structures 
are in fair to good condition, and the area benefits from significant adaptive reuse as well as mixed use of its 
industrial structures. The following descriptions begin at the north end of Harrison Avenue, proceed south to Union 
Park Avenue, return north along Albany Street, and end on Shawmut Street. 


Beginning at the north-most building on Harrison Avenue, the James L. Jenks Building at 434 Harrison Avenue 
(MHC 1472, ca. 1880) is a 5-story, trapezoidal, 3-by-9-bay, flat-roof, brick masonry building. The facade is 
articulated by rounded comers and full-height brick piers with stone bases and capitals. The main entrance is 
located in the north bay of the facade (W) and consists of a round brick arch containing two wood-panel doors 
separated by a wood panel under a multi-light arched transom. Additional entrances are located on the facade 
consisting of single, 


HISTORICAL NARRATIVE _X. see continuation sheet 


Boston’s readily available coastal access provided the source of its early commercial growth. In the 18th century, 
the old South End, the area west of Congress Street referred to now as the Leather District, consisted of fields, 
gardens, and large houses (Stott 1983 [Boston Proper]). As the shoreline advanced due to filling, industries 
followed in its path. In 1842, the area east of Harrison Avenue contained port facilities (Sampson, Davenport and 
Co. 1848). By 1852, the southern portion of Albany Street had been constructed, and both Albany Street and 
Harrison Avenue had waterfront access along their lengths (McIntyre 1852). Because of continued eastward filling 
in South Bay, Albany Street replaced Harrison Avenue as the waterfront thoroughfare by 1866, and dock facilities 
were located on the east side of the street (Sampson, Davenport and Co. 1866). As the 19th century continued, the 
shoreline moved further away from Albany Street, although the area retained port facilities. Filling continued into 
the 20th century, and by the 1950s, with the construction of the Southeast Expressway, all that remained of South 
Bay was a narrow channel draining the Roxbury Canal (Office of Public Archaeology 1989:196) 


The majority of the present-day South End was developed in mid-to-late 19th century, beginning in the 1850s as 
part of real estate speculation on the newly-filled land auctioned off by the city. Then known as the “New South 
End,” it was envisioned as a middle- and upper-middle-class neighborhood by its founders. However, the industrial 
activity on the southern and eastern boundaries attracted more laborers than Boston professionals (BRA n.d. 
[Background and Overview of Boston's South End]). Early development concentrated along Washington Street and 
remnants can be seen in the London-Style residential buildings along Union Park Street (MHC 1980:2). Further 
impetus for the development of the South End came in the 1860s with the construction of Boston City Hospital 
south of the area’s boundaries along Albany Street in 1864. Most of Boston’s industrial development in the last 
BIBLIOGRAPHY and/or REFERENCES -X. see continuation sheet 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Arsa OBD 


ADDRESS 245 S ummer St. COR. Dorchester Ave. 


NAME Stone & Webster Building 
present original 


MAP No. D4N/136 SUB AREA Wholessle 
DATE 1973 permit 5-13-1973 


source 


ARCHITECT Welton Becket & Assoce, N.Y.C. permit 


sourcs 


WRT snartins Gonatcontiom Ga dare t 


source 
BRA 


OWNER Cabot, Cabot & Forbes Co. 
origina present 


pmorocaaras “3y2/s-go 


TYPE (residential) single double row 2-fam. 3-deck tan apt. 
ee ee ee ee, 


NO. OF STORIES (lst to cornices) fourteen plus 
ROOF flat cupola dormers 
MATERTALS (Frame) clapboards shingles stucco asphalt asbestos alum/vinyl 

(Other) brick stone concreteC iron/steel/ alum 
BRIEF DESCRIPTION 


International style steel frame office block with metal and glass skin. Pedestrian 
level recessed behind piers, and upper levels present sheer facadee Continuous 
fenestration creates ribbon effect across facades. 


EXTERIOR ALTERATION moderate drastic 
CONDITION(good ) faiz poor LOT AREA ‘sq. feet 


NOTEWORTHY SITE CHARACTERISTICS Freestanding structure faces new Federal Reserve 


B Buildi and j 1 j j Cg 


SIGNIFICANCE (cont'd on reverse) 

Like the new Federal Reserve Bank Building, 
the Stone and Webster Building has effectively 
extended the financial area into the South ~ 
Station areas Because of its relatively low | 
profile and uncomplicated facades, it presents 
a non-competing backdrop for the monumental, 
Classical Revivel South Station Headhouse. 


Welton Becket and Assoc., a New York based 
firm, also designed the new Blue Cross/Blue 


BOSTON LANDMARKS COMMISSION Building Information Form Tor Yo. Arsa__ OBD 


ADDRESS 25-35 Dorchester COR. 
NAME _U.S.P.0. S outh Postal Annex & Addition 


present origusal 
MAP No. 24N/13E SUB AREA Wholesale 
DATE i+3 j ae 
sourcs 


ARCSTTECT Addition: Pederson & Tilney - permit: 


sourcs 
BUILDER Addition: McCloskey-Lease11 " 
scuscs 
OWNER 
Orzginal present 


egotocaarus 34/6, #34°/1-80 : 


tise (zesidential) siszle double cow 2-fam wdec apt. 


Gon=residential) U.S. Post Office a 
NO. CE STCRIES (1st to cornice) 4 4 3 plus basement, 


ROOF flat cupola dormers 


MATERTALS (Frame) clapooazds singles stucco asphaly asbestss alun/vinyl 
(Geser) Genes stone Genesee Cisve/s2eel/@. 


BRIST DESCRISTION 2 part structure. Original building rectangular, metal-clad box, 

grey in color, with horizontal white banding. Two, vertically parallel rows of aluminum 
ventilator ducts on facade. Yellow metal railing at roof, Addition is red brick & concrete 
box; concrete above-grade basement features entry bays recessed into facade. Horizontal 


concrete bands over lst & 2nd levels. 


EXTERIOR ALTERATION Cease acderata drastic 
CNDITIONGeed faz poor LOT AREA sq. faec 


NOTE*ORTSY SITE CSARACTERISTICS extends along Fort Point Channel 


SIGNTESTCaNCE (cone'd oa severse) 
Structures do not contribute architecturally to 
surrounding arede 


There is no permit available for the original structure. 
It was probably constructed in the 1950s. 


US POSTAL SERVICE 


Historic, Architectural & Archeological Significance Survey 


1. General Information 2ay 


a. Facility Name b Historic/Oryginal Name 
United States Post Office United States Post Office 


c. Finance/Subloc. No. d. Stre Size (Sg. Ft.) e. Lot, Block 
103,840 square feet 


Lot 5365, Block 5 
f_ Property Address (Include county & 21h code) 2, Building Size (Sg. Ft.) h. Building Size (Dimensions 
General Mail Facility 103,840 square feet 590'-0"x176'-1 3/8" 
25 Dorchester Avenue (Suffolk County) \_ Is Building Open to Public? 
Boston, Ma, 02205 - South Postal Annex Yes ,0F 


j. Address of Office with Building Records (Name and address of field k. Original Use of the Building 
office, region, etc. with official file) Post Office ’ 
1. Present Use 
Post Office 


U.S. Postal Service 
2. Property Appearance 


10S0 Waltham St., Lexington, Ma. 02173 


a. Description of General Ares (Deseribe netwhborhood, historic district, land use & direct or indirect effect upon other building of historic interest. 
If more space is needed, atiach additional sheets.) 


The General Mail Facility is located in a very diverse area of the City of Boston. Within 
the general vicinity are office buildings, warehouse buildings, retail facilities, banking, 
a major transportation center and the Fort Point Channel. The channel is an historic area 


being the site of the Boston Tea Party. Across the channel are other warehouses and retail 
units and the recently conceived Children's Museum which is an excellent example of 
adaptive reuse. 


b. General Condition of Property (Site and Building) 
The site on which this Postal Facility is located is totally covered with the building. 
Dorchester Avenue which runs along the East side (front) of the site has been taken for use 
by the Postal Department. Therefore, there is no substantial landscaping area. But on the 
North side of the site between the building and the Stone and Webster offices, some unused 
land does exist that could perhaps be planted, paved, and utilized. The property is well 
maintained and is in very good condition. : 


c. Description of Building Maternal (Roofs, walls, foundation, interior Jeatures, flaor and ceiling, etc.) 
The renovated General Mail Facility now has a aluminum panel skin. At the entrance on the 
first floor the East facade has floor to ceiling glass and the North wall consists of a cor- 
rugated metal panel in a half arch configuration with a vaulted skylight cutting through at 
the two o'clock positicn. The majority of the aluminum panel is a dark bronze and there cre 
horizontal bands of varying widths at different levels around the building. At four loca- 
tions along the East elevation, there are protrusions through the skin that appear to be 
vents for the work areas. At the fourth floor level are the only windows that remain in the¥** 


d. Description of Floorplan (A tach drawings tf available_} SEE ATTACHED PLAN 


***rehabilitated structure. They are paired, in most instances, and are shaped to resemble 
port holes. The West facade for the most part is concealed from view by train tracks and 

canopies. The lobby is done in the same style as the exterior. The floor is 1" x 1" cerami 
tile and the base is painted steel plate. The walls are dark bronze aluminum panels to match 
the exterior, Signage in the lobby is very well executed. White lettering on blue aluminum 
panels hang over both the self-serve and service counters. The service counters and writing 


1 . 


aD a = D EO w oa ere ‘s } rT) re ro abt Dc 
¢, Description of unusual or unique subterranean features (Aasemens, tunnels, vaults, shelters, etc.) 


Partial basement. 
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BOSTON LANDMARKS COMMISSION Building Information Form Form No. Area CBD 


31-5 High St. 
ADDRESS 172-180 Federal COR. 265-271 Purchase St. 


NAME Weld Building [ — 
present origina 


MAP No. o4N/13E SUB AREA Financia] 
DATE 

sources 
ARCHITECT __ : : 


- 1987 rooftop addition: > August Associates, Architect 
BUILDER Norcross Brothers * Ce bros Management, bld. 
source re 


OWNER Weld Estate 
origina present 


HoTocRapEs (44/5 | +4/%-so 


double row 2-fam. J3-deck ten apt. 


TYPE, (res idential) single 


NO. OF STORIES (lst to cornice) plus 


ROOF cupola dormers 


MATERIALS (Frame) clapboands shingles stucco asphalt asbestos alum/viayl 
(Other) Grickyrange @tone) limestone concrete iron/steel/alum. 

6x9x14 bay Classical Revival commercial building, featuring central 
BRIEF DESCRIPTION entry with polished granite Doric columns set in antis within granite 
enframement, supporting entablature with console brackets & surmounting wrought iron 
balustrade. 2nd level of stone, ornamented with round medallions & pendant swags flank- 
ing double windows at outer corners. Upper levels feature flanking 3-bay projecting 
pavillions with stone window enframements & projecting keystones. Central section has 
paired windows separated by projecting brick piers supporting stone entablature with 
EXTERIOR ALTERATION (@inor) moderate drastic modillioned cormice. 


storefronts , 
CONDITION (good fair poor LOT AREA 10,094 sq. feet 
NOTEWORTHY SITE CHARACTERISTICS Located at end of block, its 3 facades formall 


finished, all in similar fashion. Faces small landscaped brick plaza & 
F T Bui 


SIGNIFICANCE (cont'd on reverse) 


Structure architecturally significant as work of 
major Boston architectural firm, as well as being 
handsome example of turn of the century Classical 
Revival style office building, and as being one of 
few remaining early structures in an otherwise much 
modified area. 


George F. Shepley (1860-1903), Charles H. Rutan 
1851-1914), & Charles’ A. Coolidge (1858-1936), all 


partnership serving as successor firm after his _ 


toe mo Ve ae trained in the office of H.H. Richardson, their 
Cnn’ a ae 


PLU 
Muk t&\yo 


CENTRAL ARTERY/THIRD HARBOR TUNNEL PROJECT 
Updated Survey of Historic Resources 


172-180 Federal St. CBD 
Weld Building 


LOCATION: 
Map Number: 24-13 
Subarea: Central Area 


Corridor: primary 


NATIONAL REGISTER STATUS 


INDIVIDUAL STATUS: DISTRICT STATUS: 
Individual NR-Listed In NR District 
Individual DOE In DOE District 
X = Individual NR-Eligible In NR-Eligible District 
——  AbHeMMived Way, WMHe 4/18/70 — 


Name of District: None 


BOSTON LANDMARKS COMMISSION STATUS: 
Landmark Status: None 
Survey Category: 3 


BLC District: None 


Boston Affiliates, Inc. 
January, 1989 


BUS. (7122 


Historic Architectural Resources Technical Report 


Attachment BB Inventory of Historic and Archaeological Assets of 
the Commonwealth Area Form for Properties 
Previously Not Surveyed 


Attachment BB includes copies of Inventory of Historic and Archaeological Assets of the Commonwealth 
forms (excerpted) for properties not previously surveyed. 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 
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MASSACHUSETTS ARCHIVES BUILDING 
220 MORRISSEY BOULEVARD 
BOSTON, MASSACHUSETTS 02125 


Photograph Town/City: | Boston 
Place (neighborhood or village): Fort Point Channel 


Name of Area: Gillette Complex 


Present Use: Manufacturing 


Construction Dates or Period: Circa 1910 — 2000 


Overall Condition: | Good 
Major Intrusions and Alterations: None 


Acreage: Approximately 37 


Recorded by: Brian Lever 


Organization: Epsilon Associates, Inc. 
Date (month/year): April 2014 
Locus Map 


See continuation sheet 


Xx] see continuation sheet 


4/11 Follow Massachusetts Historical Commission Survey Manual instructions for completing this form. 
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MASSACHUSETTS HISTORICAL COMMISSION Area Letter Form Nos. 
220 MORRISSEY BOULEVARD, BOSTON, MASSACHUSETTS 02125 Pe? 


[x] Recommended for listing in the National Register of Historic Places. 
If checked, you must attach a completed National Register Criteria Statement form. 


Use as much space as necessary to complete the following entries, allowing text to flow onto additional continuation sheets. 


ARCHITECTURAL DESCRIPTION 


Describe architectural, structural and landscape features and evaluate in terms of other areas within the community. 


The Gillette Complex totals approximately 37 acres in the Fort Point neighborhood of Boston. It is bounded on the 
northeast by Necco Street and Necco Court, on the southeast by A Street, on the southwest by West Second Street and 
the northwest by Dorchester Avenue and the Fort Point Channel. The surrounding neighborhood is a mix of commercial 
and light industrial properties largely consisting of multi-story masonry buildings with some mixed-use buildings having 
residential units on their upper stories. Also in the immediate area, but in smaller numbers are some multi-story wood 
frame and masonry multi-family residences. 


The Gillette Complex consists of 17 parcels of land with 20 buildings that are freestanding, attached, or semidetached 
with connecting passageways. As well as the buildings, the property also has large parking lots, landscaped areas, and 
the Binford Street Park along the Fort Point Channel. The tree-lined harborwalk also runs along the property at the 
shoreline of the Fort Point Channel and tree-lined areas are also seen on a portion of A Street, Necco Street, and 
Dorchester Avenue. The property is accessed from the surrounding streets as well as an interior street network including 
Mt. Washington Avenue, Granite Street, Binford Street, Baldwin Street, Baldwin Place, and Richards Street, where there 
are loading docks as well as tractor trailer storage. 


At the time of Gillette’s first occupying the property, the Fort Point Channel ended further south within the present parking 
lot to the north of Building 12. By 1938, a park with baseball diamond was located adjacent the Channel north of Building 
1 and by 1955 a portion of this area was converted into a parking lot. The southernmost section of the Channel was filled 
in by 1969 and the new area used as parking lot. As Gillette’s operations expanded the complex grew, first east and west 
along West Second Street and then northward taking over property that was previously used by the Domino Sugar 
Refinery and the New England Confectionary Company (NECCO) including Building 19 (MHC# 15353) and Building 20 
(MHC# 15354) which are listed on the National Register of Historic Places as part of the Fort Point Channel Historic 
District. 


In the 1990s the complex’s landscape was changed dramatically with the construction of the I-90 tunnel under Fort Point 
Channel. The Gillette Complex had used since 1926 an intake structure at the shoreline of the Channel to provide 
seawater into the manufacturing plant for the purpose of cooling equipment. The intake structure was removed and the 
parking lot north of Buildings 14, 16, and 17 was excavated for the construction of the tunnel. When the tunnel was 
completed, the parking lots were restored and a new intake structure (Building 18) was constructed along with the Binford 
Street Park and the Harborwalk. 


Please note: for the purposes of architectural descriptions buildings have been labeled by numbers according to the 
included locus map. The Gillette Company used letter designations to refer to buildings within its complex and those 
designations are not available at the time of documentation. To avoid confusion with Gillette designations, number 
designations are used to describe buildings in the complex. 


Building 1 built in 1923 rises nine stories from a granite block foundation to a flat roof and is five by three bays. The 
building has a roughly rectangular footprint and is attached to Building 2 on the east elevation and has matching details 
and features to it with the exception of the ninth story, entrances on West Second Street, and lacking a parapet. The 
ninth story (a later addition) is set back from the eave. The brick and concrete exterior features multi light replacement 
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MASSACHUSETTS HISTORICAL COMMISSION Area Letter Form Nos. 
220 MORRISSEY BOULEVARD, BOSTON, MASSACHUSETTS 02125 a 


aluminum windows some of which have been infilled with louvers and vents as well as vertically laid brick lintels and 
concrete sills. Brick columns separate sets of windows and concrete cornices separate the first two stories and the eighth 
story, wrapping around the building. At the rear (northeast elevation) are large brick columns with recessed brick panels 
and a recent single-story seven by four bay glass and metal-clad addition serving as the employee gym. The building 
features an entrance on Dorchester Avenue with concrete steps and pipe rails leading to a set of steel double doors with a 
steel panel above. 


Building 2 built in 1918 rises eight stories from a granite block foundation to a flat roof and is ten by three bays. The 
building has a rectangular footprint and is attached to Building 1 on the west elevation with matching details and features 
except lacking a ninth story and having a parapet as well as entrances on West Second Street. The building is also 
attached to Building 3 on the north elevation with an open rectangular courtyard between them. The brick and concrete 
exterior features multi-light replacement aluminum windows, some of which have been infilled with louvers and vents, as 
well as vertically laid and jack arch brick lintels and concrete sills. Brick columns separate sets of windows and concrete 
cornices separate the first two stories and the eighth story wrapping around the building. A brick and concrete parapet 
runs east from the main entrance along the roof edge. The building has two entrances on West Second Street, the main 
entrance with its projecting brickwork features a set of replacement steel double doors flanked by recessed concrete 
panels with a recessed concrete panel above the door with “1918” inscribed in it, below a four light replacement aluminum 
transom and a pair of concrete brackets supporting concrete entablature. A second entrance east of the main entrance is 
recessed and features a pair of replacement steel double doors. 


Building 3 built in 1926 rises eight stories to a flat roof and is ten by six bays with a roughly rectangular footprint. The 
building is attached to Building 2 at two locations at the east and west ends of the south elevation with an open 
rectangular courtyard between them and also abuts Buildings 1, 5, and 12. The building is similarly detailed to Building 2 
with a brick and concrete exterior featuring multi-light replacement aluminum windows some of which have been infilled 
with louvers and vents, brick columns separating sets of windows, and concrete cornices separating the first two stories 
and the eighth story wrapping around the building. A brick and concrete parapet wraps around the rooftop. Located atop 
the connections to Building 2 are brick clad hip roofed rooftop entrances. A recent glass enclosed two-story, one by ten 
bay addition with a curving north elevation is at the rear of the building connecting to Building 12. 


Building 4 built circa 1910 rises six stories from a brick foundation to a flat roof and is five by four bays with a rectangular 
footprint. The building is connected to Building 2 with a six-story corrugated metal clad addition that also serves as a 
loading dock off of the west elevation. The building also abuts Building 6 on the east elevation and Building 5 on the north 
elevation. The brick and granite exterior features multi light replacement aluminum windows some of which have been 
infilled with louvers and vents as well as vertically laid brick lintels and granite sills. Brick columns separate sets of 
windows and a brick parapet wraps around portions of the roof. There are two entrances to West Second Street, one has 
been infilled with brick and the other has a set of steel double doors with a four light aluminum transom above. 


Building 5 built circa 1910 rises five stories from to a flat roof and is approximately 10 by 12 bays with a rectangular 
footprint. The building is obscured from view by abutting Buildings 3, 4, and 7 as well as connector additions to buildings 
12 and 13 at the rear. The building features a brick exterior and singular window openings. 


Building 6 built 1917 rises six stories from a concrete foundation to a flat roof and is five by eight bays with a rectangular 
footprint. The building abuts Building 7 on the north elevation, Building 8 on the east elevation and Building 4 on the west 
elevation. The brick, concrete, and granite exterior features multi light replacement aluminum windows, some of which 
have been infilled with louvers and vents as well as concrete lintels and granite sills. Concrete columns separate sets of 
windows and a band of concrete runs across the front (south) elevation. There are two entrances to West Second Street, 
one has a roll-up steel overhead door and the other has a set of steel double doors with a four light aluminum transom 
above. 
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Building 7 built circa 1910 rises five stories from to a flat roof and is approximately 10 by 12 bays with a rectangular 
footprint. The building is obscured from view by abutting Buildings 9, 6, and 5 as well as connector addition to buildings 
12 and 13 at the rear. The building features a brick exterior and singular window openings. 


Building 8 built in 1926 rises one-story to a flat roof and is approximately nine by four bays with a rectangular footprint. 
The building abuts Building 6 on the west elevation and Building nine on the north elevation with an entry court and 
loading area off of the east elevation. The building features a brick exterior and tripartite aluminum replacement windows 
with concrete sills separated by brick columns. The building has one former entrance on West Second Street that has 
been infilled with brick with an adjacent single aluminum replacement window and another entrance off of the east 
elevation with a pair of steel replacement double doors and a concrete landing. 


Building 9 built in 1926 rises nine stories to a flat roof and is seven by four bays with an “L” shaped footprint. The building 
abuts Building 10 on the west elevation, Building 8 on the south elevation, Building 6 on the east elevation, and Building 
14 on the north elevation. The brick, metal panel, and concrete exterior features multi light replacement windows with 
concrete columns separating windows and horizontal bands of concrete delineating floors. The roof features the terminus 
of a stairtower as well as a small penthouse. 


Building 10 built circa 1985 rises two stories from a concrete foundation to a flat roof. The main block is five by seven 
bays with a roughly rectangular footprint and a two-story, three by three bay wing off of the west elevation connecting to 
Building 9. The building also abuts Building 11 on the north elevation. The brick exterior features an overhanging second 
story, sets of five single pane aluminum windows and bands of horizontal granite panels wrapping around the building. 
The roof features a penthouse at the northern end of the building. The building has one entrance directly onto West 
Second Street with a single steel door accessed by a concrete ramp. Another person entrance is adjacent the loading 
dock off of the east elevation with a glass door with flanking sidelights and a transom above, this area is accessed off of 
West Second Street via an entry court and parking area. The building also has a single steel door entrance off of A 
Street. 


Building 11 built circa 1969 and 2000 rises two stories from a concrete foundation to a flat roof. The approximately seven 
by 13 bay building has a rectangular footprint and is substantially altered from its initial construction. The building abuts 
Building 10 on the south elevation and Building 14 on the west elevation. The brick and concrete exterior is similar to 
Building 10 on a portion the east elevation, which changes in style from primarily brick for roughly 1/3 of the elevation to 
brick and concrete for the remaining 2/3’s of the elevation. The brick and concrete sections are similar to Gillette 
Building’s 6 and 9 with concrete columns separating sets of windows along the east and north elevations. A concrete 
watertable and a band of concrete at the roofline also wrap around a portion of the building. 


Building 12 built in 1928 rises five stories to a flat roof with a rectangular footprint and has been substantially modified 
over its history with subsequent additions. The building is also obscured by the abutting buildings and additions. The 
building abuts Buildings 13 and 14 on the east elevation and Buildings 3 and 5 on the south elevation. The present five- 
story building is approximately 170 feet long by 130 feet wide. The building has a mixture of metal cladding on later 
shorter additions surrounding the original five-story building with a brick exterior. The flat roof features a skylight. In 
approximately 1960, a two-story addition off of the south elevation and a three-story addition off of the west elevation were 
constructed and in approximately 1970, a four-story addition off of the north elevation was constructed with the present 
smokestack. 


Building 13 was built in 1914 with a main block that rises six stories to a flat roof and is approximately seven by six bays 
with a roughly rectangular footprint. The northeast corner of the building is clipped at an angle giving the building a 
slightly irregular footprint. The building is obscured from view by abutting Buildings 7, 12, and 14 as well as subsequent 
additions. The brick exterior features singular and paired window openings separated by brick columns. A brick chimney 
is located on the east elevation and two rooftop penthouses are located at the northern end of the roof. In approximately 
1960, a two-story addition was added off of the south elevation connecting the building to Building 7. 
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Building 14 was built from 1961 through 1963 and rises two stories to a flat roof and measures approximately 1000 feet 
long and 200 feet wide. The brick building has three exposed elevations, east, west, and north. The east elevation has a 
flat brick surface with large sets of multiple single pane rectangular windows at the second story, some of which have 
been infilled with mechanical equipment as well as entrances on the first story. This elevation also abuts Buildings 11, 15, 
and 16, and has some small one-story additions and containment units. The north and west elevations are designed to 
fan outward from the building with brick walls at an angle to the main block and have their openings infilled with two-story 
sections of glass block windows with transoms above. Some of these openings also have entrances on the first story. 


Building 15 was built in approximately 2000 rising roughly four stories high to a flat roof. The building abuts Building 14 on 
the east elevation. The building measures roughly 300 feet long by 100 feet wide, the rectangular building is clad in 
corrugated metal siding and devoid of window openings. 


Building 16 was built circa 1985 and rises two stories from a concrete foundation to a flat roof measuring approximately 
250 feet long by 130 feet wide. The building abuts Building 14 on the west elevation and Building 17 on the north 
elevation. The concrete exterior is similar to Gillette Building’s 6, 9 and 11 with concrete columns separating sets of 
windows however no brick is used, instead there are alternating concrete panels on the exterior. A concrete watertable 
and a band of concrete at the roofline also wrap around a portion of the building. Two small one-story additions have 
been constructed off of the south elevation. The larger six by two bay addition features an entrance via a short staircase. 


Building 17 was built circa 1950 with a circa 1985 addition. The building rises one-story from a concrete foundation with a 
main block measuring approximately 150 feet long by 180 feet wide. The brick exterior features a concrete watertable 
and sets of rectangular single pane windows. A brick chimney is located at the northern end of the roof. The circa 1985 
addition is located off of the south elevation and measures roughly 70 feet long by 180 feet wide, this addition abuts 
Building 16 and has similar details with concrete columns separating sets of windows on the brick exterior. A concrete 
watertable and a band of concrete at the roofline also wrap around a portion of the building. 


Building 18 was built in 1995 rising one-story from a concrete foundation to a flat roof adorned with a concrete cornice. 
The building measures roughly 60 feet long by 70 feet wide. The west elevation facing Fort Point Channel is the most 
highly stylized with projecting segmental arched windows openings topped with brick entablature and concrete sills below. 
The tripartite windows are either singular or ganged and have arched transoms. The south elevation has two steel entry 
doors accessed via a steel staircase. At the northwest corner of the building is a small porch with a brick column, 
concrete landing, pair of steel doors, and a steel staircase. 


Building 19 was built in 1907 in Classical Revival style. The six-story brick building rises from a brick foundation to a flat 
roof and is six by five bays. The front (north) elevation is the most highly detailed. On the first two stories are rectangular 
or jack arch paired windows with sandstone, granite or cast iron lintels and sandstone sills. Brick corbelling and a 
sandstone cornice separate the first two stories from the remainder of the building. On the upper three stories paired 
segmental arched window openings with brick and sandstone lintels and sandstone sills. On the sixth story are paired 
rectangular window openings with sandstone lintels and sills. Elsewhere on the building are singular segmental arched 
window openings with brick lintels and sandstone sills. Many of the original wood two-over-two double hung windows 
have been replaced with one-over-one replacements or infilled with brick. Door openings on the front fagade are located 
at the first and second stories and consist of pairs of original wood panel double doors with transoms above, later 
replacement steel replacement doors, or have been infilled. Decorative corbelling is present between sets of windows at 
the sixth story below brick dentil detail and the cornice and a round cast iron plaque inscribed with “BWCo 1907” for the 
Boston Wharf Company and 1907 date of construction. A corrugated sheet metal passageway connects this building to 
19-27 Melcher Street from the third through sixth stories on the north elevation with another corrugated sheet metal 
passageway connecting this building to Building 20 from the third through sixth stories on the east elevation. A metal fire 
escape is also located on the east elevation. The rear elevation only has window openings on the third through the sixth 
stories. The roof features a brick parapet and a corbelled brick chimney. 
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Building 20 was built in 1907 in Classical Revival style. The six-story brick building rises from a brick foundation to a flat 
roof and is six by five bays. The front (north) and east elevations are the most highly detailed. On the first two stories are 
rectangular or jack arch paired windows with sandstone, granite or cast iron lintels and sandstone sills. Brick corbelling 
and a sandstone cornice separate the first two stories from the remainder of the building. On the upper three stories 
paired segmental arched window openings with brick and sandstone lintels and sandstone sills. On the sixth story are 
paired rectangular window openings with sandstone lintels and sills. Elsewhere on the building are singular segmental 
arched or rectangular window openings with brick lintels and sandstone sills. Many of the original wood two-over-two 
double hung windows have been replaced with one-over-one replacements or infilled with brick. Door openings on the 
front fagade are located at the first and second stories and consist of pairs of original wood panel double doors with 
transoms above, later replacement steel replacement doors, or have been infilled. Decorative corbelling is present 
between sets of windows at the sixth story below brick dentil detail and the cornice (portions of which have been lost) and 
a round cast iron plaque inscribed with “BWCo 1907” for the Boston Wharf Company and 1907 date of construction. A 
corrugated sheet metal passageway connects this building to Building 19 from the third through sixth stories and an iron 
fire escape connects all stories on the east elevation. Unlike Building 19, this building has rectangular windows on its rear 
elevation and they are grouped in sets of three windows are in on the third and fourth stories, with every other story 
having only one opening. The roof features a brick parapet and a corbelled brick chimney. 


HISTORICAL NARRATIVE 


Explain historical development of the area. Discuss how this relates to the historical development of the community. 


The area in and around the Gillette Complex has been the site of industrial development since the 1870s with the 
construction of the seawalls along the Fort Point Channel. North of the Gillette Complex, the Boston Wharf Company 
filled in land and laid out streets for development constructing numerous buildings including Buildings 19 and 20 of the 
Gillette Complex, which are representative of the Late Industrial Period (1870-1915) that occurred in the area. With the 
completion of the Fort Point Channel, the area became a magnet for the shipping and manufacturing industries. 
Warehouses were constructed by the Boston Wharf Company and others for storage of materials before loading onto 
ships. By the 1880s, numerous manufacturers came to the area including Chase & Company, predecessor of the New 
England Confectionary Company (NECCO), which began operations on Congress and Melcher Streets. Also nearby 
were the Tremont Electric Lighting Company on Congress Street in approximately 1905, C.L Hauthaway & Sons on A 
Street in the1890s, and the Boston Button Company at 326 A Street in approximately 1890. Most buildings were multi- 
story brick construction due to the potential fire hazard from industrial works and the creation of Boston building and 
zoning codes requiring fire protection. 


By 1899, the area in and around the present Gillette Complex was home to numerous industries and dozens of buildings 
built by the Boston Wharf Company. In many cases, the Boston Wharf Company retained ownership and leased factory 
or industrial space. On the Gillette site itself, were the Whittier Machine Company, American (later Domino) Sugar 
Refining Company, George Miles Iron Works, Moore and Wyman Elevator Machine Works, Metropolitan Coal Company, 
and others. It was in this industrial area that King Camp Gillette (1885-1932) set up his company. 


Gillette, originally from Fond du Lac, Wisconsin, started his career at the age of 17 as a traveling hardware salesman. His 
family had moved to Chicago when he was a child and then later to New York City. An inventive person, Gillette held 
patents prior to the famous razor for which he is known and occasionally improved the items he sold. Frustrated with his 
single edged razor, Gillette contemplated using a sharpened piece of sheet steel that could be disposed of when dull. In 
partnership with inventor William Nickerson, they formed the Gillette Safety Razor Company and started production in 
1903 with a patent granted the design in 1904. Prior to Gillette’s invention, shaving utilized a single blade straight razor, 
which was used until dull and then resharpened. The use of the straight razor was problematic on trains or ships due to 
the potential of cutting oneself. Additionally, the long single blade was difficult to control and if the blade was nicked or 
damaged it required replacement. 
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The company initially suffered from financial troubles in creating the necessary equipment and infrastructure for the new 
razor, but with the backing of investors in particular John Joyce, who had worked with Gillette before, they began 
production. The 1903 initial sales consisted of a razor with one blade for five dollars with a package of 20 blades costing 
an additional dollar. Dismal sales for the first year prompted Gillette, who was still working as a traveling salesman, to 
give up. However, appreciative customers began contacting the company and 90,000 razors and 10,000 packets of 
blades were sold in 1904. Gillette who had sold a majority share of his stock to Joyce regained a controlling interest in the 
company and became President. The company’s sales continued to improve as it devoted significant funds to advertising 
including testimonials from baseball players. Patent fights and infighting with Joyce prompted Gillette to sell two-thirds of 
his holdings to him in 1910 for $900,000 and a yearly salary as well as retaining the title of President, largely for 
advertising and ceremonial purposes. According to the 1910 Bromley atlas of Boston, the Gillette Safety Razor Company 
occupied four buildings on West Second Street adjacent the Boston Ice Company. Remaining buildings from this period 
are Buildings 5, 6, and 7 which served as manufacturing areas. 


While largely out of the management role, Gillette still served as company ambassador and proposed innovative ideas like 
giving American soldiers entering WWI free razors. The company ultimately sold razors at cost to the government 
including a shaving metal case. With the increased demand, Building 6 was built in 1917 replacing an earlier building and 
adding more manufacturing space. By the end of the war, three and a half million razors and 32 million blades had been 
sold. Efforts like these created future customers. Other ideas such as keeping the one dollar price, but reducing the 
number of blades from 20 to 12 per packet increased profits. The company also offered older versions of the razor at 
lower prices. Free razors were also given away with other non-Gillette products like Wrigleys gum. During the late 1920s 
competition and patent fights caused the company to merge with competitor Henry Gaiseman. Sales continued to 
increase prompting the expansion of the company’s facilities. In 1918 Building 2 was constructed to increase 
manufacturing area with additional buildings north of it for machine shops and storage completed by 1923. Also in 1923 
Building 1 was constructed for additional manufacturing area. In 1926 the machine shops and storage buildings north of 
Building 2 were replaced by Building 3 with Buildings 8 and 9 also completed that year all for additional manufacturing 
area. This phase of expansion lasted for approximately 30 years as the company endured the Great Depression and 
WWI. 


Gillette had moved to California in the mid-1920s and as he got older his desire to stay involved in the company waned. 
Financial troubles prompted Gillette to sell his remaining interest in the company, but he held on and ultimately resigned 
as President in 1931. Unfortunately by this time the Great Depression and other issues had used up most of his fortune. 
The company however survived the Depression without King Gillette and continued its sports sponsorship and advertising 
relationship. It also created the first blade dispenser in 1946. By the 1950s prosperity resumed for the company and 
demand for its products increased including an adjustable razor. The company also began producing other items 
including shaving cream and antiperspirant. By the 1960s, the company began again to expand its operations acquiring 
parcels to the north along A Street. During this time, the company acquired two buildings: Building 12, a 1928 brick 
compressor house and Building 13, a 1914 brick storage and office building previously owned by Crane Company, which 
manufactured steam fitters supplies. The company also constructed Building 14, the main manufacturing area and also 
the largest building of the complex from 1961 through 1963, on property formerly owned by the Domino Sugar Company. 
During the 1960s and 1970s the company focused on refining the development of its razors including adjustable heads 
and spring mounted blades. 


The 1980s were another period of physical growth for the company. In approximately 1985 Building 10 was constructed 
on the site of previous buildings adding additional office space and Building 16 was added to the end of Building 14 ona 
newly acquired parcel and the complex expanded further north. Building 17 a circa 1955 light industrial building was also 
acquired and an addition constructed off of its south elevation connecting it to Building 16. 


During the 1990s as the company increased its line of shaving products, the complex was affected by the Big Dig and the 
construction of the Massachusetts Turnpike tunnel through the property. To accomplish this task the northern end of the 
property was excavated and the tunnel constructed while temporary dams around Fort Point Channel held back the 
seawater. The completion of the tunnel also resulted in the completion of Building 18 in 1995, as the new intake for 
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seawater used as a machine coolant in the complex. The original 1926 intake was removed during construction. The 
current outflow of seawater can be seen in a culvert east of Building 14 as the seawater (slightly warmer from being used 
as a non-contact coolant) is returned to the Channel. 


During the early 2000s the company increased its line of manual and power razors and continued the northward 


expansion of the complex by acquiring Buildings 19 and 20 both former NECCO candy company buildings that are listed 
on the National Register of Historic Places. 


Continuation sheet 7 


INVENTORY FORM A CONTINUATION SHEET Boston GILLETTE COMPLEX 


MASSACHUSETTS HISTORICAL COMMISSION Area Letter Form Nos. 
220 MORRISSEY BOULEVARD, BOSTON, MASSACHUSETTS 02125 ee ned 


AREA FORM DATA SHEET 


BUILDING ADDRESS CONSTRUCTION ASSESSOR’S | MHC 
NUMBER / USE DATE SHEET NUMBER 


Building 1 Dorchester 4923 Mass Bay Transportation 0601169005 
Avenue Authority 


Building 2 20 Gillette Park 1918 Gillette Manufacturing USA 0601169000 


i 
a 
I 


1928/Circa 
Building 12 Gillette Park 4960/1970 Gillette Company 0601170000 


Building 13 20 Gillette Park 1914 Gillette Manufacturing USA 0601169000 
Building 14 20 Gillette Park 1961-1963 Gillette Manufacturing USA 0601169000 
Building 14 Sobin Park 1961-1963 Gillette Manufacturing USA 0601169001 


Building 14 Sobin Park 1961-1963 The Gillette Company 0602738000 


Building 15 Sobin Park Circa 2000 The Gillette Company 0602738000 


Building 15 50-76 Sobin Park | Circa 2000 Gillette Manufacturing 0602731000 


Bolling. 19 172-174 A Street | Circa 2000 Gillette Manufacturing 0602743000 


Building 15 


176-178 A Street Circa 2000 Gillette Manufacturing 0602742000 


| Building 15 eo Street (| Circa 2000 ~—=C| Gilette Manufacturing -—=—=—S—«id' 02741000 —=| 182 A Street Circa 2000 Gillette Manufacturing 0602741000 
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| AREA FORM DATA SHEET | 
BUILDING CONSTRUCTION ASSESSOR'S | MHC 
| NUMBER/uSE_| ADDRESS DATE Cenes | SHEET NUMBER 


Building 16 Sobin Park Circa 1985 The Gillette Company 0602738000 


Building 16 44-48 Sobin Park | Circa 1985 Gillette Manufacturing 0602736000 


Building 16 20 Sobin Park Circa 1985 Gillette Manufacturing 0602739000 
Building 17 20 Sobin Park Circa 1950/1985 Gillette Manufacturing 0602739000 
Building 18 Binford Street 1995 Gillette Company 0601168001 


Building 19 244-284 A Street 1907 Gillette Company 0601165010 15353 


Building 20 | 244-284 A Street | 1907 | Gillette Company | 0601165010 | 15354 | 
Parking Lot A Street Gillette Manufacturing 0602745000 


Building 15 
Loading Dock and | 168-170 A Street Gillette Manufacturing 0602744000 
Parking Lot 
Access Road to 
Binford Street MT Washington 
Park and Gillette Avenue 
Complex 
Parking Lot and 
Emergency 
Access to Mass 
Pike 


Gillette Company 0601168002 


232 A Street Gillette Company 0601165100 
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[Delete this page if no Criteria Statement is prepared] 


National Register of Historic Places Criteria Statement Form 


Check all that apply: 
[_] Individually eligible [_] Eligible only in a historic district 
[] Contributing to a potential historic district Dx] Potential historic district 


Criteria: | A [] B XxX] C [] D 
Criteria Considerations: [_] A lB: Halve pee EE ae Ceiba 


Statement of Significance by_Brian Lever, Epsilon Associates, Inc. 
The criteria that are checked in the above sections must be justified here. 


The Gillette complex consists of 20 buildings that were constructed from circa 1910 through 2000. The Gillette 
Company was and remains an important manufacturer in the Boston area. The complex’s development is part of a 
pattern of industrial development seen along the South Boston waterfront in the late nineteenth and early twentieth 
centuries. The complex is associated with the founder of the Gillette Company, King Camp Gillette, a noted 
inventor, and is the site of innovations in shaving technology and personal hygiene. While some buildings have 
been altered with later additions and/or replacement windows and doors, the majority of the complex is intact. Later 
development such as Building 14 is part of the expansion of facilities and associated with the company’s growth in 
the mid-to late twentieth century. The complex is recommended eligible under Criterion A for its importance in the 
industrial history of Boston and the development of manufacturing along the Fort Point Channel. The complex is 
also recommended eligible under Criterion C as an important example of industrial architecture from the early 
through the mid-twentieth century. Buildings 19 and 20 are already listed in the National Register of Historic Places 
as part of the Fort Point Channel Historic District. 


Continuation sheet 12 


Historic Architectural Resources Technical Report 


Attachment CC Visual Simulation Technical Report 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Historic Architectural Resources Technical Report 


This Page Intentionally Left Blank 


October 2014 South Station Expansion 
Massachusetts Department of Transportation 


Visual Assessment Technical Report 


1. Introduction 


The Visual Simulation Technical Report presents a visual assessment of the SSX project alternatives at 
the South Station site. The visual simulations in this report were used to assess visual impacts of the SSX 
project upon historic resources within the South Station site Area of Potential Effect (APE) in Appendix 
13 — Historic Architectural Resources. Visual assessments were conducted for the No Build Alternative; 
Alternative 2 — Joint/Private Development Minimum Build; and Alternative 3 — Joint/Private 
Development Maximum Build. Per the Chapter 91 regulations, Alternative 1 would be considered a Non- 
Water Dependent Infrastructure Facility and the requirements of 310 CMR 9.51 through 9.53 do not 
apply to Non-Water Dependent Infrastructure Facilities. As such, MassDOT was not required to assess 
the impacts of Alternative | with respect to visual, wind, shadow, or open space. 


2. Existing Conditions 


The historic South Station headhouse faces multi-story commercial buildings flanking Atlantic Avenue 
and Summer Street at Dewey Square. As shown in Figure 1, the headhouse is highly visible from the 
open plazas of Dewey Square and the Federal Reserve building across Summer Street. The headhouse 
has a lower profile in the Boston skyline in comparison to the adjacent buildings, including the Federal 
Reserve building, One Financial Center across Atlantic Avenue, and 245 Summer Street on the same 


block. 


To the west, South Station extends along Atlantic Avenue. Adjacent to South Station along Atlantic 
Avenue is the five-story South Station Bus Terminal. From the southwest, views of South Station, which 
are largely from I-93, are dominated by the extensive rail infrastructure network of Tower | interlocking. 
As shown in Figure 2, views of Dorchester Avenue include the narrow sidewalk and metal railing 
delineating the edge of Fort Point Channel and the USPS General Mail Facility (GMF). 
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Dewey Square 


Figure 1—Existing Conditions: View of South Station Headhouse, looking south from Dewey 
Square 
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Figure 2—Existing Conditions: View of Dorchester Avenue, looking south from Summer Street 


3. South Station Site Alternatives 
No Build Alternative 


A future condition at the South Station site is the planned South Station Air Rights (SSAR) project.' The 
SSAR project includes a high-rise tower (Phase I) behind the headhouse, rising approximately 670 feet in 
height from grade. Three smaller mid-rise towers (Phase II and Phase III) will extend south over the bus 
terminal along Atlantic Avenue. These three towers will be taller than the existing South Station 
headhouse, but will be similar in height to 245 Summer Street. 


In the No Build Alternative, the proposed SSAR project structures would be a major feature in Dewey 
Square, particularly SSAR Phase I. SSAR Phase II and II would be visible from Atlantic Avenue and 
generally would be in scale with the existing buildings of the Leather District. 


Alternative 2 — Joint/Private Development Minimum Build 


In Alternative 2, future private development could include approximately 660,000 sf of mixed uses 
consisting of residential, office, and commercial uses, including retail and hotel, located in six separate 
buildings with open space and plazas. Building heights could range up to approximately 12 stories 
(reaching a maximum height of approximately 142 feet). 


' The South Station Air Rights project was approved by the Secretary of the Executive Office of Energy and Environmental Affairs (EEA) in 
2006 (EEA No. 3205/9131). 
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Alternative 3 — Joint/Private Development Maximum Build 


In Alternative 3, future private development could include approximately 2,000,000 sf of mixed uses 
consisting of residential, office, and commercial uses, including retail and hotel uses, located in six 
separate buildings with open space and plazas. Building heights could range up to approximately 21 
stories (not exceeding a maximum height of 290 feet). 


4. Visual Simulations 


The SSX project massings were simulated on existing photographs of the South Station area to visualize 
the potential impacts of the project alternatives (Alternatives 2 and 3) on the South Station site and 
surrounding area. Multiple views of the South Station area were assessed. For comparative purposes, 
descriptions of the views of the existing conditions and the No Build Alternative are provided. 


4.1.View of South Station from Purchase Street 
Figure 3 provides a view of South Station looking south from Purchase Street in all conditions. 
Existing Conditions 


The existing South Station headhouse can be seen on Dewey Square along with the One Financial Center 
Tower to the right. Also visible are the mid-rise buildings of the Leather District facing Atlantic Avenue. 


No Build Alternative 


The existing South Station headhouse can be seen on Dewey Square and the SSAR project structures 
would be visible behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen 
fronting Atlantic Avenue and generally would be in scale with the existing buildings of the Leather 
District. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I would obscure the view of the proposed SSX project on Dorchester Avenue. The existing 
South Station headhouse can be seen on Dewey Square and the SSAR project structures would be visible 
behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen fronting Atlantic 
Avenue and generally would be in scale with the existing buildings of the Leather District. 


Alternative 3 — Joint/Private Development Maximum Build 


SSAR Phase I would obscure the view of the proposed SSX project on Dorchester Avenue. The existing 
South Station headhouse can be seen on Dewey Square and the SSAR project structures would be visible 
behind the headhouse, particularly SSAR Phase I. SSAR Phases II and III would be seen fronting Atlantic 
Avenue and generally would be in scale with the existing buildings of the Leather District. 
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Figure 3—View of South Station looking south from Purchase Street — No Build and Build 
Alternatives 


4.2.View of South Station from Dewey Square 


Figure 4 provides a view of South Station from Dewey Square looking southeast along Summer Street in 
all build conditions. 


Existing Conditions 


The South Station headhouse faces Dewey Square and the 245 Summer Street building is just beyond the 
headhouse. The Federal Reserve building is to the left on the north side of Summer Street. 


No Build Alternative 
The South Station headhouse faces Summer Street and the 245 Summer Street building is just beyond the 
headhouse. The Federal Reserve building is to the left on the north side of Summer Street. SSAR Phase I 
would be visible rising above the South Station headhouse. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I would be visible rising above the existing South Station headhouse and would obscure the 
proposed SSX project on Dorchester Avenue. 


Alternative 3 — Joint/Private Development Maximum Build 


SSAR Phase I would be visible rising above the existing South Station headhouse and would obscure the 
proposed SSX project on Dorchester Avenue. 
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Figure 4—View of South Station from Dewey Square looking southeast along Summer Street — No 
Build and Build Alternatives 


4.3.View of South Station Site from Surface Artery 


Figure 5 provides a view of the South Station site looking southeast along Essex Street from Surface 
Road in all build conditions. 


Existing Conditions 
The existing South Station headhouse can be seen at the end of the Essex Street corridor as viewed from 
Chinatown. Essex Street is framed by the mid-rise buildings of the Leather District on the right and One 
Financial Center on the left. 


No Build Alternative 


SSAR Phase I would be seen down Essex Street beyond the South Station headhouse and is similar in 
size to One Financial Center. 


Alternative 2 — Joint/Private Development Minimum Build 


SSAR Phase I, which can be seen down Essex Street beyond the South Station headhouse, is similar in 
size to One Financial Center, and obscures the view of the proposed SSX project. 


Alternative 3 — Joint/Private Development Maximum Build 
SSAR Phase I, which can be seen down Essex Street beyond the South Station headhouse, is similar in 


size to One Financial Center, and obscures the view of the proposed SSX project . 
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Figure 5—View of South Station site looking southeast along Essex Street from the Surface Artery 
— No Build and Build Alternatives 


4.4.View of South Station Site from Hudson Street 


Figure 6, Figure 7, and Figure 8 provide views of the South Station site looking east from Hudson Street 
in Chinatown. 


Existing Conditions 


Midrise buildings of the Leather District and on Kneeland Street (Boston Thermal Steam Generation 
Plant) can be seen over the I-90/I-93 entrance ramp. The existing South Station headhouse is not visible. 


No Build Alternative 


SSAR Phase I, I, and III would be seen over the Leather District buildings. The existing South Station 
headhouse is not visible. (See Figure 6) 


Alternative 2 — Joint/Private Development Minimum Build 
The proposed SSX project would be visible beyond the Boston Thermal Steam Generation Plant. The 
existing South Station headhouse is not visible. SSAR Phase I, II, and III would be seen over the Leather 
District buildings. (See Figure 7) 

Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be seen over the Leather District buildings and would be comparable in scale to 


surrounding buildings. The existing South Station headhouse is not visible. SSAR Phase I, II, and III 
would also be seen and would partially obscure views of the SSX project. (See Figure 8) 
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Figure 6—View of South Station site looking east from Hudson Street in Chinatown — No Build 
Alternative 
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Figure 7—View of South Station site looking east from Hudson Street in Chinatown — Alternative 2 
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Figure 8—View of South Station site looking east from Hudson Street in Chinatown - Alternative 3 
4.5.View of South Station Site from Gillette 


Figure 9, Figure 10, and Figure 11 provide views of the South Station site at Fort Point Channel looking 
north from Gillette. 


Existing Conditions 
Mid-rise buildings, including the USPS GMF, 245 Summer Street, and Russia Wharf, provide the 
foreground for the towers of the Financial District. The Boston Wharf Company Buildings and the 
Federal Courthouse can be seen to the right of Fort Point Channel. 


No Build Alternative 


SSAR Phase I would be seen in the background rising above the USPS GMF and the existing South 
Station headhouse, which is not visible. (See Figure 9) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would create a new building facade along Dorchester Avenue. The project would be 
similar in size to 245 Summer Street. SSAR Phase I would be seen in the background beyond the SSX 
project. The existing South Station headhouse is not visible. (See Figure 10) 


Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would create a new building facade along Dorchester Avenue. The SSX project in 


Alternative 3 would be taller than the 245 Summer Street Building. The existing headhouse and the SSAR 
project would not be visible. (See Figure 11) 
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Alternative 
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Figure 10—View of South Station site at Fort Point Channel looking north from Gillette —- 
Alternative 2 
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Figure 11—View of South Station site at Fort Point Channel looking north from Gillette —- 
Alternative 3 


4.6.View of South Station Site from Summer Street in South 
Boston Waterfront 


Figure 12, Figure 13, and Figure 14 present views of the South Station site from the South Boston 
Waterfront neighborhood, looking northwest down Summer Street across Fort Point Channel. 


Existing Conditions 


The USPS GMF and 245 Summer Street can be seen along Summer Street. The existing South Station 
headhouse is visible just beyond 245 Summer Street and the Federal Reserve building is across Summer 
Street on the right. 


No Build Alternative 


SSAR Phase I and II can be clearly seen beyond 245 Summer Street. The USPS GMF and the South 
Station headhouse would be visible. SSAR Phase I would be similar in scale to the facing Federal 
Reserve Bank to the right. (See Figure 12) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would be visible in front of SSAR Phase II. SSAR Phase I and the existing South Station 
headhouse can be seen beyond 245 Summer Street. SSAR Phase I would be similar in scale to Federal 
Reserve building. (See Figure 13) 


Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be visible in front of SSAR Phase II and similar in scale to 245 Summer Street. 


SSAR Phase I and the existing South Station headhouse can be seen beyond 245 Summer Street. SSAR 
Phase I would be similar in scale to Federal Reserve building. (See Figure 14) 
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Figure 12—View of South Station site from South Boston Waterfront, looking northwest on 
Summer Street across Fort Point Channel — No Build Alternative 
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Figure 13—View of South Station site from South Boston Waterfront, looking northwest on 
Summer Street across Fort Point Channel — Alternative 2 
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Figure 14—View of South Station site from South Boston Waterfront looking northwest on 
Summer Street across Fort Point Channel — Alternative 3 


4.7.View of South Station Site from directly across Fort Point 
Channel 


Figure 15, Figure 16, and Figure 17 present views of the South Station site from the South Boston 
Waterfront neighborhood, looking west from the Harborwalk directly across Fort Point Channel. 


Existing Conditions 


Mid-rise buildings, including the USPS GMF and 245 Summer Street can be seen across Fort Point 
Channel and the towers of the Financial District can be seen beyond. 


No Build Alternative 


The SSAR project is visible beyond the USPS GMF and 245 Summer Street. SSAR Phase II and Phase 
II would be comparable in scale to 245 Summer Street. SSAR Phase I would be seen in the background 
rising above the SSX project and would be similar in scale to the Federal Reserve building. (See Figure 
15) 


Alternative 2 — Joint/Private Development Minimum Build 


The SSX project would create a new building facade along Dorchester Avenue. The SSX project would 
be in scale with 245 Summer Street and the SSAR Phase II and Phase III structures. The SSAR project 
would be seen in the background above the SSX project and Phase I would be similar in scale to the 
Federal Reserve building. (See Figure 16) 
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Alternative 3 — Joint/Private Development Maximum Build 


The SSX project would create a new building facade along Dorchester Avenue. The SSX project in 
Alternative 3 would be rise above both the 245 Summer Street building and SSAR Phase II. SSAR Phase 
III would be visible beyond the SSX headhouse expansion. SSAR Phase I would be seen in the 
background rising above the SSX project and would be similar in scale to the Federal Reserve building. 
(See Figure 17) 
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Figure 15—View of South Station site from the Harborwalk, directly across Fort Point Channel - No 
Build Alternative 
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Figure 16—View of South Station site from the Harborwalk, directly across Fort Point Channel - 
Alternative 2 
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Figure 17—View of South Station site from the Harborwalk, directly across Fort Point Channel - 
Alternative 3 


4.8.View of South Station Site from Congress Street Bridge 


Figure 18, Figure 19, and Figure 20 present views of the South Station site, looking south from the 
Congress Street Bridge over Fort Point Channel. 


Existing Conditions 


The 245 Summer Street Building is in the center of the view, with the USPS GMF extending along Fort 
Point Channel and the existing South Station headhouse to the right. 


No Build Alternative 
The 245 Summer Street Building is in the center of the view, with the USPS GMF extending along Fort 


Point Channel and the existing South Station headhouse to the right. The SSAR project would be seen in 
the background. (See Figure 18) 


Alternative 2 — Joint/Private Development Minimum Build 
The SSX project would be visible to the left of 245 Summer Street and the existing headhouse and would 
extend along Dorchester Avenue to the I-90 Vent Building. The project would be similar in size to 245 
Summer Street. SSAR Phase I and III would be seen in the background. (See Figure 19) 

Alternative 3 — Joint/Private Development Maximum Build 
The SSX project would be visible to the left of 245 Summer Street and the existing headhouse and would 


extend along Dorchester Avenue to the I-90 Vent Building. The project would be similar in size to 245 
Summer Street. SSAR Phase I would be seen beyond 245 Summer Street. (Figure 20) 
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Figure 18—View of South Station site looking south from Congre 
Channel — No Build Alternative 
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Figure 19—View of South Station site looking south from Congress Street Bridge on Fort Point 


Channel - Alternative 2 
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Figure 20—View of South Station site looking south from Congress Street Bridge on Fort Point 
Channel - Alternative 3 
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